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Introduction: This study explored earthquake preparedness over time—before, during, and 10 years after the Canterbury Earthquake Sequence (CES) in New Zealand (NZ; known as Aotearoa in te ao Māori).

Method: Surveys of Canterbury residents were conducted in 2009, 2013, and 2021, using variables derived from Community Engagement Theory (CET). The surveys measured earthquake perceptions and beliefs, participation and engagement, and preparedness actions. Results were compared across the three samples.

Results: Findings indicate that perceptions and beliefs (e.g., risk perception, outcome expectancy beliefs), and types of preparedness actions taken (e.g., collection of survival items, structural preparedness, community and/or agency relationships), differed over time, depending on people's experiences before, during, and after the CES. For example, during and after the CES, people were more likely to believe that preparing provided a benefit to daily life, but less likely to think it could reduce property damage, perhaps due to people's experiences of disruption and damage during the earthquakes.

Discussion: An understanding of such dynamics can assist with the provision and timing of risk and preparedness information. This study highlights the importance of providing applicable and actionable preparedness information, that is relevant to people's experiences, throughout an earthquake sequence. Such information might evolve and change in focus over time depending on risks and needs. Focus could also be given to information that builds peoples beliefs and capacities to undertake preparedness in evolving situations. Understanding preparedness in the context of different experiences and timeframes is useful in helping update models such as the CET, where the dynamics of time might be better incorporated.
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1 Introduction

A key challenge in managing our earthquake risk is understanding how people's level of preparedness changes through time and how influences (such as event experience, passage of time) change levels of, and attitudes toward, preparedness. However, a gap exists in our understanding of such aspects, due to a lack of longitudinal data. We aim to address this here in our paper, with respect to a study undertaken focussed on the Canterbury Earthquake Sequence (CES) and preparedness in New Zealand (NZ; known as Aotearoa in te ao Māori).

New Zealand is located at the intersection of two plate boundaries—the Pacific and Australian Plate—making it subject to regular earthquake activity. Since 2010, several of large earthquakes have impacted on urban and provincial areas (Figure 1). On 4 September 2010 the magnitude (Mw) 7.1 Darfield earthquake occurred in the Canterbury Region causing injuries and damage to the surrounding area, including the nearby location of Christchurch City. This was followed by a protracted aftershock sequence under the urban area of Christchurch that included the 22 February 2011 Mw 6.2 Christchurch earthquake (Quigley et al., 2016). The 22 February earthquake caused even more damage to the city, with severe liquefaction, the collapse of several buildings and 185 deaths (Kaiser et al., 2012; Potter et al., 2015). Aftershocks following the Christchurch earthquake (Bannister and Gledhill, 2012) added to damage and disruption over the following years, with the most active part of the CES being from 2010 to 2011.
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FIGURE 1
 Large New Zealand earthquakes, with the location of the 2010 Darfield, 2011 Christchurch and 2016 Kaikōura earthquakes shown (Reproduced with permission from GNS Science, 2016).


In 2016, a further large earthquake—the Mw 7.8 Kaikōura earthquake occurred, impacting the upper South Island and Lower North Island (Kaiser et al., 2017). While felt by Christchurch residents, damage and disruption was predominantly focussed farther north of Christchurch City in other parts of Canterbury such as Kaikōura, and into the Wellington Region (Stevenson et al., 2017). Consequently, the earthquakes experienced in NZ since 2010 have been substantial, with those located in the Canterbury Region experiencing on-going shaking and associated impacts.

Our understanding of how to reduce earthquake impacts in a pre-event context ranges from using appropriate land-use planning techniques, through effective engineering practice, to preparedness measures (Becker et al., 2022). While land-use planning, and engineering are important components in reducing earthquake risk, in many places our already built-up environment requires that we focus on earthquake preparedness activities (also known as “readiness” in the NZ context). This was the case in the Canterbury Region of NZ, where before the CES, existing building development was prone to earthquake risk, and preparedness information was provided by the Canterbury Civil Defence Emergency Management Group and local territorial authority emergency managers to encourage people to undertake preparedness activities (McBride, 2017). Throughout the most active part of sequence and in the years following, earthquake preparedness has continued to be advocated, with information modified as necessary, depending on people's experiences of ongoing earthquakes (refer to Section 1.2).


1.1 What constitutes and influences preparedness?

Before exploring Canterbury's earthquake preparedness in more depth, we first define the concept of earthquake preparedness and discuss what influences it. Earthquake preparedness can be broken down into a range of activities including survival, structural, and community preparedness (Spittal et al., 2006; Lindell et al., 2009; Vinnell et al., 2021; Paton et al., 2024). Such preparedness can be undertaken at different levels, including individual, household, community, or organizational levels, but for the purposes of our research we focus on households. Survival preparedness includes collecting items required for post-event survival like water, food, medication, and essential equipment. Structural preparedness constitutes taking mitigation actions such as securing house foundations, chimneys, or loose items so they do not move in an earthquake and cause injuries or fatalities. Emergency planning might also take place at the household level. Community preparedness might include gathering together community-based preparedness items, planning or training for an emergency, or developing relationships necessary for an effective response in an earthquake. Paton et al. (2015, 2017) have identified two types of key relationships that they consider part of preparedness, which include relationships between community members (community-community relationships) and the relationships a community might have with an agency (community-agency relationships). Another type of emerging preparedness that might have impact on households is that of psychological preparedness, or the ability to cope with and adapt to impacts and post-disaster situations—something identified in the Canterbury context following the 2010–2011 earthquakes (Paton et al., 2014) and highlighted by other international studies (Morrissey and Reser, 2003; McLennan et al., 2020).

Different researchers tend to collate categories of preparedness slightly differently depending on the intent of the study. For example, Spittal et al. (2006) split their Earthquake Readiness Scale into “Mitigation Items,” which are focussed more on survival (like storing water) vs. “Damage Limitation Items,” which are more structurally related. Conversely Paton et al. (2015, 2017) group emergency planning/training with survival preparedness, rather than community preparedness, due to the nature of the questions being more focussed on individual actions. For this paper we refer specifically to survival, structural, emergency planning and training, community-community relationships; community-agency relationships; it is on these concepts we focused our research. We also assessed psychological preparedness in our research, but that is not included in the current study.

