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a b s t r a c t 

Natural hazards such as earthquakes and tsunami can have adverse impacts on infrastructures and populations globally. In Wellington, New Zealand, perception 

of these risks is high but many people are poorly prepared. Using the Theory of Planned Behaviour in a pre-registered longitudinal study, we assessed intentions, 

cognitions, and beliefs about the behaviour of preparing for natural hazards at Time 1 ( N = 153) and self-reported behaviour one month later with 61 participants 

from the sample at Time 2. Experiential attitudes, instrumental attitudes, self-efficacy, and perceived descriptive norms explained approximately 34% of the variance 

in intentions, which in turn predicted preparation for natural hazards, although confidence in this result is qualified by the small sample size. Further, 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. Secondly, this study addressed a number of common methodological limitations in how the Theory of Planned Behaviour is conceptualised, 

applied, and measured, by incorporating consistent inclusion of constructs and belief measures and coherence between measures of intentions and behaviour. This 

research supports the implementation of the two-factor distinction, splitting attitudes into instrumental and experiential, social norms into descriptive and injunctive, 

and perceived behavioural control into controllability and self-efficacy as well as including the belief measures which indirectly explain intentions. The Theory of 

Planned Behaviour has a long history of beneficial applications to a variety of behaviours, but the recommen dations made here for future use aim to improve the 

usefulness of the theory in research beyond natural hazards, including comparisons of findings between studies. 
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Disaster impacts are increasing due to a combination of population

rowth heightening exposure to hazards as well as climate change driv-

ng more frequent and severe high-impact weather events such as cy-

lones and drought ( Paton and Buergelt, 2019 ; Tippett, 2018 ). Estimates

ndicate that disasters triggered by natural hazards cost the global econ-

my over US$500 billion each year, while over a million people were

illed and another billion impacted by disasters during the two decades

rom 1998 to 2017 ( Wallacemacq and House, 2018 ). Social scientists

ave examined ways to reduce these impacts, particularly in disaster-

rone areas (e.g., Becker et al., 2015 ; Solberg et al., 2010 ). The present

esearch contributes to this literature by investigating the psychological

onstructs that might contribute to preparation for natural hazards in a

isaster-prone region in Aotearoa New Zealand (NZ), a country prone

o a range of natural hazards such as earthquakes, tsunami, landslides,

nd floods ( Khan et al., 2012 ). 

Indeed, NZ has been affected by several severe earthquakes, as well

s wildfires and meteorological hazards such as storms and droughts, in

he past decade. In particular, the Canterbury Earthquake Sequence in

010/2011, which claimed 185 lives and caused billions of dollars of

amage and loss ( Potter et al., 2015 ), has led to an ongoing conversa-

ion around how to reduce the impacts of such events (e.g., strengthen-

ng building codes; Vinnell et al., 2018 ). Subsequent events such as the
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016 Kaik ō ura earthquake have likewise stimulated research on how to

educe impacts of natural hazards ( Vinnell et al., 2019 ). 

The Wellington Region, which includes the capital city of New

ealand, has long been known to be at objectively high risk of a power-

ul earthquake ( Smith, 2015 ). Recent estimates suggest that as many as

,500 people could be killed if an earthquake similar in magnitude to

he 2011 Christchurch earthquake struck Wellington City, with as many

s 12,000 injuries overwhelming local health systems ( George, 2017 ).

ecause of the city’s geography, a large earthquake could split the wider

egion into 23 different areas with no roading access which would take

p to 120 days to fully reconnect, while electricity would likely be dis-

upted for up to six months and water for up to a year ( Brown et al.,

019 ). The property damage and economic loss could be so severe that

he city would never fully recover. 

While understanding of the specific features of Wellington’s risk con-

inues to develop, the general danger posed by earthquakes has long

een known, and as a result decades of public education campaigns

ave aimed to encourage residents to prepare. Although the vast ma-

ority of people in Wellington are aware of this earthquake risk, evi-

ence from previous research suggests that such education programmes

o not lead to significant increases in preparedness ( Johnston et al.,

013 ; Lindell and Whitney, 2000 ; Paton et al., 2005 ). This is perhaps
une 2021 
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ecause there is a disconnect between the beliefs about hazards held by

he public and by those who are communicating risk information, rather

han that information not being of a high enough quality ( Paton and

uergelt, 2019 ). It is therefore important to understand the beliefs held

y citizens which affect their preparation behaviour. In this investiga-

ion, we employ and extend the Theory of Planned Behaviour (TPB;

jzen, 1991 ) to assess intentions to prepare for natural hazards and pre-

ict preparation behaviour. 

Several risk-specific theories have been developed to explain and

redict people’s behaviour in relation to natural hazards, including the

erson-relative-to-Event model ( Duval and Mulilis, 1999 ), Protection

otivation Theory ( Tanner et al., 1989 ), the Protective Action Decision

odel ( Lindell and Perry, 2012 ), and Community Engagement Theory

 Paton, 2013 ). These theories share some similarities and have strengths

uitable for specific contexts; however, none of these theories aligned

ompletely with the goals of the present research. 

The first goal of this research is to explain and predict people’s prepa-

ation for natural hazards in order to inform behaviour change interven-

ions. To achieve this, the theory needs to treat behaviour as a specific

utcome, have been previously applied to a range of behaviours and

ommunities, and include a combination of previously supported and

ovel constructs which can be modelled simultaneously and targeted in

nterventions. The Theory of Planned Behaviour uniquely meets all of

hese criteria. 

The second goal of this research, and the main goal of the paper, is to

mplement improvements and refinements to an existing theory rather

han attempting to generate a new theory. The TPB has been applied

reviously to a broad range of behaviours (briefly reviewed below), but

any of these applications could be improved methodologically. It fol-

ows that developing a comprehensive set of measures for this theory

ill likely be more impactful than doing the same for more narrowly-

pplied theories such as those developed and used solely in the disaster

eld. 

he Theory of Planned Behaviour 

The TPB proposes that the primary determinant of a given behaviour

s intention to carry out that behaviour. Intention in turn is informed by

ttitudes about the behaviour, perceptions of social norms relating to the

ehaviour, and perceptions of control over carrying out the behaviour

perceived behavioural control; PBC). Meta-analyses have found sup-

ort for the usefulness of the TPB in predicting a range of behaviours

 Armitage and Conner, 2001 ) including health-related behaviours such

s nutritional choices and smoking ( Guo et al., 2016 ; McDermott et al.,

015 ; Riebl et al., 2015 ; Topa and Moriano, 2010 ) and environmental-

elated behaviours such as use of public transport and “green ” consump-

ion ( Si et al., 2019 ). Below we provide a brief description of each TPB

omponent. 

