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Abstract: 20％ of all earthquakes of over Mw 6 on the earth happen in Japan. Building a city that is resistant 
to earthquakes is an important issue. This study examines how much residents in the areas that have 
experienced or expected a huge earthquake evaluate their earthquake-resistant city, with the “Net Promoter 
Score (NPS)”, which is a brand assessment method of marketing research. In the study, we hypothesize that 
residents' evaluation of NPS is associated with their experiences and cognitive and behavioral factors. We 
conducted a web survey for residents in Hyogo prefecture, which experienced the Great Hanshin-Awaji 
Earthquake, Miyagi prefecture, which experienced the Great East Japan Earthquake, and Tokyo, which is 
expected to experience a metropolitan earthquake. A total of 300 respondents in each area were recruited, 
and valid samples were n = 219 in Hyogo, n = 239 in Miyagi, and n = 230 in Tokyo. As a result, the NPS in 
Tokyo was rated lower than the NPS in Hyogo and Miyagi prefectures. The number of disaster-prevention 
behaviors that the residents took in Tokyo were lower than in Hyogo and Miyagi prefectures. Moreover, the 
associations of the insecurity about quake resistance of houses and the number of disaster-prevention 
behaviors with NPS were commonly found in the three areas. The more insecurity about quake resistance of 
houses, the less NPS residents rated. And, the more number of disaster-prevention behaviors, the more NPS 
residents rated. In conclusion, residents in the areas that have experienced a large earthquake have more 
positive evaluations of earthquake-resistant cities than residents in the area that expected it to occur. The 
experiences of long-term recovery from a past large earthquake can be related to these results. Our results 
suggested that mitigating residents’ concerns about the safety of their houses and increasing their involvement 
in disaster-prevention are important to continue developing earthquake-resistant cities. 

1. Introduction 
Natural disasters of various kinds are becoming more severe (UN Office for Disaster Risk Reduction, 

2020), and building cities that are resistant to multihazard disasters is an important issue. Globally, 20% of all 
earthquakes over six moment magnitude (Mw) happen in Japan (Cabinet Office, 2010), making it a high-risk 
region for disasters. The Great East Japan Earthquake in 2011 exposed the limitations of existing civil 
engineering disaster prevention and mitigation plans (Mochizuki and Komendantova, 2017). Recently, there 
has been increasing interest in the creation of resilient communities that are able to adapt to and recover from 
disasters (Cutter et al., 2008;Cutter et al., 2010). However, the involvement and support of residents are 
important to the success of such communities. This study examines the attitudes of residents toward local 
government efforts to build disaster-preventive cities. 

In the domain of market research, the Net Promoter Score (NPS®) assessment method has been 
developed to evaluate consumer loyalty to brands of products and services (Reichheld, 2003)(Figure 1). The 
NPS asks participants to respond to the question, “How likely is it that you would recommend [brand] to a 
friend or colleague”? with a rating on a scale of 0–10, with 0 being least likely and 10 most likely. Participants 
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who provide ratings of 9–10 are classed as “promoters,” those who rate 7–8 as “passives,” and 0–6 as 
“detractors.” The NPS enables prediction of the market growth of products and services based on consumers’ 
brand loyalty (Reichheld, 2003). The present study applies the NPS to the assessment of residents’ 
commitment to their city’s conversion into a disaster-preventive city. To the best of our knowledge, no previous 
research has evaluated residents’ attitudes toward the building of disaster-preventive cities using NPS. Direct 
evaluation of residents’ support for disaster-prevention policies can be difficult, but the NPS provides a 
potential means of achieving this. 