Preparedness, or intentions to prepare (where preparedness itself is low), is influenced by a variety of factors. Some factors directly influence preparedness actions; however, others are influential primarily within the overall process of deciding whether to prepare or not. Additionally, depending on the type of preparedness (e.g., survival vs. community preparedness), influencing factors might vary (e.g., McClure et al., 2015). Community Engagement Theory (CET; Paton, 2019; Paton et al., 2024) seeks to identify and explain many of the influences of preparedness from individual through to societal influences. This model has been tested across many countries and cultures, including NZ, giving it universal applicability. Figure 2 highlights some of the direct and indirect links that influencing factors have with preparedness. For example, individual level factors such as risk perception (i.e., how people understand, think, and feel about risks, Fischhoff et al., 2011) or negative outcome expectancy might directly link to people's decisions about undertaking preparedness, or indirectly influence the preparedness process by contributing to views about preparing. While on the other hand, community level factors such as community participation might be more likely to influence feelings of empowerment and trust, which then influence decisions about preparedness.
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FIGURE 2
 The Community Engagement Theory model, highlighting the various influences on preparedness (Reproduced with permission from Paton, 2019).


Figure 2 highlights the complexity of the preparedness process. A full articulation of the components can be found in Paton (2019, 2022) and Paton et al. (2024). However, in the Canterbury context, several studies have explored many of the key influences in the model. These studies include a survey of household residents in 2009 (Becker, 2010), post-earthquake interviews with a different cohort of residents (Paton et al., 2014), and a 2013 survey sent to the same residents as in 2009 following the Darfield and Christchurch earthquakes (Paton et al., 2015, 2017). These studies specifically sought to understand the influence of the following components on individual and household preparedness: risk perception, beliefs (e.g., fatalism, optimism), outcome expectancy, critical awareness, self-efficacy, coping style, sense of place, community participation, collective efficacy, leadership, responsibility, empowerment, and trust (Becker, 2010; Paton et al., 2015, 2017).

In terms of a highlighting some of the results from this work, the 2009 survey found a role for positive outcome expectancy in influencing both community participation and collective efficacy, which in turn influences empowerment and trust, driving both intentions and actual preparedness (Paton et al., 2024). In other words, if people can see the benefits of preparing they are more likely to work together on issues related to hazards and preparedness, trust the advice of authorities who are promoting preparedness, and be empowered to prepare (Paton et al., 2024). This has implications for the information we give people about earthquakes, such as highlighting the benefits of preparing and illustrating how preparedness can be achieved by working with others.

However, in the Christchurch earthquake recovery context, interviews with residents showed that beliefs related to positive outcome expectancy were not prominent (Paton et al., 2014), suggesting that their experience of the earthquake may have altered their beliefs about the benefits of preparing. The 2013 survey reinforced these likely changes in that it found positive outcome expectancy influenced community-agency preparedness, but not survival and community-community preparedness Additionally, following the earthquakes, the interviews highlighted the importance of knowledge and skills, and psychological preparedness, in people's ability to work together and to solve local issues—something that had not been evident in earlier survey work, but emerged as a result of challenging conditions after the earthquakes (Paton et al., 2014). Consequently, the exact way the preparedness process plays out differs depending on the type of preparedness (e.g., survival, community-community, community-agency, or psychological) and the context in which it takes place (pre- or post-earthquake) (Paton et al., 2014, 2015, 2017). Such insights have contributed to our broader understanding of the preparedness process, and the dynamic information and support we might offer people over time.



1.2 Preparedness in the Canterbury region

To understand the preparedness context for Canterbury, it is important to consider what types of preparedness information have been provided over time, and by whom, in combination with preparedness levels. While we do not make a direct link with information and preparedness in this study, the context does help in considering and interpreting results.

A wide variety of preparedness information has been produced and disseminated nationally via the Ministry of Civil Defence & Emergency Management (MCDEM), now known as the National Emergency Management Agency (NEMA), including the “Get Ready” programme (National Emergency Management Agency, 2024). Other nationally focussed agencies such as the Natural Hazards Commission Toka Tū Ake (previously Toka Tū Ake EQC) or Red Cross also provide specific types of household preparedness information (Toka Tū Ake EQC, 2022; Red Cross, 2024). Additionally, preparedness information is available regionally via Civil Defence Emergency Management (CDEM) Groups, such as the Canterbury CDEM Group (Emergency Management Canterbury, 2024). Finally, at a district level, some territorial authorities also provide preparedness information as part of their emergency management function.

McBride (2017) summarizes much of the earthquake and preparedness information that existed in the Canterbury Region prior to the 2010 Darfield Earthquake. In addition to national level material on hazards, risk, and preparedness provided by MCDEM, several brochures and outreach activities that included videos and roadshows were produced by the Canterbury CDEM Group—including the Q-Files booklets in partnership with territorial authorities (McBride, 2017). However, these tended to focus on the nature of earthquake hazards and risk, with less focus on preparedness and mitigation. McBride (2017) suggested that the text was jargon-laden, with little focus on messages related to outcome expectancy, potentially resulting in fatalism and a lack of motivation to prepare. Additionally, while some effort was given to developing activities that brought people together to discuss and solve earthquake issues, these were limited in number and scope. It is not unexpected then, that while many householders surveyed in 2009 intended to increase their preparedness for earthquakes (66.2%), only 30.6% of people believed they were prepared/very prepared (Becker, 2010). A 2008 Statistics New Zealand Tatauranga Aotearoa (StatsNZ) survey paints an even grimmer picture of preparedness in Canterbury Region before the earthquakes, where only 13.5% of respondents suggested they were prepared for a natural disaster with food and water (StatsNZ, 2022). Other hazards, including pandemic preparedness, were considered higher priority by regional and national authorities in the 2 years prior to the beginning of the Canterbury Earthquake Sequence (McBride, 2017).

Following the initiation of the Canterbury Earthquake Sequence, with its ongoing aftershocks, provision of information about preparedness became more challenging. While it was important for people still to be prepared for ongoing earthquakes, people were dealing with much more immediate issues like response, damage, welfare, and psychosocial issues (Wein et al., 2016; Becker et al., 2019). Agencies felt that promoting preparedness was difficult given what people were dealing with and did not push this information as much as they had previously. There was even a deliberate decision at the national level not to actively promote the ShakeOut earthquake drill campaign in 2012 in the Canterbury Region, so as to give residents a break from constant earthquake information (McBride et al., 2019). In the immediate years following the earthquakes, information provided to the public was often given in response to questions and direct needs, e.g., through the use of earthquake information fact sheets, as well as via channels such as the local CDEM website or social media. Preparedness rose directly after the earthquakes (McClure et al., 2013; Habibi and Feld, 2020), with comparative StatsNZ data indicating preparedness levels (i.e., storing food and water) were close to or above 30% in 2010, 2012, and 2014 (StatsNZ, 2022), 15%−20% up from 2008 levels. Over time, the type of information provided in Canterbury has evolved to a balance of preparedness information and hazard and risk information, alongside use of stories and experiences of the CES to help underscore the importance of preparing (e.g., Emergency Management Canterbury, 2024). The 2021 StatsNZ (2022) survey data reflect a slight fall in preparedness to 24.5%, which is still elevated above pre-earthquake levels.