Intentions are typically measured with questions regarding whether

ndividuals anticipate engaging in the behaviour in the near future

e.g., Francis et al., 2004 ) and are therefore particularly relevant for

ehaviours that require planning and conscious thought. The first com-

onent shown to predict behavioural intentions is attitudes about the be-

aviour; this refers to whether individuals see the behaviour as positive

r negative ( Ajzen, 2011 ). The attitude construct is differentiated into

ttitudes about the experience of enacting the behaviour (experiential at-

itudes) and attitudes about the outcomes of the behaviour ( instrumental

ttitudes; Francis et al., 2004 ). Social norms relate to influences on an

ndividual’s behaviour caused by what is perceived as “normal ” within

hat individual’s social group. While injunctive norms refer to whether a

ehaviour is approved of or not (e.g., Ajzen, 2002 ; White et al., 2009 ),

escriptive norms refer to prevalence of the behaviour ( Cialdini et al.,

990 ). Research has demonstrated that descriptive and injunctive norms

re discrete concepts (e.g., Vinnell et al., 2018 ) with different motiva-

ional mechanisms ( Hamann et al., 2015 ). 
2 
Finally, PBC refers to the general level of control that individuals

erceive themselves to have over whether they carry out the behaviour.

his can refer to whether individuals are able to plan to carry out the

ehaviour, rather than the behaviour being seen as involuntary ( control-

ability ), as well as whether individuals have the capability to carry out

he behaviour in terms of individual factors such as time, knowledge,

ffort, and finances ( self-efficacy ). 

Beyond the three TPB components of attitude, social norms, and PBC

utlined above (hereafter referred to as “cognitions ”), the theory also in-

ludes beliefs, which function as antecedents of the TPB constructs (e.g.,

ttitude beliefs precede attitudes; Ajzen, 2006 ; McMillan et al., 2009 ).

eople develop beliefs about a behaviour, which then influence the at-

itudes, perceptions of norms, and perceptions of control that they de-

elop. If these beliefs operate as proposed, then targeting these beliefs,

ather than the constructs they inform, should lead to greater success in

nterventions ( Ajzen, 2006 ; Darker et al., 2007 ). Although belief mea-

ures are seldom included in TPB studies (e.g., Hardeman et al., 2002 ),

vidence supports the targeting of beliefs in behavioural interventions

e.g., Elliott and Armitage, 2009 ). 

There is mixed evidence for the importance of these TPB con-

tructs in natural hazard preparation. Instrumental attitudes are sim-

lar to response-efficacy and outcome expectancy, which have been

epeatedly shown to be strongly associated with preparation (e.g.,

ecker et al., 2015 ; Johnston et al., 2013 ; Lindell and Whitney, 2000 ;

aton et al., 2005 , 2010 ; Vinnell et al., 2017 ), whereas little research

as directly explored the role of experiential attitudes in disaster prepa-

ation. Similarly, self-efficacy is one of the most commonly discussed

ognitive factors related to preparedness (e.g., Becker et al., 2015 ;

uval and Mulilis, 1999 ; Lindell and Whitney, 2000 ; Paton et al., 2015 )

owney et al., 2014 ), whereas controllability has no direct equivalent

n the disaster literature, although related concepts such as perceptions

f personal versus government responsibility for preparedness have re-

eived some attention ( Becker et al., 2015 ; Paton et al., 2005 ). Other

esearch has demonstrated social norm effects (e.g., Becker et al., 2014 ,

innell et al., 2018 ), but most work tends to look at one type of social

orm in isolation ( Ozaki and Nakayachi, 2015 ), does not incorporate

he descriptive/injunctive distinction (e.g., McIvor and Paton, 2007 ), or

xamines less specific social cues ( Bourque, 2013 ; Sanquini et al., 2016 ).

Using the TPB as a framework therefore presents an opportunity to

xplore relatively novel constructs for the disaster field. This strategy

ffers the potential to reveal new targets for preparation interventions

nd campaigns while also examining well-established constructs so that

ome informative relationships within the TPB could be identified, re-

ardless of any novel findings. 

xtending the theoretical and applied scope of the TPB 

Numerous meta-analyses and reviews support the TPB as a predic-

ion and measurement tool, as well as providing support for the theory

s a way to inform behaviour change interventions. However, there are

everal ways in which the typical application of the theory can be im-

roved. 

The two-factor distinction. Although attitudes have been recog-

ised as comprising both instrumental and experiential (or affective)

omponents for over a decade, few studies include this distinction. In-

eed, Darker et al. (2007) report that the predictive capability of the two

ypes of attitudes differ but argue that more evidence is necessary. Fur-

her, some researchers have argued that the subjective norm component

hould be dropped from the TPB given weak and inconsistent findings in

he literature while others have argued that the weakness in this element

ould be due to poor and inconsistent operationalization and measure-

ent, which often involves single-item measures ( Armitage and Con-

er, 2001 ). The Cialdini et al. (1990) focus theory of normative conduct

ivides social norms into descriptive and injunctive norms. This offers a

ay to strengthen this component of the model, yet this division has

een infrequently and inconsistently applied in TPB studies. Finally,
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revious research has found that both PBC generally and self-efficacy

pecifically play a significant role in the model, although they were not

istorically tested in conjunction (for a review, see Armitage and Con-

er, 2001 ). In fact, some formulations of the model define PBC as self-

fficacy ( Ajzen, 2011 ). As noted above, recent research suggests that

BC has two distinct but related components: perceived controllability

whether the individual thinks they have control over carrying out the

ehaviour) and self-efficacy (whether the individual thinks they are able

o carry out the behaviour; Ajzen, 2002 ). 

Measurement and modelling. Several authors have argued that the

onflicting results in research applying the TPB reflects the use of dif-

erent measures (e.g., Armitage and Conner, 2001 ). First, studies often

reate novel TPB measurement items within the context of each individ-

al study, rather than adapting consistently used and validated scales.

econd, there is often inconsistency in the inclusion and operational-

zation of the constructs themselves, including beliefs. Finally, the anal-

sis used to test the TPB varies between studies. Many use regression

nalysis ( Topa and Moriano, 2010 ) while others use structural equation

odelling as recommended by Ajzen (2011) . Importantly, findings can

iffer between a stepwise regression analysis and a path analysis within

 structural equation modelling framework where all paths are tested

imultaneously ( Topa and Moriano, 2010 ). 