In this study, we also examine the factors affecting the NPS ratings of residents regarding disaster-
preventive city creation. Among the factors evaluated, we included residents’ recognition of hazard maps. Most 
local governments in Japan have introduced hazard maps as a means of communicating disaster risks to 
residents (Ikeda et al., 2005). However, previous studies indicate that recognition of hazard maps is seldom 
related to residents’ risk decisions or evacuation choices (Ohtomo et al., 2020b;Siegrist and Gutscher, 2006). 
Thus, we examine the relationship between the recognition of hazard maps and support for disaster-preventive 
city policies. Within the next 30 years, there is a 70% chance of an Mw 7 earthquake in the metropolitan area 
of Tokyo(The headquaters for eathquake research prommotion, 2023). Residents’ expectations of earthquake 
probability may also be related to their degree of support for disaster-preventive city building. Research on the 
relationships between previous experience of an earthquake and disaster-prevention behavior or evacuation 
behavior has produced inconsistent results (Meyer and Kunreuther, 2017). Oishi et al. (2015) found that 
housing damage by an earthquake causes a long-term decline in residents’ subjective well-being. However, a 
study of disaster recovery found no relationship between damage by an earthquake and recovery cognition 
after the earthquake (Terumoto et al., 2022). This study examines how past experiences of victims of 
earthquakes affect their support for their disaster-preventive city. It also investigates the effects of insecurity 
about the quake resistance of one’s house and concern about anxiety issues in the event of a large earthquake. 
A previous study indicated that residents’ anxiety and fear of disasters correlates with disaster mitigation 
behaviors (Siegrist and Gutscher, 2008). We predicted that residents with higher insecurity about the quake 
resistance of their house or greater anxiety in the event of a large earthquake would have less favorable 
attitudes toward disaster-preventive city policies due to concerns about the security of their homes. In general, 
taking an action tends to lead to attitude changes consistent with the action (Sherman, 1980). According to 
Ohtomo et al. (2017), residents’ behavioral choices during an earthquake affect their subsequent evaluation 
of similarity and trust in the local government. Thus, we predicted that the more disaster-prevention behaviors 
a resident engaged in, the higher their support for a disaster-preventive city would be. Previous studies have 
found both gender and economic status to be related to disaster risk perceptions (Ohtomo et al., 2020a;Slovic, 
1999). We examine the effects of demographic factors on the NPS indicative of attitudes toward disaster- 

Figure 1. Marketing assessment of Net Promoter Score (NPS)  
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preventive cities. 

In the study, we compare the NPS ratings of residents in three representative disaster-prevention cities: 
the Hyogo prefecture, which experienced the Great Hanshin-Awaji Earthquake in 1995, the Miyagi prefecture, 
which experienced the Great East Japan Earthquake in 2011, and Tokyo, which is expected to experience a 
metropolitan earthquake within 30 years. It has been suggested that recovery from a major disaster does not 
constitute a return to the pre-disaster state but involves "creative recovery" (Kimura, 2015) or the establishment 
of a “new normal” (Tierney and Oliver-Smith, 2012). In areas affected by disasters, residents’ attachment to 
the city may be strengthened through the recovery process. Differences in disaster-prevention education have 
been identified in cities that have experienced major earthquakes (Sato et al., 2021). Thus, by comparing three 
regions, we identify the effects of contextual differences, such as the experience of a major earthquake and 
recovery from it in the last 30 years and the expectation of a large earthquake in the near future on the NPS 
ratings of residents of disaster-prevention cities. 

2. Method 
1.1. Participants 
Participants were recruited from pooled samples registered with the iBRIDGE Corporation, an internet survey 
company in Japan. The survey targeted a total of 900 residents, with 300 each from the Hyogo prefecture, the 
Miyagi prefecture, and Tokyo. The 300 residents from each region were divided into 10 groups according to 
gender (male and female) and age range (20, 30, 40, 50, over 60s), with each group comprising 30 participants. 
Participants were provided with information about the study at the top of the survey web page and expressed 
their informed consent through enrollment in the study. Each participant then completed our online survey and 
was subsequently presented with a debriefing in which we thanked the participants for their cooperation and 
further explained the purpose of the survey. The study was conducted in accordance with the Declaration of 
Helsinki and its subsequent revisions and the ethics regulations of Kanto Gakuin University. The questionnaire, 
data files, and analyses output are available online at 
https://osf.io/ztbgu/?view_only=9f59962fab0f4103ae0dfa78be699e73. 

1.2. Measurements 
Net promoter Score 

Based on Reichheld (2003), we asked participants “How likely is it that you would recommend living in 
Hyogo(Miyagi/Tokyo) to a friend or colleague from the perspective of city development to prevent earthquake 
disasters?”, using a 0-10 scale.  