1.3 This study

One of the key gaps in our knowledge is how and why preparedness changes over time, particularly in the wake of a large earthquake sequence, and how to support preparedness efforts through the provision of dynamic information. Most studies provide a snapshot of preparedness in time, usually in the context of earthquake quiescence. Only a few have looked at preparedness before and after earthquakes (e.g. Mulilis et al., 1990); however, the timeframes for such studies are quite short, ranging from months to several years. In the Canterbury context, Habibi and Feld (2020) used StatsNZ data to investigate rates of preparedness over a 30-month timeframe pre- and post- Christchurch earthquake but did not go beyond 2013. Consequently, we were unable to identify any studies of preparedness over decades, with earthquake activity in the middle. Our research attempts to do this, to better understand whether types and levels of preparedness have changed over time in the wake of a major earthquake, and to identify whether influences on preparedness have also changed. A better understanding of the types, levels, and influences of preparedness at different phases of an earthquake “cycle” can help emergency managers create more effective education programmes and information resources that are tailored for preparedness across different circumstances and timeframes.

To better understand preparedness over time, we draw upon the two residents' surveys mentioned previously—the survey conducted in 2009 (Becker, 2010) undertaken prior to the Darfield earthquake and commencement of the CES, and a survey conducted in 2013 following the Darfield and Christchurch earthquakes during the height of the CES aftershocks (Paton et al., 2015, 2017). These prior surveys contained a mix of questions designed to understand types, levels, and influences on household preparedness. From these surveys a new survey was developed that was disseminated in 2021 by Massey University to Canterbury residents. Results from all three surveys are compared to understand the nature and evolution of preparedness over time.




2 Method


2.1 Materials

The 2021 survey was kept as similar as possible to that used in 2013 to allow for more confident comparisons [full copies of all surveys from 2009, 2013, and 2021 are in Vinnell (2024) and available online here: https://doi.org/10.17605/OSF.IO/4T9U6]. However, the collective efficacy and community empowerment scales were shortened in order to create room in the survey for additional questions, such as demographics. Reliability analyses on 2013 data were conducted with these scales, and items were chosen for removal based on improvements to Cronbach's alpha and inter-item total correlations.

As there were some minor changes between the three surveys, this paper only reports on the items that could be descriptively compared across at least two time points. Items that could not be compared are therefore not described here (e.g., psychological preparedness). Full details of questions and factors are presented in the relevant part of the Results section (3). Briefly, the questions that could be compared across two time points were:

• Sources of emergency preparation information.

• General preparedness intentions and actions.

• Critical awareness (frequency of thinking and talking about earthquake issues and problems).

• General beliefs about earthquakes.

• Perceptions of earthquake threat.

• Outcome expectancy.

• Community participation.

• Collective efficacy and empowerment.

• Trust.

• Preparedness: survival, structural and emergency planning/training.

• Preparedness: community-community relationships.

• Preparedness: community-agency relationships.

Participants were also asked about their experiences of general earthquake impacts as well as specific earthquake events. Demographic data were collected (e.g., age, gender, and ethnicity) so that the current data can be considered in relation to its level of generalizability to the broader population.

Mean scores and frequencies across all three surveys (where possible) are presented and discussed descriptively. Differences between the samples at each time point are not tested statistically. As there is always a possibility of finding a statistically significant effect by pure chance, carrying out so many comparisons would greatly inflate the error rate and the likelihood of finding effects that do not actually exist (Sato, 1996). To account for the lack of statistical testing, where possible we discuss differences in terms of apparent patterns or trends rather than focusing on specific items except where the differences are considerable enough to have confidence that they would likely be statistically significant. However, as we did not have formal hypotheses for this study, we did not test these in order to avoid “fishing” (searching data atheoretically for significant effects). Further, the quasi-longitudinal nature of this study (i.e., we drew from the same population with the same sampling method but did not strictly retain the same sample nor could we link data between surveys) means that it is more useful to look for overall trends.



2.2 Participants

We sent survey invitations to as many of the same addresses used in 2013 as possible. A total of 3,000 randomly generated addresses were utilized in 2013; however, due to damage following the earthquakes, some residences no longer existed. Addresses were therefore first cross-checked with Residential Red Zone areas in Christchurch and Kaiapoi, and any central city locations where houses may not exist anymore. Any addresses that no longer existed, or where there was doubt, were removed. This left 2,857 addresses. We added another randomly generated sample of 143 addresses to make the sample up to 3,000. Of the 3,000 invitations sent out, 48 were “returned to sender”, leaving 2,952 reaching their intended destination. Unlike the previous survey that sent a printed questionnaire, we used postcards to recruit participants, with the postcards including a blurb about the project and a link to a Qualtrics survey page. Two hundred and sixty-one participants answered at least one question; of these, 24 answered only the age screening question and so were excluded from the dataset. This left a useable sample of 237 participants.

We were not able to link individual participants' responses between the surveys or confirm that participants had responded to both the 2013 and 2021 surveys (e.g., different people may have answered the survey, or people may have moved houses). Therefore, this research is quasi-longitudinal. That is, we used the same sampling method from the same population to compare descriptively, rather than inferentially, over time. It is possible then, that some of the specific differences may be influenced by, or an artifact of, differences in the samples. However, given the sample sizes and sampling method, overall trends can be assessed as robust.

Length of time lived in the Canterbury region varied from half a year to 79 years, with a mean of 27.75 years. Only 12 participants (5.06%) had not experienced any earthquakes. Over half of the participants had experienced the 2010 Darfield earthquake (54.4%), the 2011 Christchurch earthquake (58.7%), and/or ongoing aftershocks (62.0%). Many also experienced the 2016 Kaikōura earthquake (46.4%). When asked if they or someone close to them had suffered damage to their home or possessions in a past earthquake, the most common response (32.77%) was “A lot of damage” (7 on the 7-point scale), and the mean score was 4.76. Few participants reported that they or someone close to them had ever been harmed in a past earthquake; the most common response was “Never” (1 on the 7-point scale; 49.15%), and the mean score was 2.60.

Most participants were women (68.02%; 30.81% were men, and 1.16% were non-binary). Ages ranged from 18 to 81, with a mean of 52.50 years old. The vast majority of participants identified as being a New Zealander (78.53%) or European (7.34%); only 3.39% identified as Māori. Most (79.55%) owned their house or residence.