Behaviour. Regardless of weaknesses in the individual components

f the model, one of the main challenges of applying the TPB is the

efinition and measurement of behaviour. Given the wide number of

ehaviours to which the theory has been applied, there are several in-

onsistencies in measurement of the behaviour under study. First, some

tudies refer to specific behaviours (such as having a blood pressure test;

rancis et al., 2004 ) while others refer to broad categories of behaviour

such as healthy eating or exercising, which involve several different

ehaviours; Manning and Bettencourt, 2011 ; Riebl et al., 2015 ). Other

ifferences between studies include whether the behaviour is framed

ositively (e.g., eating fruit; Hewitt and Stephens, 2007 ) or negatively

e.g., following a low-fat diet; Armitage and Conner, 1999 ), and whether

he target is to increase engagement in a positive behaviour or to re-

uce engagement in a negative behaviour. This issue is non-trivial since

esearch has demonstrated that intentions to do something differ from

ntentions to not do something ( Richetin et al., 2011 ), including research

n relation to preparing for natural hazards ( Paton et al., 2005 ). 

he TPB in natural hazard literature 

The full TPB has been applied to risk-mitigating behaviours such

s health preparedness (e.g., donating blood during disease outbreaks

nd vaccine intentions; see Ejeta et al., 2015 for a review) but rarely

o natural hazard behaviour. The TPB has been applied to bushfire

reparation in Australia and wildfire preparation in the United States

 Bates et al., 2009 ; Morrison et al., 2014 ). These studies both contained

ome of the inconsistencies common in TPB research; for example, both

sed the subjective norms construct rather than descriptive and injunc-

ive norms. Further, Morrison et al. (2014) used numerous sources to

onstruct scale measures with differing numbers of items and modelled

ttitudes and norms as direct predictors of behaviours, contrary to the

PB, while Bates et al. (2009) conflated self-efficacy and instrumental

ttitudes within the PBC component. 

A study of disaster preparation in Iran presents support for the rel-

vance of the TPB ( Najafi et al., 2017 ), but the approach used in this

tudy can be improved in several ways. The authors used past prepa-

ation both to dichotomise preparedness (producing unequal groups of

0% prepared versus 90% unprepared) and as the behavioural outcome

n the model, contrary to the theory. It is important to test predictors of

ehaviour longitudinally or experimentally, rather than relying solely

n correlational design studies. Further, as with the fire studies men-

ioned above, this research measured only subjective norms and did not

nclude all theorised constructs in the TPB. A follow-up study in Iran as-

essed TPB beliefs in relation to earthquake preparation but did not ex-
3 
mine whether these beliefs causally related to preparation ( Najafi et al.,

018 ). 

In sum, these studies support the potential of the TPB to explain and

redict preparation for natural hazards, one of the two main goals of this

esearch. However, these studies also demonstrate several methodolog-

cal limitations common within the wider TPB literature. The second

oal of this research, therefore, was to develop a TPB measurement tool

hich addresses these limitations, as outlined in the next section. 

he present research 

The TPB has not yet been thoroughly applied to the area of natural

azard preparation, despite support from researchers in the field of nat-

ral hazards (e.g., Beatson and McLennan, 2011 ), including bushfires

 Bates et al., 2009 ; Morrison et al., 2014 ) and earthquakes ( Najafi et al.,

017 ; 2018 ). Advancing these natural hazard studies and TPB research,

e employ the full TPB model and address the methodological issues

isted above. This study also included surveys at two time points; in-

entions, explanatory cognitions (attitudes, social norms, and PBC), and

eliefs were measured at Time 1 whereas preparation behaviour was

easured one month later at Time 2. 

ypotheses 

Although the TPB proposes that all included cognitions (attitudes,

ocial norms, and PBC) will be significantly related with intentions, the

xplanatory power of these cognitions may differ depending on the par-

icular behavioural intention ( Armitage and Conner, 2001 ), and some

onstructs of the TPB do not have empirical support in the field of nat-

ral hazard preparation. Our hypotheses are therefore primarily based

n the findings of our earlier study (see Vinnell, 2020 , Study 2). We

xpected that experiential attitudes, instrumental attitudes, and self-

fficacy would be positively associated with intentions to prepare for

atural hazards, whereas perceived descriptive norms, perceived injunc-

ive norms, and controllability would not be associated with these in-

entions. Further, intentions to prepare were expected to positively pre-

ict hazard preparation behaviour for all three preparation measures

onducted one month after the initial survey, with an effect consistent

ith previous findings from the TPB literature (e.g., Armitage and Con-

er, 2001 ). 

Our predictions around intentions to prepare, instrumental attitudes,

nd self-efficacy are consistent with the existing natural hazard liter-

ture as well as the TPB model. Some evidence would suggest a sig-

ificant relationship between intentions and descriptive and injunctive

orms. However, many TPB studies demonstrate that social norms are

 relatively weak explanatory factor, consistent with social norm the-

ry where effects are larger when norms are congruent ( Hamann et al.,

015 ), the population is less economically-developed and individualistic

 Fischer et al., 2019 ), the situation is new or ambiguous ( Goldstein et al.,

007 ), and the decision-making process is more automatic than delib-

rative ( Kredenster et al., 2012 ). The context of this research does not

t these situations. 

Two other exploratory analyses were included. First, a potential di-

ect effect of PBC (self-efficacy and controllability) on behaviour was

ested. Second, we tested whether specific belief measures would lead

o increased model fit and demonstrate stronger associations with their

oncordant cognitive components than the general belief measures. That

s, whether experiential attitude beliefs would be more strongly as-

ociated with experiential attitudes than general attitude beliefs, and

o on. This study, including the above predictions and planned ex-

loratory analyses, was pre-registered on the Open Science Framework:

ttps://osf.io/xnepu/ 

https://osf.io/xnepu/
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ethod 

tudy design 

This study used a longitudinal design to examine whether intentions

o prepare for natural hazards would predict behaviour over time. This

nvolved testing all components of the TPB including beliefs, cognitions,

nd intentions at Time 1 and then testing behaviour one month later

t Time 2. We assessed preparation behaviour with three measures: a

ingle item about preparation in general over the last month, a list of

pecific actions participants could report taking over the last month,

nd whether participants requested or declined an earthquake-planning

uide. 

articipants 

One thousand five hundred participants were randomly selected

rom a list combining the electoral rolls of the urban Wellington re-

ion (i.e., Wellington, Hutt City, Upper Hutt, and Porirua City Coun-

ils). This number was calculated to achieve a probability sample of

pproximately 383 participants at Time 1 (using the equation provided

y Dillman et al., 2014 , p. 78), assuming a low response rate. A recent

tudy of natural hazard preparedness in Wellington using a postal re-

ruitment method achieved a response rate of approximately one-third

 Doyle et al., 2018 ). Although a sample of this size with complete data

t both time points would be preferable, assuming moderate attrition

etween the two time points would mean an initial recruitment size

eyond the time, financial, and resource capabilities available for the

resent study. The planned sample size of approximately 400 partici-

ants at Time 1 was expected to result in a sample size comprising data

t both time points of at least 100–200 participants (e.g., Satherley et al.,

015 ). This is considered a minimum for structural equation modelling

nalyses by conventional standards ( Boomsma, 1985 ) as well as more

ecent, rigorous standards ( Wolf et al., 2013 ). 