Anxiety issues in the event of a large earthquake 

Participants were asked about their anxieties in the event of a large earthquake. They were provided with a 
list of eight items about which they might be concerned and told to select all that were applicable. These were 
“Own personal safety,” “Family safety” “Being unable to live at home,” “Loss of means of communication and 
inability to contact others,” “Transportation systems down so unable to return home,” “Inability to secure 
electricity, gas, and water,” “Inability to secure water and food,” and ”Other.” We counted the number of items 
selected by each participant. 

Insecurity about quake resistance of house 

Participants were asked to rate their insecurity about the quake resistance of their home on a 5-point Likert 
scale, ranging from 1 (not at all) to 5 (very insecure). 

Recognition of hazard map 

The question regarding the awareness of hazard map was: Have you ever seen the hazard map (earthquake) 
of your residential area before the disaster? The respondents could choose from the following options: 1) I 
have seen the hazard map (earthquake) and remembered the contents; 2) I have seen the hazard map 
(earthquake) but did not remember the contents; 3) I knew the hazard map (earthquake) but I had never seen 
it; 4) I know the word hazard map but was unaware that there was one in this area; and 5) I did not know the 
word hazard map. For the analysis, the items were made into binary dummy variables; where “I know the word 
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hazard map but I did not know there was one in this area" and "I did not know the word hazard map” were set 
as 0, and where other items were set as 1.  

Expectation of the earthquake 

The question regarding the expectation of the earthquake was: Do you think a major earthquake will occur in 
your area that will cause great damage? The respondents could choose from the following options: 1) The 
earthquake is likely to occur within a few years; 2) The earthquake is likely to occur within the next 10 years; 
3) The earthquake is likely to occur within the next 30 years; and 4) Probably the earthquake will not occur. 
For the analysis, the items were made into binary dummy variables; where “Probably the earthquake will not 
occur” was set as 0, and where other items were set as 1. 

Disaster-prevention behaviors 

Based on Kimura et al. (2017) we asked participants about their disaster-prevention behaviors. From a list of 
32 items, they were asked to select all behaviors in which they had engaged, e.g., “I have readied food, drinking 
water, and daily goods,” “I have prepared emergency clothes and blankets,” “I have agreed on a mode of 
communication with my family,” “I have decided on a nearby place for evacuation such as a school or park,” “I 
have secured the furniture and refrigerator to prevent them from tipping over.” We counted the number of 
prevention behaviors that each participant selected. 

Demographics 

The data on the registered samples include age, gender, yearly income, marital status, presence or absence 
of offspring(s), and ownership of residence. We also recorded participants’ past experience of victims of 
earthquakes by themselves or their relatives. 

 

3. Results 
After the exclusion of participants with missing data, we were left with valid responses from 219 Hyogo 

residents, 239 Miyagi residents, and 230 Tokyo residents. Table 1 summarizes the characteristics of the 
participants from each region. There were no significant differences in gender, age, marital status, recognition 
of hazard maps, and number of anxiety issues between the three areas. Conversely, average income of the 
Tokyo residents was significantly higher than the average incomes of residents of both the Hyogo and Miyagi 
prefectures. The proportion of residence ownership was highest in the Hyogo prefecture, followed by the 
Miyagi prefecture, and then Tokyo. Residents of the Hyogo and Miyagi prefectures were significantly more 
likely to have children than Tokyo residents. The expectation of an earthquake was significantly higher in 
Miyagi than in the Hyogo prefecture and Tokyo. The rate of victims of past earthquakes was highest in the 
Miyagi prefecture, followed by the Hyogo prefecture, and then Tokyo. Residents of the Miyagi prefecture were 
more insecure about the quake resistance of their houses than residents of Tokyo (marginally significant). 
Residents of the Miyagi prefecture engaged in the highest mean number of disaster-prevention behaviors, 
followed by those in the Hyogo prefecture, and then Tokyo. The NPS responses of the three regional groups 
are shown in Figure 1. Compared to the Hyogo and Miyagi prefectures, Tokyo had a significantly higher 
proportion of detractors (χ2 (4) = 11.754, p = .019). Thus, the ratings of the NPS of the Tokyo group was lower 
than those of the Hyogo and Miyagi groups. 