2.2.1 Comparison to other surveys

Full demographic information was not collected in the 2013 survey; however, some descriptive comparisons can be made. Slightly more people in the 2009 survey (88.13%) and the 2013 survey (88.03%) owned their residence. The gender distribution was more even in the 2009 survey (49.1% male), but the modal age was higher (60–64 years). Identification with particular ethnicities cannot be compared easily due to changes in wording, but as with the 2021 survey, a majority of 2009 participants identified as New Zealand European (88.6%), and Māori were underrepresented (3.1%). While these participants are not properly representative of the New Zealand population which may limit the generalizability of the findings to particular groups, evidence in NZ (Becker et al., 2015) and globally (Solberg et al., 2010) demonstrates mixed or no differences in earthquake preparedness based on demographic factors.





3 Results


3.1 Sources of emergency preparation information

Two thirds (67.7%; N = 235) of participants in the survey had sought information about how to prepare for emergencies. Notably, more people suggested that they got information from their local emergency management group than from the National Emergency Management Agency (Figure 3). Social media, traditional media (including TV and radio as well as print media), and Emergency Mobile Alerts (EMAs) were commonly cited sources, though the latter has less relevance in an earthquake preparedness context.


[image: Figure 3]
FIGURE 3
 Reported information sources for preparing for emergencies such as earthquakes for 2021. NEMA, National Emergency Management Agency; CDEM, Civil Defence & Emergency Management; EQC, Earthquake Commission (now called Natural Hazards Commission Toka Tū Ake); EM, Emergency Management.




3.2 General preparedness intentions and actions

As highlighted previously, in 2009 before the Canterbury earthquakes, two-thirds of respondents said that they intended to definitely or possibly check (67.1%) or increase (66.2%) their level of preparedness for earthquakes; however, only 30.6% of people believed they were prepared/very prepared (Becker, 2010). Approximately two-thirds of participants (65.78%) in the 2021 survey said they either got prepared or updated their preparedness during most active part of the Canterbury Earthquake Sequence from 2010 to 2011 (N = 187). Fewer, but still a majority (57.22%), of 2021 survey participants had undertaken some earthquake preparation in the 3–5 years following 2010–2011 (i.e., 2012 to 2016; N = 180). A similar, but slightly larger, percentage (59.34%) of participants had increased their preparedness in the 6+ years since 2010–2011 (i.e., 2017–2021). This stabilization in preparedness actions could possibly be due to the 14 November 2016 Kaikōura earthquake that was widely felt throughout the region, causing extensive damage and disruption, hundreds of injuries, and two fatalities (Stevenson et al., 2017). Over time then, people's intended, or actual preparedness has fluctuated slightly, depending on how events have unfolded, with slight increases aligning with earthquake activity.



3.3 Critical awareness

Similar to preparedness fluctuations, rates of thinking about earthquake issues (Figure 4) and talking about earthquake issues (Figure 5) were much higher in the 2013 survey after the major events in the CES and while aftershocks and impacts such as insurance claims and rebuilding were still prevalent. Rates of thinking and talking about earthquake issues decreased between 2013 and 2021 (N = 221 and 219 for thinking and talking, respectively), but even 10 years after the main earthquakes such rates remained above the pre-earthquake levels. One question here, revisited in more detail in the discussion section, is that these critical awareness measures do not assess the content of people's thoughts and conversations. Critical awareness is often a measure in preparedness models; however, in 2013, it is likely that many thoughts and discussions among Cantabrians were at least partially on other earthquake-related topics than preparedness.


[image: Figure 4]
FIGURE 4
 Frequency of thinking about earthquake issues and problems in the community compared for the surveys conducted in 2009, 2013, and 2021.



[image: Figure 5]
FIGURE 5
 Frequency of talking about earthquake issues and problems with others in the community compared for the surveys conducted in 2009, 2013, and 2021.




3.4 Beliefs

As with the 2009 and 2013 surveys, participants generally disagreed with beliefs that are expected to hinder preparedness (Table 1) and agreed that earthquakes could pose a threat to their safety, daily life, and property (Table 2). Lower agreement with the beliefs in Table 1 is treated as being “more useful” given that these beliefs can reduce people's likelihood to prepare. Conversely, higher scores in Table 2 represent perceptions of the earthquake threat as higher; although risk perception is a complex variable and likely does not have a linear relationship with preparedness (e.g., Solberg et al., 2010), greater risk perception is typically considered to be useful in prompting preparedness.


TABLE 1 Agreement with general earthquake beliefs.

[image: Table 1]


TABLE 2 Agreement with statements about the threat that earthquakes pose to different domains.

[image: Table 2]

Of note, unlike critical awareness, differences between 2009 and 2013 mostly either persisted or widened, indicating that earthquake experience influences a long-term, persistent impact on both detrimental beliefs and risk perception. In both cases, the changes over time should theoretically be in the direction of encouraging more preparedness. If people consider the threat of an earthquake as higher, and they more strongly disagree with beliefs such as “the likelihood of a major earthquake has been exaggerated,” they should be more likely to prepare. The statistical relationship between these beliefs/risk perceptions and preparedness for the 2021 survey can be explored in subsequent work.



3.5 Outcome expectancy

Regarding the perceived benefits of preparing for earthquakes, results were mixed. As shown in Table 3, the Canterbury earthquakes appear to have made people consider preparing as less likely to reduce the amount of damage to their homes. This change between the 2009 and 2013 survey is possibly due to the widespread damage to residential properties in the area caused by the September 2010 and February 2011 earthquakes in particular. However, it is notable that the mean has stayed almost the same 10 years after the latter event. The impact on perceptions of preparation benefitting everyday life similarly appears to have persisted; interestingly, though, this change is positive. That is, people were more likely to think that preparing for earthquakes would help them in their day-to-day life even 10 years after the main events in the CES. Changes to perceptions of preparation as potentially improving property value have improved, but not nearly to the same extent. Finally, and also particularly of note, is the modest increase in agreement that preparing would help to deal with earthquake-related disruptions. This could be due to beliefs already being relatively high before the earthquakes (3.9 on a 5-point scale), so there is less room for increase.


TABLE 3 Agreement that preparing for earthquakes will have various benefits.

[image: Table 3]



3.6 Community participation

Community participation appeared reasonably stable over all timeframes (Table 4), with levels of engagement in activities being fairly similar across 2009–2021. Probably of most note is with respect to attending meetings on community issues. Participants indicated that their attendance has slightly decreased over time, which is unexpected given there have been many more opportunities to attend and engage with such meetings in the post-earthquake period.