The 1,500 randomly selected participants were mailed a recruitment

etter giving a brief description of the research and a link to access the

nline survey, with data collection running from the 11th of October

019 to the 7th of November 2019. Of those who responded to the first

urvey, 87 agreed to participate in the Time 2 survey, which was emailed

o them approximately one month after the Time 1 survey. One month

llows time for some behaviour to be undertaken while limiting the

nfluence of potential confounds such as the occurrence of a natural

azard event. 

Time 1 sample. One hundred and fifty-three participants com-

enced the Time 1 survey for an approximate response rate of 10%.

his is much lower than the anticipated response rate of approximately

ne-third based on similar methods used in previous research with the

ame population ( Doyle et al., 2018 ), and therefore some of the follow-

ng statistical analyses differ from those laid out in the pre-registration

ocument. Two participants did not answer any questions beyond the

rst intentions scale and were excluded from the dataset. All partici-

ants consented, were over the age of 18, lived in the urban Wellington

egion, and understood the presented definition of natural hazards so

o exclusions were made for these factors. Participants were on average

1 years old (ranging from 18 to 86) and most had completed at least

econdary school (94.4%). Men and women were equally represented

n the sample (50.7% and 49.3%, respectively); however, most were

 ākeh ā (European descent: 81.9%) with M āori (the indigenous people

f NZ) under-represented (2.1%). 

Time 2 sample. Sixty-three participants completed the Time 2 sur-

ey for a response rate of approximately 74% from the Time 1 sample.

wo participants did not provide their email address to link their re-

ponses to their Time 1 data and were excluded. All remaining 61 par-

icipants responded to at least one behavioural measure. The mean age

f this sample, 52.37 years ( SD = 16.12) did not significantly differ from

he mean age of the Time 1 sample, p = .66. Further, 30 participants
4 
dentified as male and 31 as female, which again did not differ from the

atio in the Time 1 sample, p = .84. The ratio of participants’ ethnicity

dentifications and education level could be not compared between the

wo samples as most cell sizes within the chi-square test would be too

mall. However, again the majority (86.9%) identified as P ākeh ā and

ad gained at least a secondary school qualification (95.1%). 

aterials 

Time 1 survey. The online survey included a range of measures

dapted primarily from two TPB questionnaire construction guides

 Ajzen, 2013 ; Francis et al., 2004 ). All components of the TPB model

ere measured with four item scales with the exception of the two at-

itude belief scales (see Table 1 ). These two scales contained six items

o allow for an exploratory test of the instrumental and experiential dis-

inction at the belief level. Participants also reported their experience of

atural hazard events and prior preparation behaviour. At the beginning

f the survey, participants were asked if they understood the following

efinition: 

“This survey will ask a number of questions about natural hazards .

or the purpose of this research, a natural hazard is a process or force of

ature, such as an earthquake, flood, tsunami, landslide, wildfire, storm,

nd volcanic eruption, which has the potential to cause negative con-

equences such as damage, injury, and/or disruption to lifelines (e.g.,

oads, water, electricity, food and medical supplies). ”

All participants indicated that they understood this definition. 

Natural hazard experience. Of this three-item measure, two ques-

ions were adapted from McClure et al. (2011) and the third added for

his study. The questions asked: “Have you or someone close to you suf-

ered damage to your home or possessions in a natural hazard event in

he past? ”; “Have you or someone close to you been harmed in a natural

azard event in the past? ”; and “Have you experienced natural hazard

vents which didn’t cause you harm or damage but made you feel scared

r vulnerable ? ”. All items used a 7-point Likert-type response scale,

anging from “Never ” to “A moderate amount/Moderately/A moderate

umber ” (respectively) to “A lot/Severely/A lot ” (respectively). 

Past preparation . This measure presented a list of 19 behaviours to

ncrease preparedness for a range of natural hazards but with a focus

n earthquakes, drawn from several scientific ( McClure et al., 2015 ;

ulilis et al., 1990 ; Spittal et al., 2006 ) and government sources (such as

etready.govt.nz and National Emergency Management Agency leaflet

aterial). 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

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’. ”

For each behaviour, participants could respond “Yes ”, “No ”,

Partly ”, “Unsure ”, or “Not applicable ”. The instructions and the be-

aviours were worded so as to make the behaviours applicable for as

any people as possible; for example, including the behaviour of others

n the household or including asking the landlord to carry out actions

hich tenants cannot. The 19 behaviours were: 

- 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 

- Obtain a fire extinguisher for my household 
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Table 1 

Theory of Planned Behaviour scales. 

Scale Question ‘1 ′ label ‘7 ′ label Adapted from 

Intentions I expect to prepare for a natural hazard Strongly disagree Strongly agree Francis et al. (2004) 

I want to prepare for a natural hazard Strongly disagree Strongly agree Francis et al. (2004) 

I intend to prepare for a natural hazard Strongly disagree Strongly agree Francis et al. (2004) 

I plan to prepare for a natural hazard Strongly disagree Strongly agree Ajzen (2013) 

Attitudes 

Experiential I think that preparing for a natural hazard is: 

(reverse coded) 

Simple Complicated Ajzen & Madden (1986) 

I think that preparing for a natural hazard is: Boring Enjoyable Ajzen & Madden (1986) 

I think that preparing for a natural hazard is: Unpleasant Pleasant Ajzen & Madden (1986) 

I think that preparing for a natural hazard is: 

(reverse coded) 

Rewarding Unrewarding Ajzen & Madden (1986) 

Instrumental I think that preparing for a natural hazard is: Useless Useful Ajzen & Madden (1986) 

I think that preparing for a natural hazard is: Unimportant Important Ajzen & Madden (1986) 

I think that preparing for a natural hazard is: Unnecessary Necessary Ajzen & Madden (1986) 

I think that preparing for a natural hazard is: Pointless Valuable Ajzen & Madden (1986) 

Behavioural belief strength Preparing for a natural hazard will result in me 

and my home getting through a hazard event 

better 

Strongly disagree Strongly agree Ajzen (2013) 

I will feel like I’m doing something life-saving if I 

prepare for a natural hazard 

Strongly disagree Strongly agree Francis et al. (2004) 

Preparing for a natural hazard can be a fun 

experience 

Strongly disagree Strongly agree Ajzen (2013) 

Preparing for a natural hazard can be a rewarding 

experience 

Strongly disagree Strongly agree Ajzen (2013) 

It is complicated to prepare for a natural hazard 

(reverse-coded) 

Strongly disagree Strongly agree Francis et al. (2004) 

It is expensive to prepare for a natural hazard 

(reverse-coded) 

Strongly disagree Strongly agree Francis et al. (2004) 

Outcome evaluation Getting through a natural hazard better is: Extremely bad Extremely good Ajzen (2013) 

Doing something life-saving is: Extremely bad Extremely good Francis et al. (2004) 

Doing something complicated is: Extremely bad Extremely good Francis et al. (2004) 

Doing something expensive is: Extremely bad Extremely good Francis et al. (2004) 

Doing something fun is: Extremely bad Extremely good Francis et al. (2004) 

Doing something rewarding is: Extremely bad Extremely good Francis et al. (2004) 

Descriptive norms 

Direct Most people like me have prepared for a natural 

hazard 

Strongly disagree Strongly agree Ajzen (2002) 

The people in my life whose opinions I value 

have prepared for a natural hazard 

Strongly disagree Strongly agree Ajzen (2002) 

How many of the people who are important to 

you do you think have prepared for a natural 

hazard? 