We conducted regression analyses to determine the factors that affect NPS ratings of attitudes toward 
earthquake-resistant cities. In the models, we used the raw NPS ratings from each region as the dependent 
variable and sociodemographic characteristics, hazard map recognition, expectations of an earthquake, the 
past experience of victims of earthquakes, the number anxiety issues, insecurity about quake resistance of 
house, and the numbers of disaster-prevention behaviors as the independent variables. Table 2 shows the 
results of our analyses. In the Hyogo group, higher income was associated with higher NPS ratings. 
Additionally, NPS ratings were lower among those who owned their residence. Residents who recognized the 
hazard map gave higher NPS ratings than those who did not. Insecurity about the quake resistance of one’s 
house was related to lower NPS ratings. The number of disaster-prevention behaviors was positively correlated 
with NPS ratings. In the Miyagi group, females gave significantly higher NPS ratings than males. Higher income 
was associated with higher NPS (marginally significant). Insecurity about the quake resistance of one’s house 
was related to lower NPS ratings. The number of disaster- 
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Table 1 Characteristics of the participants in the three areas. 
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Figure 2. Comparison of NPS between the three areas.  

 

Table 2 Results of regression analysis for predicting NPS ratings in the three areas. 

 

prevention behaviors were positively correlated with NPS ratings. In the Tokyo group, male respondents gave 
significantly higher NPS ratings than females. Residents who had higher expectations of an earthquake gave 
higher NPS ratings. A greater number of anxiety issues (marginally significant) and higher insecurity about the 
quake resistance of one’s house were related to lower NPS ratings. The number of disaster-prevention 
behaviors was positively correlated with NPS ratings. 
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4. Discussions 
This study found that the NPS ratings of the Hyogo and Miyagi prefectures, which have both 

experienced a major earthquake in the last 30 years, were higher than those for Tokyo, which has not 
experienced a major earthquake in the last 100 years. Recovery from disaster is not a return to the pre-
disaster state but a translation into “a new normal” through the recovery process (Kimura, 2007;Trumbo et 
al., 2016). Residents in the areas affected by a major earthquake may become more attached to their city 
through their involvement in city reconstruction during the recovery process. In our assessment of the factors 
affecting the NPS ratings, we found that the past experience of victims of earthquakes did not have a direct 
effect on NPS in any of the three areas. Previous studies on the relationships between the experiences of 
disaster victims and disaster risk perceptions or disaster-prevention behaviors have produced inconsistent 
results (Meyer and Kunreuther, 2017). A study of recovery perceptions after the Great East Japan 
Earthquake found the experience of victims of the earthquake to have no effect on recovery perceptions 5 
years after the disaster(Terumoto et al., 2022). However, while the experiences of victims of past disasters 
may not be associated with attitudes toward disaster-prevention cities, the experience of recovery from past 
disasters may be related to an increase in attachment or favorability to the city. In each of the three areas, 
the higher the insecurity about the quake resistance of one’s house, the lower the NPS. Previous studies 
have shown housing conditions to be an important factor in recovery perceptions after a disaster (Terumoto 
et al., 2021;Terumoto et al., 2022). Insecurity about the quake resistance of houses can reduce NPS ratings 
because it reduces the residents’ sense of security in their housing. Furthermore, the more disaster-
prevention behaviors residents took, the higher their NPS ratings. Individuals who engage in disaster-
prevention behaviors appear to develop a psychological commitment (Sherman, 1980) to disaster prevention 
that leads them to support their city’s disaster prevention policies. Ohtomo et al (2017) found that residents’ 
behavior choices regarding disasters are related to their evaluation of the government and local government 
responsible for risk management. 