TABLE 4 Mean scores on community participation scale items.

[image: Table 4]



3.7 Collective efficacy and empowerment

Four out of six of the collective efficacy items showed an increase in mean scores between 2013 and 2021 (indicating more collective efficacy); one item stayed the same, and the other decreased items (Table 5). However, these differences are very small. These findings therefore indicate that collective efficacy may have increased in the later years following the earthquakes, perhaps as communities worked together on their recovery, but that overall there was little movement in this factor. This pattern is particularly relevant given the key role of collective efficacy in many theories of hazard preparedness (e.g., Community Engagement Theory). However, collective efficacy was not measured in 2009 which makes suggesting reasons for these findings more difficult. However, the closely related factor of community empowerment was measured in all three surveys. Similar to collective efficacy, community empowerment (Table 6) showed little to no change from 2009 to 2013 to 2021. Some items trended slightly downward (indicating that the feeling or thought in the item was experienced less frequently, suggesting lower community empowerment), while others trended upward. However, as with collective efficacy, there was very little change in this factor. Reasons for this lack of change, and implications for understanding preparedness and designing interventions, are discussed later.


TABLE 5 Mean scores on collective efficacy scale items.

[image: Table 5]


TABLE 6 Mean scores on community empowerment scale items.
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3.8 Trust

Although the differences were modest, all but one of the statements of trust in various groups were scored lower in 2013 compared to 2009 and 2021 (Table 7). This pattern indicates that community trust in three of the four tested domains (local council, community leaders, and the media) decreased during the earthquake sequence. It is possible that aspects of the earthquake response in the first 2 years were perceived to be mishandled, lowering community trust in various groups. If this is the case, the negative impacts on trust in key groups have recovered to pre-earthquake levels. Of note, trust in the law remained high and stable across time. This could be due to: (1) police efforts in the response and recovery to the earthquakes falling in line with community expectations (and therefore not lowering trust); (2) police involvement mostly being focused in the immediate response and so any impacts of their actions on trust (positive or negative) having faded; and/or (3) that police were not generally perceived to be involved in earthquake-related efforts.


TABLE 7 Agreement with statements of trust in various groups.

[image: Table 7]



3.9 Preparedness: survival, structural and emergency planning/training

Some changes to preparedness items were made between the 2013 and 2021 survey. Some items were dropped in the 2021 survey because they were deemed not as relevant in the current context (e.g., knowledge about the Canterbury Home Repair Scheme). One item was changed to reflect changes in preparedness advice. In particular, the item “I know where a possible Civil Defence Center for my area is and how to find out during an emergency if it will be opened,” in the 2021 survey replaced the item “I know where the evacuation center for my area is,” from the 2013 survey to better reflect the current plan for emergency centers. Differences in this item warrant being interpreted with greater caution.

As seen in Table 8, there are some noticeable patterns and differences. As expected, across both surveys, survival actions are typically more common than mitigation actions, which are in turn more common than community actions. The most commonly taken actions across both surveys are primarily actions that are useful when power is lost regardless of reason, such as having an alternative cooking source and a battery torch. Generally, fewer participants in the 2021 survey reported that they had undertaken each preparation action than in 2013. A considerable number in 2021 indicated that they may take the action, raising the long-standing question of how to convert intentions into action without the influence of a recent earthquake.


TABLE 8 Frequency (%) of completed preparedness actions in 2013 and 2021.
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Some differences are of particular note. The percentage of participants who have retrofitted non-structural elements of their home did not change between the two surveys, but the proportion of people who said they may do this action was considerably higher in 2021 (33.3%) than in 2013 (18.3%). This difference may align with a decrease between 2013 and 2021 in the percentage of participants who were confident that their home was safe and secure (84.6% down to 59.2%) and an increase in the proportion who sought information about previous earthquake damage and other hazards before living or building in the area in which they currently reside (23.6% up to 43.6%).

As the list of preparedness items changed between the 2009 and 2013 surveys not all items can be compared across timeframes. However, several items were the same or very similar and are therefore reported here. Across all but two of these items that could be compared, preparation levels were lower in 2009 than both 2013 and 2021. This pattern indicates that preparation increased after the earthquakes, and has since decreased but largely remains above pre-earthquake levels.

The percentage who had a first aid kit (82.9%) and a battery torch (83.4%) was lower in 2009 than in 2013 and 2021; the percentage who had stored water (40.7%), made an emergency plan (27.2%), had spare batteries (58.9%), and checked the contents of their emergency supplies at least every 6 months (18.2%) were much lower in 2009 than in 2013 and 2021. These items in particular may show some of the lessons from the earthquake experiences. The percentage who had a supply of essential medicines (78.0%) was about the same as the 2013 and 2021 surveys, suggesting that people in Canterbury may not have struggled with accessing essential medicine during the earthquakes. Fewer people had an alternative cooking method in 2009 (85.3%) than in 2013, but rates were similar to the 2021 survey. This change, from 85 to 92% to 85% indicates a shorter-term influence of earthquake experience than is suggested by the other items for which there is data across all three surveys.



3.10 Preparedness: community- community relationships

The percentage of participants who passed on information about hazards and earthquake preparation and who worked with community groups to increase awareness and preparation was considerably higher in 2021 than 2013 (Table 9). It is possible that participants in 2013 did not undertake these actions because they assumed others in their community already had sufficient information and were preparing; this latter point reflects reality in that participants were more likely to say they were passing on information and encouraging others to prepare in 2021 when actual preparation rates were lower.


TABLE 9 Frequency (%) of community preparedness actions in 2013 and 2021 (community-community relationships).
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3.11 Preparedness: community-agency relationships

With community-agency relationships identified in 2013 as a functional category of readiness (Paton et al., 2015, 2017) survey participants were asked to indicate whether certain actions that “can be undertaken by the community and agencies to limit the potential damage and disruption in an earthquake occurs” had been done, should be done, or did not need to be done. This question was not asked in 2009, but comparing responses between 2013 and 2021 can indicate whether expectations of particular agencies have changed from the early to late recovery phase. Participants in the 2021 survey were given a “Don't know” option; the percentages presented in Table 10 are the proportion of participants who gave that response from the total number of participants who gave a definitive response (i.e., did not answer “Don't know”). Notably, the percentage of participants who said they did not know if particular actions should, had, or did not need to be done ranged from 35.6 to 56.0%, indicating that overall many residents of Canterbury are not aware of what agencies are or should be doing.