None All White et al. (2009) 

Normative belief strength Most of my friends and family have prepared for 

a natural hazard 

Definitely false Definitely true Ajzen (2013) 

Most of my neighbours have prepared for a 

natural hazard 

Definitely false Definitely true Ajzen (2013) 

Most Wellingtonians have prepared for a natural 

hazard 

Definitely false Definitely true Ajzen (2013) 

Most New Zealanders have prepared for a natural 

hazard 

Definitely false Definitely true Ajzen (2013) 

Identification with referent When it comes to preparing for a natural hazard, 

how much do you want to be like your 

friends and family? 

Not at all Very much Ajzen (2013) 

When it comes to preparing for a natural hazard, 

how much do you want to be like your 

neighbours? 

Not at all Very much Ajzen (2013) 

When it comes to preparing for a natural hazard, 

how much do you want to be like other 

Wellingtonians? 

Not at all Very much Ajzen (2013) 

When it comes to preparing for a natural hazard, 

how much do you want to be like other New 

Zealanders? 

Not at all Very much Ajzen (2013) 

Injunctive norms 

Direct Most people who are important to me approve of 

my preparing for a natural hazard 

Strongly disagree Strongly agree Ajzen (2002) 

Most people like me approve of my preparing for 

a natural hazard 

Strongly disagree Strongly agree Ajzen (2002) 

The people in my life whose opinions I value 

approve of my preparing for a natural hazard 

Strongly disagree Strongly agree Ajzen (2002) 

Amongst 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 agreement A great deal of agreement White et al. (2009) 

( continued on next page ) 

5 
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Table 1 ( continued ) 

Scale Question ‘1 ′ label ‘7 ′ label Adapted from 

Normative belief strength Most of my friends and family approve of my 

preparing for a natural hazard 

Strongly disagree Strongly agree Ajzen (2013) 

Most of my neighbours approve of my preparing 

for a natural hazard 

Strongly disagree Strongly agree Ajzen (2013) 

Most Wellingtonians approve of my preparing for 

a natural hazard 

Strongly disagree Strongly agree Ajzen (2013) 

Most New Zealanders approve of my preparing 

for a natural hazard 

Strongly disagree Strongly agree Ajzen (2013) 

Motivation to comply When it comes to preparing for a natural hazard, 

I want to do what my friends and family 

think I should do 

Strongly disagree Strongly agree Ajzen (2013) 

When it comes to preparing for a natural hazard, 

I want to do what my neighbours think I 

should do 

Strongly disagree Strongly agree Ajzen (2013) 

When it comes to preparing for a natural hazard, 

I want to do what other Wellingtonians think 

I should do 

Strongly disagree Strongly agree Ajzen (2013) 

When it comes to preparing for a natural hazard, 

I want to do what other New Zealanders 

think I should do 

Strongly disagree Strongly agree Ajzen (2013) 

PBC 

Self-efficacy I am confident that I can prepare for a natural 

hazard 

Strongly disagree Strongly agree Francis et al. (2004) 

If I wanted to, I could prepare for a natural 

hazard 

Strongly disagree Strongly agree Ajzen (2002) 

For me to prepare for a natural hazard is: 

(reverse coded) 

Extremely easy Extremely difficult Ajzen (2002) 

For me to prepare for a natural hazard is: Definitely impossible Definitely possible Ajzen (2002) 

Controllability The decision to prepare for a natural hazard is 

beyond my control 

Strongly disagree Strongly agree Francis et al. (2004) 

My preparing for a natural hazard is up to me Strongly disagree Strongly agree Ajzen (2013) 

It is mostly up to me whether or not I prepare for 

a natural hazard 

Strongly disagree Strongly agree Ajzen (2013) 

How much control do you believe you have over 

preparing for a natural hazard? 

No control Complete control Ajzen (2002) 

Control belief strength In the next month, I will have the money to 

prepare for a natural hazard 

Extremely unlikely Extremely likely Ajzen (2013) 

In the next month, I will think about preparing 

for a natural hazard 

Extremely unlikely Extremely likely Ajzen (2013) 

In the next month, I will have the time to prepare 

for a natural hazard 

Extremely unlikely Extremely likely Ajzen (2013) 

In the next month, I will make the effort to 

prepare for a natural hazard 

Extremely unlikely Extremely likely Ajzen (2013) 

Power of control factors Having enough money would make me more 

likely to prepare for a natural hazard 

Strongly disagree Strongly agree Ajzen (2013) 

Thinking about preparing would make me more 

likely to prepare for a natural hazard 

Strongly disagree Strongly agree Ajzen (2013) 

Having the time would make me more likely to 

prepare for a natural hazard 

Strongly disagree Strongly agree Ajzen (2013) 

Making the effort to prepare for a natural hazard 

would make me more likely to prepare 

Strongly disagree Strongly agree Ajzen (2013) 
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- Purchase a water tank 

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

server 

- Make sure that my house is insured for damage caused by natural

hazards 

- 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 a

natural hazard event 

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

6 
- Identify my local Community Emergency Hub so I can volunteer in

a natural hazard event 

Time 2 survey. The follow-up survey included the same experience

easure described above, as well as three measures to assess preparation

ehaviour between Time 1 and Time 2. 

Preparation behaviour. First, a single question asked participants,

In the past month, how much preparation have you done for a natural

azard event? ”, to which they responded on a 7-point Likert-type scale

rom 1 (None) to 7 (A lot). Second, the same measure of past behaviour

sed in the Time 1 survey, which presented a list of actions that par-

icipants could report undertaking, was used here but with the specific

ime frame of the past month. Third, participants were asked if they

ould like to receive an earthquake planning guide ( Wellington Region

mergency Management Office n.d ). 

escriptive statistics 

Descriptive statistics and Cronbach’s alpha were calculated using

PSS Version 25. All other analyses were run in Mplus Version 8.1
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Table 2 

Descriptive statistics for all TPB scales. 