Significant relationships were found between NPS ratings and gender in the Miyagi and Tokyo groups, 
and between NPS ratings and income in the Hyogo group. Previous studies have shown that demographic 
characteristics contribute to risk perception and attitudes (Ohtomo et al., 2020a;Slovic, 1999). An association 
has been found between family income and perceptions of post-disaster recovery (Terumoto et al., 2022). 
Thus, demographic factors can affect the average NPS ratings regarding disaster-prevention policies among 
residents of a given region. We found differences in the relationships between NPS ratings and demographic 
variables between the three regions. A further detailed study is needed to examine the effects of the 
sociodemographic characteristics of a region’s residents on their attitudes toward disaster-prevention cities. 
We found NPS ratings to be significantly correlated with both the expectation of an earthquake and the 
number of anxiety issues relating to possible earthquakes in Tokyo. A previous study indicated that people 
who have a concrete negative image of a disaster are more likely to engage in mitigation behaviors (Siegrist 
and Gutscher, 2008). Fear of impending earthquakes can increase support for disaster-prevention policies in 
areas with no experience of a major earthquake. Moreover, we found a positive association between hazard 
map recognition and NPS ratings in the Hyogo prefecture. A previous study has identified a weak 
relationship between the recognition of hazard maps and disaster mitigation behavior (Ohtomo et al., 2020b). 
In the present study, recognition of the regional hazard map was only found to affect the NPS ratings of 
residents of the Hyogo prefecture. This may be related to regional differences in disaster-prevention 
education (Sato et al., 2021). Hyogo prefecture has focused on disaster-prevention education for many years 
since the Great Hanshin-Awaji Earthquake in 1995, resulting in popularity of disaster literacy among 
residents. 

This study utilized the NPS marketing brand assessment method to examine the factors that affect 
residents’ support for disaster-prevention city. A resilient society is required to adapt to such unprecedented 
disasters as the Great East Japan Earthquake. To realize such a society, residents’ support for disaster-
prevention policies is important. The NPS assessment in this study reflects residents’ loyalty to their city 
and is expected to provide a new method of evaluating disaster-prevention policies, the value of which can 
be difficult to assess directly. Further studies are needed to develop this method of assessing residents’ 
attitudes toward multi-hazard policies concerned with not only earthquakes but also meteorological 
disasters. 
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5. Conclusion 
This study measured residents’ support for disaster-preventive city-building in three representative cities: 

Hyogo prefecture, Miyagi prefecture, and Tokyo with the NPS assessment. The results indicated insecurity 
about the quake resistance of one’s house and a number of disaster-prevention behaviors were associated 
with the NPS in three cities. Thus, the reassurance activity of daily living may lead to an increase in support 
for disaster-preventive city-building. Moreover, there were differences in factors related to NPS between the 
three cities. Recovery from a past major earthquake, an expectation of a future earthquake, and demographic 
factors differentiated residents’ support for disaster-preventive city-building. Assessment of the characteristics 
of residents and regions is important for the development of disaster-preventive city-building. 

 

6. References 
Cabinet Office. (2010). 2010 White paper on disaster management [Online]. Available: 

https://www.bousai.go.jp/kaigirep/hakusho/h22/index.htm [Accessed 8th, October 2023]. 
Cutter, S. L., Barnes, L., Berry, M., Burton, C., Evans, E., Tate, E. & Webb, J. (2008). A place-based model 

for understanding community resilience to natural disasters. Global Environmental Change, 18(4): 598-
606. 

Cutter, S. L., Burton, C. G. & Emrich, C. T. (2010). Disaster Resilience Indicators for Benchmarking Baseline 
Conditions. Journal of Homeland Security and Emergency Management, 7(1). 

Ikeda, T., Yoshitani, J. & Terakawa, A. (2005). A Future Perspective of Enhancing Coping Capacity to Flood 
Disasters in Japan by Utilizing Flood Hazard Maps. Jornal of Japan Society of Hydrology and Water 
Resources, 18(5): 627-633. 

Kimura, R. (2007). Recovery and reconstruction calendar. Journal of Disaster Research, 2(6): 465-474. 
Kimura, R. (2015). Psychology of disaster and disaster prevention: The front line of disaster-prevention 

education to pass on lessons to the future, Tokyo, Hokuju. 
Kimura, R., Ohtomo, S. & Hirata, N. (2017). A Study on the 2016 Kumamoto Earthquake: Citizen's Evaluation 

of Earthquake Information and Their Evacuation and Sheltering Behaviors. Journal of Disaster Research, 
12(6): 1117-1138. 

Meyer, R. & Kunreuther, H. (2017). The Ostrich Paradox: Why We Underprepare for Disasters, Wharton 
School Press. 

Mochizuki, J. & Komendantova, N. (2017). In Search of Perfect Foresight? Policy Bias, Management of 
Unknowns, and What Has Changed in Science Policy Since the Tohoku Disaster. Risk Analysis, 37(2): 
219-230. 