TABLE 10 Expectations and perceptions of agency actions relating to earthquakes and emergencies (community-agency relationships) (%).
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With only one exception, more participants thought agencies had undertaken particular actions in 2021 compared to 2013. This pattern likely reflects the work that has continued in the Canterbury region since the initial response and early recovery phases. The percentage of people who thought that council was carrying out regular inspections of public buildings was identical between the two surveys.

Although more people saw actions being taken in 2021, the proportion of participants who thought that all actions should be done, but were not, was substantial, ranging from one-third to one-half. In the 2021 survey in particular, more participants thought that agencies should be doing the following actions than think that the actions have been done: (1) engage with community groups to establish expectations and priorities for preparedness and recovery; (2) establish expectations of earthquake mitigation and response agencies through consultation with community groups and council; and (3) conduct regular inspections of public buildings to ensure earthquake safety.




4 Discussion

Our study demonstrates that preparedness is dynamic and changes over time due to direct and indirect influences upon peoples' attitudes, beliefs, and capacity to prepare. Through the evolution of preparedness in our data, we note that levels of preparedness increase after people experience an event. This is not an uncommon phenomenon with both research and NZ emergency management evaluation data showing trends of increased preparedness after earthquakes from the CES, and Kaikōura (McClure et al., 2013; Doyle et al., 2018; Vinnell et al., 2019; Habibi and Feld, 2020; Kantar Public/Colmar Brunton, 2021; StatsNZ, 2022). It has been observed that increases in preparedness can occur because disaster events raise people's concerns, contribute to building new knowledge, influence beliefs about risk or the importance of preparing, help people understand the consequences of future events, prompt critical awareness, and motivate community interaction (Becker et al., 2017).

Such events are often referred to as “windows of opportunity” (McClure et al., 2016; Doyle et al., 2018), whereby preparedness can be promoted, particularly in locations farther afield from the damaged area. Research indicates that these opportunities might last for up to 2 years (Habibi and Feld, 2020), even beyond the area of impact, and public education can take advantage of these timeframes (Dooley et al., 1992). However, the context might also dictate what types of information are promoted during these periods. In the Canterbury context, people were not always receptive to large amounts, or certain types (e.g., earthquake drill information) of preparedness information immediately after the two largest earthquakes, as their focus was dealing with the immediate impacts of the 2010–2011 earthquakes (McBride et al., 2019). There was evidence to suggest that in the midst of dealing with the earthquakes, they struggled also to process such information, and had to be reminded several times, which is something common to people dealing with disasters (Worley et al., 2024). Therefore, careful thought warrants being given to the information that is presented during periods of earthquake activity, with a focus on more direct, applicable, actionable advice, relevant to the context. It also speaks to the necessity of having had effective public education before an event, as it is during this time that people can learn about preparedness actions, which they can undertake beforehand, or apply subsequently in the wake of an event.

Our data also showed that certain types of preparedness evolved in Canterbury, with increases in people preparing with particular survival items or activities—like storing water, making an emergency plan, keeping spare batteries, and checking the contents of emergency supplies at least every 6 months. It is likely that people's experiences of the earthquakes and impacts influenced their beliefs and choices over what types of preparedness to take, as they potentially saw the benefits of such items play out (e.g., disruptions to the city water supply (Cubrinovski et al., 2014) meant that it became more obvious that storing water was beneficial). It is likely that these preparedness actions were prompted by a complex interaction between heightened risk perception and concern about threats to safety and daily life (based on experiences) (Dooley et al., 1992; Lindell and Prater, 2000; Paton et al., 2000; Siegel et al., 2003; Doyle et al., 2018), combined with lower perceived barriers to preparing, and an increased positive outcome expectancy that preparedness can help with daily life (Becker et al., 2013). Of note the 2013 Canterbury survey did not find a strong direct relationship for positive outcome expectancy (Paton et al., 2015) with either survival preparedness or community-community relationships; however the 2009 survey (Becker, 2010) found that it indirectly linked via community participation and collective efficacy. We hypothesize that a similar indirect relationship likely exists in the post-earthquake context, and this could be tested with the data we have collected.

Conversely, some experiences may have also hindered certain types of preparedness. Over time, the surveys showed that people were less likely to think that preparedness could reduce damage to their home (reduced positive outcome expectancy), which was somewhat reflected in the limited level of structural (e.g., securing foundations) and non-structural (e.g., securing bookshelves) preparedness actions undertaken by participants. However, without a qualitative study involving the same participants, it is difficult to ascertain the reasons why people were less likely to make these structural or non-structural changes—their houses may have already sustained damage and any issues fixed, leading them to think no further action was required, or they may have thought that this type of action is too difficult to undertake. Given that around a third suggest that they “may” still undertake some kind of structural or non-structural changes, it appears that this is not off the table for many. Information and support (e.g., face-to-face interactions) may be required to help prompt these specific mitigation actions, so that householders can move from intentions to preparedness.

The data across time periods also highlight that critical awareness-thinking and talking about earthquakes-also increased after the earthquakes and was still elevated in 2021 when compared with 2009. However, we did not collect data on what people were discussing or where they were having their conversations. It is likely that initial conversations around 2013 were more focussed on earthquake experiences such as shaking and impact and how one responded to these (Walsh et al., 2013; Becker et al., 2019; CEISMIC, 2023), rather than preparedness. Such conversations present the opportunity to harness interest in earthquakes and direct people's attention toward preparing, however, it is unclear in which context this is most achievable. It is possible that some conversations about preparedness can be useful immediately after a large earthquake, especially if they are relevant to what has recently happened. Work by McClure et al. (2011) also suggests that immediately after a significant event, risk perceptions increase, even in locations at a distance from the earthquakes, and thus for centers farther afield of the impact there lies an opportunity to direct such conversations toward preparedness. As time passes, opportunities might also arise to direct conversations toward preparedness in locations closer to the earthquake. However, data analyzed from the University of Canterbury CEISMIC QuakeBox Project stories archive (CEISMIC, 2023) indicate that interviewees from 2020 rarely volunteered information about preparedness, but still spoke more predominantly about their recalled experiences of the CES (possibly due to the focus of the research, however). Therefore, facilitation might be required (e.g., by emergency managers or other agency staff) to allow people to discuss their experiences, but also direct their thinking toward how they might better prepare. One avenue for this is through a two-way conversation via participation and engagement between public officials and residents, as suggested in Doyle and Becker (2022).