Cognition Factor N Mean SD Response range 𝛼

Attitude Experiential 148 4.23 1.11 1 to 7 .69 

Instrumental 148 6.44 1.01 1.25 to 7 .95 

Beliefs 

General 148 26.33 5.26 14 to 42 .55 

Experiential 148 23.46 6.73 8.67 to 39.67 .20 

Instrumental 148 29.31 6.67 10 to 49 .30 

Norms Injunctive 148 5.44 1.09 1.50 to 7 .83 

Descriptive 148 3.95 1.36 1 to 7 .89 

Beliefs 

Injunctive 147 18.58 10.40 1.50 to 49 .87 

Descriptive 146 14.49 6.26 4 to 33.25 .86 

PBC Self-efficacy 146 5.67 0.99 3 to 7 .79 

Controllability 146 6.05 0.88 3.50 to 7 .67 

Beliefs 

General 145 14.75 6.55 1 to 32.20 .82 

Self-efficacy 145 10.96 5.09 1 to 21 .89 ∗ 

Controllability 145 20.43 10.98 1 to 49 .70 ∗ 

Intentions 139 5.26 1.44 1 to 7 .87 

Note. All cognition 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. ∗ = Spearman-Brown coefficient. 

Table 3 

Confirmatory factor analysis fit criteria results for individual TPB constructs. 

Cognition Factor 𝜒2 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 

Note. Entries under the “Factor ” heading which are in italics report modifications to the model 

to improve fit. These modifications were based on the indices provided in the Mplus output. 
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 Muthén and Muthén, 1998–2017 ). Table 2 presents the descriptive

tatistics for each of the TPB constructs at Time 1. All direct TPB scales

emonstrated adequate to good reliability, as did most of the belief mea-

ures. However, the attitude belief measures demonstrated poor reliabil-

ty based on the threshold stipulated in the pre-registration. Removing

tem 5 (expensive) or item 6 (complicated) increased the reliability of

he general attitude belief measure to .73 or .64, respectively, removing

tem 5 increased the reliability of the instrumental attitude belief scale

o .69, and removing item 6 increased the reliability of the experiential

ttitude scale to .76. Therefore, the following analyses do not include

ither the “expensive ” or “complicated ” attitude belief items. Table 3

resents fit criteria results for the TPB components, which generally in-

icate good fit. 

Correlations between intentions and each of the cognition compo-

ents were calculated in Mplus to control for the error in the observed

tems (see Table 4 ). Intentions correlated positively with all cognition

omponents, ranging from weak to moderate. Most components were

orrelated with each other, with the exception of descriptive norms

hich only correlated significantly with instrumental attitudes and in-

unctive norms. 
7 
redicting intentions 

The lower-than-expected sample size did not provide enough power

o test a full latent structural equation model including all TPB con-

tructs as well as behaviour; therefore, a simpler structural equation

odel explaining intentions to prepare without behaviour variables was

ested. In this model, each of the scale items were treated as observed

ariables loading on latent constructs. Intentions to prepare and PBC

ere then tested as predictors of preparation behaviour in separate anal-

ses. The model explaining intentions demonstrated acceptable fit: 𝜒2 

881) = 1869.97, p < .001, 𝜒2 /df = 2.12, RMSEA = 0.086, 95% CI [.081,

.092], CFI = 0.72, SRMR = 0.15. 

As shown in Fig. 1 , all belief constructs were significantly associ-

ted with their related cognitions. As expected, instrumental attitudes,

xperiential attitudes, and self-efficacy were positively associated with

ntentions to prepare while injunctive norms and controllability were

ot associated. Unexpectedly, descriptive norms were also positively

ssociated with intentions. Overall, the four TPB factors explained ap-

roximately 34% of the variance in intentions to prepare for natural

azards. 
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Table 4 

Correlations between intentions and TPB cognition components. 

Intentions Inst Att Exp Att Inj Norm Des Norm SE Control 

Intentions – .39 ∗ ∗ ∗ .40 ∗ ∗ ∗ .26 ∗ .29 ∗ ∗ .38 ∗ ∗ ∗ .25 ∗ 

Inst attitudes – .52 ∗ ∗ ∗ .36 ∗ ∗ ∗ .17 ∗ .28 ∗ ∗ .35 ∗ ∗ ∗ 

Exp attitudes – .28 ∗ ∗ .12 ns .38 ∗ ∗ ∗ .39 ∗ ∗ ∗ 

Injunctive norm – .42 ∗ ∗ ∗ .33 ∗ ∗ .28 ∗ 

Descriptive norm – .16 ns -.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. 

Fig. 1. Structural equation model of TPB constructs explaining intentions to 

prepare for natural hazards. R 2 for intentions = 0.34, ∗ = p < .05, ∗ ∗ = p < .01, 
∗ ∗ ∗ = p < .001, ns = p > .05, # = p = .05. 
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redicting behaviour 

The TPB does not hypothesise that attitude and norm components

irectly relate to behaviour, so these factors were not included in the fol-

owing analyses. It is important to note when interpreting these results

hat only a relatively small sample size was available for these analy-

es on behaviour which was measured at Time 2. Despite the sample-

ize limitation, intentions to prepare positively predicted self-reported

eneral preparation as expected, 𝛽 = 0.25 ( SE = 0.10), p < .05, demon-

trating that those participants who had stronger intentions to prepare

t Time 1 reported having done more preparation at Time 2 than those

ho had weaker intentions. However, when self-efficacy and controlla-

ility were included in the regression along with intentions, no factors

ignificantly predicted behaviour ( p = .90, 0.93, and 0.49, respectively).

Given the past focus on self-efficacy and the well-supported role

his factor plays in natural hazard perceptions, a third regression tested

nly intentions and self-efficacy as predictors of behaviour. 1 In this re-
1 This test was not run for the behaviour of requesting an earthquake-planning 

uide as intentions alone did not predict behaviour and therefore controllability 

ould not have a suppressive effect. 

p  

n  

w  

w  

t  

8 
ression, self-efficacy again was not significantly associated with prepa-

ation, p = .22. However, intentions predicted preparation, 𝛽 = 0.22

 SE = 0.096), p < .05. This exploratory analysis suggests that some con-

eptual overlap of intentions with the controllability variable suppressed

he association between intentions and behaviour, although consider-

ble overlap in controllability and intentions would be contrary to the

ack of a direct association between the two variables. 

As above, intentions to prepare positively predicted the number of

reparation actions undertaken, 𝛽 = 0.20 ( SE = 0.088), p < .05. How-

ver, and again similar to the above results, when self-efficacy and

ontrollability were included in the regression along with intentions,

o factors significantly predicted behaviour, p = .96, 0.96, and 0.92,

espectively. When removing controllability from this regression, as

or the single-item measure of behaviour, self-efficacy was again non-

ignificant, p = .96, but intentions significantly predicted behaviour,

= 0.20 ( SE = 0.090), p < .05. 