Ohtomo, S., Kimura, R. & Hirata, N. (2017). The Influences of Residents’ Evacuation Patterns in the 2016 
Kumamoto Earthquake on Public Risk Perceptions and Trust Toward Authorities. Journal of Disaster 
Research, 12(6): 1139-1150. 

Ohtomo, S., Kimura, R. & Hirata, N. (2020a). The 2016 Kumamoto earthquakes’ influence on residents' 
risk perception. 17th World Conference on Earthquake Engineering Conference Proceedings: No.7f-
0004(7pp.). 

Ohtomo, S., Kimura, R., Kawata, Y. & Tamura, K. (2020b). The Determinants of Residents’ Evacuation 
Behavior in the Torrential Rain in Western Japan in 2018: Examination of Survey Data of Victims in 
Okayama Prefecture. Journal of Disaster Research, 15(7): 1011-1024. 

Oishi, S., Kimura, R., Hayashi, H., Tatsuki, S., Tamura, K., Ishii, K. & Tucker, J. (2015). Psychological 
adaptation to the Great Hanshin-Awaji Earthquake of 1995: 16 years later victims still report lower levels 
of subjective well-being. Journal of Research in Personality, 55(84-90. 

Reichheld, F. F. (2003). The one number you need to grow. Harv Bus Rev, 81(12): 46-54, 124. 
Sato, K., Kimura, R. & Ohtomo, S. (2021). Typology of Learning Contents in “Supplementary Textbook for 

Disaster Prevention Education” – What Are Teachers in the Areas Affected by the Great Hanshin-Awaji 
Earthquake in 1995, and the Great East Japan Earthquake in 2011, Striving to Teach Students in Junior 
High School? –. Journal of Disaster Research, 16(4): 794-812. 



WCEE2024  Lastname1 & Lastname2 or Lastname1 et al. 

 
 

9 

Sherman, S. J. (1980). On the self-erasing nature of errors of prediction. Journal of Personality and Social 
Psychology, 39(2): 211-221. 

Siegrist, M. & Gutscher, H. (2006). Flooding Risks: A Comparison of Lay People's Perceptions and Expert's 
Assessments in Switzerland. Risk Analysis, 26(4): 971-979. 

Siegrist, M. & Gutscher, H. (2008). Natural Hazards and Motivation for Mitigation Behavior: People Cannot 
Predict the Affect Evoked by a Severe Flood. Risk Analysis, 28(3): 771-778. 

Slovic, P. (1999). Trust, emotion, sex, politics, and science: Surveying the risk-assessment battlefield. Risk 
Analysis, 19(4): 689-701. 

Terumoto, K., Tsuchiya, Y., Otagiri, R., Nakabayashi, H. & Nakabayashi, I. (2021). Individual disaster recovery: 
A framework in the long-term recovery process after the Great East Japan Earthquake. International 
Journal of Disaster Risk Reduction, 60(102280. 

Terumoto, K., Tsuchiya, Y., Otagiri, R., Nakabayashi, H. & Nakabayashi, I. (2022). Trends and relationships 
in victims’ recovery perceptions: a case study of the recovery process following the Great East Japan 
Earthquake. Natural Hazards, 110(2): 1061-1081. 

The Headquaters for Eathquake Research Prommotion. (2023). Characteristics of seismic activity in the Kanto 
region [Online]. Available: https://www.jishin.go.jp/regional_seismicity/rs_kanto/ [Accessed October,7th 
2023]. 

Tierney, K. & Oliver-Smith, A. (2012). Social Dimensions of Disaster Recovery. International Journal of Mass 
Emergencies & Disasters, 30(2): 123-146. 

Trumbo, C. W., Peek, L., Meyer, M. A., Marlatt, H. L., Gruntfest, E., Mcnoldy, B. D. & Schubert, W. H. (2016). 
A Cognitive-Affective Scale for Hurricane Risk Perception. Risk Analysis, 36(12): 2233-2246. 

Un Office for Disaster Risk Reduction. (2020). The Human Cost of Disasters - An overview of the last 20 years 
2000-2019 [Online]. Available: https://reliefweb.int/report/world/human-cost-disasters-overview-last-20-
years-2000-2019 [Accessed 10th, October 2023]. 

 
 
 