The value of such community participation is recognized in the Paton (2019, 2022) CET model, as it develops collective efficacy and empowerment to deal with earthquake issues and engenders trusted relationships with agencies, leading to action. As highlighted by our study, these aspects have been measured in Canterbury over time. However, we found little change in community participation, collective efficacy, and empowerment over time, despite an obvious increase in conversations and a well-documented collective response to the earthquake (Carlton and Vallance, 2013). It is possible that participation post-Darfield, then, occurred through existing groups or existing mechanisms, and people drew upon these relationships in solving their issues post-earthquake. Evidence exists to support this premise, as over 450 groups activated after the earthquakes during the response, with 167 identified as existing prior to the CES (Carlton and Vallance, 2013), indicating that people made use of the groups with which they were already involved. Consequently, from an information standpoint, such groups remain an excellent point of contact for information provision and support, both before and after a large earthquake. Additionally, Vallance (2015) argues that the nature of participation post-earthquake was constrained to “token” efforts and may have limited true community engagement. Emergency managers could continue to work with existing groups to relay preparedness information and develop collective solutions to earthquake issues in ways that are meaningful. This also highlights the importance of social networks and the need to develop them before an earthquake (Aldrich, 2017), as existing networks were drawn upon during and after the earthquakes.

One type of community preparedness that emerged more strongly in 2021 was that of community members passing on information, as opposed to 2013 where this was not as prominent. It is possible that people felt less need to share information in 2013 because less time had passed since the initial earthquakes, so information may have been more readily available from other sources. However, this finding also indicates that over time the dynamics of information sharing has changed. As time has passed people are becoming more interested in sharing information, while closer to the initiation of the earthquake sequence other aspects of response may have taken priority. This may mean that agencies are now able to engage in different types of activities. Whereas preparedness information was not widely circulated in 2013, it is now becoming more acceptable as a public education activity. There is also a greater proportion who think that agencies should be engaging more with the public, suggesting that people are open to receiving this information through an engagement process. An overall decrease in trust in agencies over the course of the sequence sequence (likely due to poor earthquake-related interactions with agencies) could be addressed through more thorough engagement, although levels of trust had recovered by 2021.

Likewise, considerations about whose responsibility it is to prepare are also being thought about more by the public in 2021, meaning that community-agency relationships may be open for negotiation and improvement. Some suggest that they understand the actions agencies have taken to prepare, while others are unaware of agencies preparedness actions and responsibilities. Increased thought about the role of agencies provides an opportunity for such agencies to step in and have a conversation about preparedness responsibilities via two-way-engagement. However, on the other hand, given the raised consideration about agencies and their role over time, it is possible that there may also be an unintended degree of transfer of responsibility occurring whereby people transfer preparedness back on to agencies, in lieu of doing it themselves. This is a commonly observed phenomena in the literature and can negatively impact individual preparedness behavior (Paton et al., 2005; Becker et al., 2013; Nikkanen et al., 2023). It may be important over 10 years into a sequence to address this transfer of responsibility, by opening a conversation, defining the roles of agencies, and continuing to reiterate the personal responsibility people also have for preparing.

Paton's (2019, 2022) CET model provided a basis for exploring earthquake preparedness issues over time. By running surveys at timepoints in 2009, 2013, and 2021, we were able to see find small changes over time. Notably, there were nuances in aspects of risk perception and outcome expectancy, that are likely explained by people's experiences of disruption and damage after the earthquakes, and have implications for preparedness information. Our findings potentially support the importance that risk perception plays in the model, and the role of outcome expectancy, particularly as mediating variables. However, as the data presented in this paper are merely descriptive, more work is required to verify this relationship. Additionally, similar to risk perception and outcome expectancy, aspects such as critical awareness (thinking, and talking about earthquakes), a willingness to pass on more information to other community members (community-community relationships), and consideration about the roles of agencies (community-agency relationships) have increased over time, highlighting the importance of considering how such models can better incorporate the dynamics of time. Potentially providing a different emphasis on certain model factors over different timeframes may help better guide public education and information efforts before, during, and after earthquake sequences.
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2013 2021

May do Will not May do Will not

do do
Survival
I have at least 3 L of water (in containers) per person, 76.3 18.2 5.5 62 33 5
per day for 3 days
T have set aside 3 days or more worth of food, for all 789 152 59 58.74 33.01 8.25
my family, that is specifically for an emergency
I have a supply of essential medicines for illness or 80.1 162 38 81 17.5 15
allergies
T have a working battery torch (or solar/dynamo 97.6 17 0.7 88.89 87 242
equivalent)
1 have spare batteries for equipment I might need to 86.7 10.6 27 81.46 15.61 293
use
T have purchased or put together a first aid kit 86 10.5 3.5 86.54 12.02 144
I have access to an alternative cooking source for 91.8 5.5 2.7 85.22 11.33 345

cooking or boiling water (e.g. gas barbeque)

Each family member has an emergency get away kit in 284 516 201 24.1 5897 16.92
case we have to evacuate quickly

I have additional supplies at work and/or in my car in 33.9 47 19.1 26.32 56.84 16.84
case [ am away from home when an earthquake hits or
I cannot get to my home supplies

1 check the contents/operation of my emergency 64.1 308 5.1 42.86 42.86 1429
supplies at least every 6 months

Structural

I have ensured that moveable items are stored safely in 62 307 73 52 36 12

cupboards secured with latches (i.e. Heavy items down
low, water bowls not over electrical equipment)

T have secured items in my house (e.g. furniture, hot 76.4 174 6.3 6528 2642 829
water cylinder)
I have retrofitted the non-structural elements of my 50.5 183 312 4921 33.33 17.46

house to increase its earthquake resistance (e.g.
knocked down or strengthened a chimney, upgraded

pipes)

I have retrofitted the structural elements of my house - - - 26.15 30 43.85
(e.g., foundations) to increase earthquake resistance

Iam confident my home is as safe and secure as it can 84.6 122 3.1 59.24 38.04 2.72
be

Emergency planning and training

I have consulted with the local council about previous 23.6 24.6 51.8 43.61 20.3 36.09
carthquake damage and other hazards before
living/building in the area I currently reside

My family has discussed and clearly outlined what 62.7 265 10.8 57.39 3523 7.39
would happen in the event an earthquake occurred
while we were at work/school

I have a household emergency plan 64.5 29 6.6 52.85 36.79 10.36
I know where a possible Civil Defence Center for my 44.2 382 17.7 57.65 34.18 8.16
area is and how to find out during an emergency if it

will be opened

I'and all my family, know how to, and have the means 69.3 272 35 63.59 3252 3.88

to turn off essential services (i.e. water, gas, electricity)

I have carried out a practice exercise or drill [e.g. - - - 3247 35.57 31.96
ShakeOut earthquake drill, tsunami evacuation walk
(hikoi)]