Forty-three participants requested the earthquake planning guide

nd 18 declined. In contrast to the prediction, intentions to prepare

lone did not significantly predict requests for the earthquake guide,

 = .83. When self-efficacy and controllability were included in the

odel, intentions again did not significantly predict request behaviour,

 = .90, nor did controllability, p = .96. However, self-efficacy was a sig-

ificant predictor of request behaviour, Estimate = 0.002, ( SE = 0.046),

 < .001, such that the odds of requesting the earthquake planning guide

ecreased when participants had higher self-efficacy. Although this is a

mall effect, indicating a 1.4% difference in odds between those who

cored the highest and those who scored the lowest, this finding sug-

ests that those who see themselves as more capable of preparing for

atural hazards see less need for additional information or preparing

ools such as a planning guide. 

dentifying beliefs 

Regressions examined the direct association between belief scale

tems and their related cognition for the three significant explanatory

omponents (instrumental attitudes, experiential attitudes, and self-

fficacy) to identify the most important beliefs within each construct

o target. Both instrumental attitude beliefs were significantly associ-

ted with instrumental attitudes: the belief that preparing will result in

etting through a natural hazard event better, 𝛽 = 0.38 ( SE = 0.094), p

 .001, and that preparing is a life-saving action, 𝛽 = 0.25 ( SE = 0.068),

 < .001. A follow-up Wald test comparing the strength of these paths

as non-significant, p = .22, suggesting that the two beliefs are equally

mportant predictors of instrumental attitudes. 

Similarly, both experiential attitude beliefs were significantly asso-

iated with experiential attitudes: preparing can be a fun experience,

= 0.43 ( SE = 0.095), p < .001, and preparing can be a rewarding ex-

erience, 𝛽 = 0.31 ( SE = 0.10), p < .01. Again, the paths did not sig-

ificantly differ in strength, p = .41. Only participants’ belief that they

ould be able to put in the effort to prepare was significantly associated

ith self-efficacy, 𝛽 = 0.34 ( SE = 0.13), p < .05. Participants’ belief that

hey will think about preparing was not associated with self-efficacy,
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 = .88. Finally, while the descriptive norm belief scale was positively

ssociated with descriptive norms, none of the individual belief items

emonstrated significant associations ( p values ranged from 0.095 to

.551), suggesting that participants form holistic perceptions of descrip-

ive norms rather than prioritising a particular referent group. 

iscussion 

Preparing for natural hazards can ameliorate the personal, social and

conomic impacts of disasters. In this pre-registered longitudinal study,

e employed and extended the Theory of Planned Behaviour (TPB) to

xplain intentions and predict natural hazard preparation behaviour in

 general sample of residents of an earthquake-prone region (Welling-

on, New Zealand). As predicted, instrumental attitudes, experiential

ttitudes, and self-efficacy were significantly and positively associated

ith intentions to prepare for natural hazards while a fourth factor, per-

eived descriptive norms, also unexpectedly demonstrated a significant

ssociation with these intentions. The amount of variance in intentions

xplained by the above factors (approximately 34%) is within the range

ypical for TPB studies (e.g., Armitage and Conner, 2001 ), though is to-

ards the low end of expected effect sizes. It is likely that the lower

ariance explained here than in most previous research is a result of us-

ng structural equation modelling which controls for errors associated

ith all items, which is not the case in the typical regression approaches

sed in many TPB studies. 

We acknowledge that our expected response rate was optimistic, al-

hough it was based on a previous similar study and was therefore not

mplausible. While the small sample size at Time 2 limits the confidence

f results from behaviour regressions, several findings are worth dis-

ussing. Intentions at Time 1 did not predict whether participants re-

uested an earthquake planning guide at Time 2; however, self-efficacy

id predict this behaviour, with those scoring higher being less likely

o request the guide. This finding is unsurprising in that those who see

hemselves as more capable of preparing for natural hazards would log-

cally be less likely to gather information on how to undertake this be-

aviour. The lack of association between information seeking and inten-

ions to prepare suggests that the behaviour of information-seeking is

erceived differently than the behaviour of actually undertaking prepa-

ation actions ( Paton et al., 2005 ; Paton et al., 2001 ). 

Another explanation for the lack of association between intentions

nd information-seeking is that the intention–behaviour association is

ess likely to be significant when the measures used are not aligned as is

he case here ( Ajzen, 2011 ). When behaviour was assessed with a con-

inuous measure, intentions to prepare positively predicted preparation

ehaviour, with associations that were weak to moderate in strength.

ntentions, therefore, are important to encourage in terms of increas-

ng preparation for natural hazards. However, the well-documented

ntention–behaviour gap ( Sniehotta et al., 2005 ) suggests that a second

ethod for increasing behaviour specifically targeted at this problem

ould be beneficial. 

heoretical and practical implications 

As well as examining cognitions and beliefs which relate to prepa-

ation for natural hazards, this research developed and tested a TPB

easurement tool addressing several inconsistencies common through-

ut the wider literature. This study supports the use of the two-factor

istinction in the cognition components of the TPB: attitudes into ex-

eriential and instrumental, norms into injunctive and descriptive, and

BC into controllability and self-efficacy. The identification of some but

ot all beliefs associated with the explanatory variables highlights the

mportance of including belief measures, especially when the aim of the

esearch is to identify specific, targetable factors for intervention, as is

he case here. This study provides a set of tested measures which can

e easily adapted to different behaviours to increase the consistency

etween TPB studies and therefore make comparisons between these
9 
tudies more meaningful. However, different salient attitude and con-

rol beliefs for each new behaviour should be ascertained at the outset

nd used to adapt the items employed here. Finally, the varied findings

etween the different behaviour measures reinforces the importance of

nsuring that the intention and behaviour measures used within a study

re compatible. 

While the concepts of outcome expectancy and fatalism (similar to

nstrumental attitudes) are well supported as relevant to natural hazard

reparation ( Johnston et al., 2013 ; Lindell and Perry, 2000 ), this study

larifies specific aspects of these concepts that could be targeted. For

xample, it is useful to know that communications can convey prepar-

ng as beneficial, without having to specify particular benefits, and that

ommunications which do specify particular benefits should include that

hese actions can be life-saving. Given that survival actions are under-

aken at a higher rate than mitigation actions ( Spittal et al., 2008 ), this

atter finding suggests that emphasizing how steps such as strengthen-

ng the foundations of a house may save the lives of its occupants (as

ell as reducing damage) could be an effective way to encourage such

ehaviour. 

In contrast with instrumental attitudes, research in the natural haz-

rd field has not tested experiential attitudes as a predictor of prepara-

ion. While several programmes locally and internationally have aimed

o make both understanding risk and preparation actions engaging for

hildren using games (e.g., Dreaver, 2018 ), little research has tested the

ame for adults; one exception found only small benefits in knowledge

f protective actions ( Gampell et al., 2020 ). Finally, despite the finding

f McClure et al. (2015) that not thinking about undertaking a particu-

ar action was one of the most common reasons for inaction, the current

tudy found that participants’ belief that they will think about prepar-

ng was not significantly associated with self-efficacy, whereas the belief

hat they will be able to put in the necessary effort was. It is possible that

articipants think about preparing generally, rather than specifically as

as assessed in McClure et al. (2015) , and that it is lack of willingness

o put in the effort that inhibits them acting rather than not thinking

bout it (see also Doyle et al., 2011 ). 

Several suggestions have been made in the literature to increase the

ranslation of intentions into behaviour, including goal setting and im-

lementation intentions ( Ajzen, 2006 ; Ajzen, 2011 ; Hardeman et al.,

002 ; Gollwitzer, 1999 ; Riebl et al., 2015 ; Webb and Sheeran, 2006 ).

hese aligned concepts can be applied together ( Hardeman et al., 2002 ),

here participants break down a particular broad task such as preparing

or natural hazards into smaller tasks (goal setting; Locke et al., 1981 )

nd decide how, when, and (if relevant) where they will undertake those

maller tasks (implementation intentions; Gollwitzer, 1999 ). Goal set-

ing has been used to increase preparation for earthquakes by Welling-

on businesses ( McClure et al., 2015 ) and implementation intentions

ave been used successfully to supplement the TPB in behaviour change

nterventions as a way of bridging the intention–behaviour gap. For ex-

mple, implementation intentions have fully mediated the effect of in-

entions on physical activity in the study by Sniehotta et al. (2005) and

ncreased the effectiveness of an intervention to reduce snacking be-

aviour ( Karimi-Shahanjarini et al., 2013 ). This is an important direc-

ion for future research. 

imitations 

Contrary to expectations based on previous similar research, only a

elatively small sample was obtained for this study. This difference is

ossibly due to the new method used here of providing an online link

or participation rather than a paper survey and a return envelope, al-

hough no rural areas were sampled, and internet access is nearly univer-

al across New Zealand ( InternetNZ, 2017 ). Due to this smaller than ex-

ected sample, the data collected was underpowered to test behaviour as

art of the full model. Testing the intention–behaviour association sep-

rately did not allow for a test of the proportion of variance explained

n behaviour as planned in the pre-registration. This low response rate
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lso increases the likelihood of a self-selection bias, as potentially par-

icipants with strongly positive or strongly negative views of preparing

ere more motivated to take part in the study. 

This study used postal recruitment to select a random sample from

he population. The sample had a gender ratio accurately reflecting

he Wellington population, but minority ethnicity groups were under-

epresented. However, the overall purpose of this research is to inform

 non-targeted intervention and demographic variables typically appear

o have weak effects on risk perception and preparation ( Becker et al.,

015 ). 

TPB studies tend to use self-report measures of behaviour (e.g.,

ardeman et al., 2002 ) which are open to biases such as social desir-

bility ( van de Mortel, 2008 ), as such data are typically easier, quicker,

nd cheaper to collect ( Ajzen, 2002 ). Findings on how behavioural

easurement affects the intention–behaviour relationship are conflict-

ng, with some showing a stronger association for self-report measures

 Armitage and Conner, 2001 ; McEachan et al., 2011 ) and others showing

 stronger association for objective measures ( Webb and Sheeran, 2006 ).

lthough this study uses self-report, several aspects of the method ad-

ress the inherent limitations of this method. First, Ajzen (2002) sug-

ests that one way to improve the validity of self-report behaviour mea-

ures is to use multiple items. It is likely that individuals will be better

t accurately reporting whether they have stored water than how many

imes in the past month they have eaten fruit, for example. Second, the

ehavioural item offering an earthquake-planning guide is a more ob-

ective measure of behaviour than self-report. 

trengths 

This study has several strengths in statistical, theoretical, and prac-

ical respects. First, the use of structural equation modelling to test

ow the TPB cognitions explain the variance in intentions allows for

ore confidence in the findings than if regression models had been

sed ( Ajzen, 2011 ; Topa and Moriano, 2010 ), although this test would

deally have included behaviour had the data been sufficiently pow-

red. Second, inconsistencies in how behaviour is measured, both within

nd across TPB studies, likely contributes to conflicting findings. For

xample, the association between intentions and behaviour has been

ound to be both weaker ( Webb and Sheeran, 2006 ) and stronger

 Armitage and Conner, 2001 ) when the behaviour measure is self-report.

hough Ajzen (2011) argues that the intentions and behaviour measures

hould be compatible within studies, this recommendation is not applied

n all TPB studies. The inclusion of three different behaviour measures,

hen, presents a significant strength of this study. 

Although the multi-item behaviour measure is self-report, it as-

esses objective actions rather than a holistic judgement as is required

n the single-item behaviour measure. Consistent with findings from

rmitage and Conner’s (2001) meta-analysis showing that self-report

easures demonstrate stronger associations than objective measures,

ntentions predicted the single-item behaviour measure better than the

ulti-item behaviour measure. It is possible, however, that this small

ifference in paths is due to the single-item behaviour measure being

ore similar to the intentions measure (i.e., response on a 7-point scale,

eferring to the behaviour generally). While these two potential expla-

ations cannot be tested here, the differences in associations found in

his study support the careful evaluation and future exploration of the

ole of behaviour measure construction. 

In addition, this study tests the full TPB model, including behaviour,

ll proposed subcomponents, the level of antecedent beliefs, and the

wo-factor distinction at that belief level. In addition, although the

ataset did not provide sufficient power to test this full model with all

ariables included at once, this study demonstrates that it is feasible to

resent all necessary items in a single study. Using the full model in this

ay allows for the identification of which attitudes, norms, and control

erceptions are relevant to intentions and behaviour, and goes beyond

esting broad concepts such as outcome expectancy (i.e., instrumental
10 
ttitudes) and self-efficacy to include specific relevant beliefs which can

e more easily and directly targeted in public education campaigns. Pre-

ious research using the TPB suggests that behaviour change interven-

ions to target specific beliefs are more effective than interventions to

arget the cognitions broadly (e.g., Ajzen, 2011 ; Darker et al., 2007 ;

lliott and Armitage, 2009 ; Hardeman et al., 2002 ). 

In conclusion, this study demonstrates that instrumental attitudes,

xperiential attitudes, self-efficacy, and descriptive norms meaningfully

elate to intentions to prepare for natural hazards. In relation to the

im of suggesting factors for a behaviour change campaign to target,

ve beliefs were found to be important: the belief that preparing (1)

ill get the individual through a hazard event better, (2) is a life-saving

ction, (3) can be fun, (4) can be rewarding, and (5) is an effort of which

hey are capable. The findings here present potential ways to increase

he effectiveness of public education campaigns and interventions to

ncrease natural hazard preparation. 
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