2021 Ns range from 126 to 208; -, no data collected.
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Statement

1 trust my Local Council to respond 321 3.00 3.20
to meet the needs of its residents

I trust the community leaders in my 322 3.06 3.22
community

I trust the media (newspapers, TV, 2.80 2.58 295
radio) to report fairly

I trust my Local Council to do what 321 2.96 3.23
is right for the people they represent

T have confidence in the law to 3.58 3.61 3.63
protect and maintain order in my
community

Respondents could select from 1 to 5 for each statement, where 1 represented “Strongly
disagree” and 5 “Strongly agree.” Numbers in the table represent the mean score, and lower
scores indicate less agreement.
2021 Ns range from 174 to 176.
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Statement

2013 2021

No need  Should do Done No need  Should do Done
Emergency and community agencies have engaged 450 56.9 386 43 50.4 453
with community groups to establish
expectations/priorities for preparedness and recovery
The expectations of earthquake mitigation and 6.20 68.7 25.1 6.3 49.5 442
response agencies have been established through
consultation with community groups and council
Hazard planning in the community has been built 10.0 633 266 63 46.3 475
around community members
The local council/government has responded to 3.70 59.6 36.7 55 44.0 50.6
community groups’ input by providing relevant
information and training
The council has strong links with the agencies 1.90 48.1 50.0 27 333 64.0
involved in earthquake preparation and recovery
The roles of the different mitigation/response agencies 5.50 713 232 22 46.7 51.1
are clearly defined
The local council/government has worked with the 6.90 61.5 317 2.0 44.4 535
community to build skills and resources
Council and government buildings have been 3.80 59.6 36.6 26 328 64.7
retrofitted for earthquakes
Council conducts regular inspections of public 2.60 50.0 47.4 2.1 50.5 47.4
buildings including hospitals, schools, nursing homes
to ensure earthquake safety

2021 Ns range from 180 to 184.
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2013 2021

May do Will not Have May do Will not
do done do
I pass on information about hazards and preparing to 251 443 307 278 3422 2299
other community members
I encourage other people in my community to get 278 38.5 337 4324 30.27 2649
prepared for earthquakes
I have worked with others in my neighborhood or 10.8 418 474 18.18 3239 4943

community to develop an earthquake response plan

1 participate for specific reasons or events (e.g. attend a 14.1 442 417 25.84 3146 27
one-off community meeting; be involved in a
readiness fair)

I participate regularly, on an on-going basis in 239 264 196 2824 2235 4941
community activities (e.g. belong to a group; attend

monthly meetings)

T have worked with a community group to increase 111 343 54.6 2242 2121 56.36

earthquake awareness and preparedness

1 regularly check for updated information about 324 386 29 2857 46.15 2527
earthquake preparation

2021 Ns range from 165 to 187.
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Statement Year

2009 2013 2021

Community groups can get 328 345 335
something done about local problems

I feel that I can influence what 248 2.55 2.55
happens in my community

I feel that I see positive results from 2.92 3.03 3.07
participating in community activities

I feel that I have an active part in 249 2.57 252
keeping this community going

1 feel that what happens in this 3.59 3.53 333
community can affect my life

I think that elected representatives 238 2.32 252
seriously consider my opinions

Respondents could select from 1 to 5 for each statement, where 1 represented “Not at all” and
5 “Always.” Lower scores indicate less agreement.
2021 Ns range from 179 to 182.
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Statement Year

2013 2021
We can improve the quality of life in the 3.83 4.02
community, even when resources are scarce
Our community can co-operate in the face of 3.96 3.96
difficulties to improve the quality of community
facilities
The community can present a united vision to 3.65 3.75
outsiders
The people in this community can work together 3.84 395

even when it requires more effort than normal

We can resolve crises in this community without 3.29 342
any negative after effects

The members of this community talk about issues 377 3.69
they are interested in

Respondents could select from 1 to 5 for each statement, where 1 represented “Strongly
disagree” and 5 “Strongly agree.” Lower scores indicate less agreement.
2021 Ns range from 179 to 181.
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NEIC Year

2009 2013 2021

There may be earthquakes, but they 2.61 226 1.92
won’t be that bad
The location of the earthquakes will 243 1.92 1.73

be far away from here and have little
impact on us

The likelihood that major 233 1.84 1.73
earthquakes will occur here has been
greatly exaggerated

T have been fine during the 276 271 275
earthquakes we have had and I will
be fine in the next one too

Earthquakes are too destructive to 1.88 177 1.69
bother preparing for

A serious earthquake is unlikely to 2.28 1.73 1.75
occur during my lifetime

Preparing for earthquakes is 242 2.19 228
inconvenient

It is difficult to prepare for 2.79 2.60 245
earthquakes

Respondents could select from 1 to 5 for each statement, where 1 represented “Strongly
disagree” and 5 “Strongly agree.” Numbers in the table represent the mean score, and lower
scores indicate less agreement.
2021 Ns range from 218 to 221.
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Statement Year

2009 2013 2021
I have worked with others on 2.69 2.65 2.68
something to improve community
life
I participate in local activities or 2.66 271 2.68
events (e.g, festivals, fetes, fairs)
I have contributed money, food or 3.26 3.26 3.12
clothing to local causes, charities, or
to others in my community
I have attended a public meeting on a 2.48 238 221
community issue
I have been involved in volunteer 2.67 2.65 2.67

activities intended to benefit my
community (e.g., fundraising,
clean-up days, local groups,
Scouts/Brownies).

Respondents could select from 1 to 4 for each statement, where 1 represented “Never” and 4
“Often.” Lower scores indicate having never done these, and higher scores indicate they have

often done so.
2021 Ns range from 180 to 183.
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Statement Year

2013 2021
Threat to personal safety 3.94 4.29 4.22
Threat to daily life 3.93 4.40 429
Threat to property 4.03 4.40 4.37

Respondents could select from 1 to 5 for each statement, where 1 represented “Strongly
disagree” and 5 “Strongly agree.” Numbers in the table represent the mean score, and lower

scores indicate less agreement.
2021 N range from 217 to 219.





OPS/images/fcomm-09-1410333-t003.jpg
NEICTNENN Year

2013 2021
Reduce damage to my home 320 2.87 2.88
Improve my everyday living 275 318 329
conditions
Improve the value of my property 273 2.85 281
Improve my ability to deal with 389 4.08 4.08
disruptions to family/community life
following an earthquake

Respondents could select from 1 to 5 for each statement, where 1 represented “Strongly
disagree” and 5 “Strongly agree.” Numbers in the table represent the mean score, and lower
scores indicate less agreement.

2021 Ns 219 or 220.
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