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ABSTRACT: Immediately after an earthquake event a detailed baseline level of the 
resources in peoples’ homes is relatively unknown, as is the behavioural response to 
resource scarcity. Computer-aided personal interviews were conducted with 172 
householders to examine how many days people believed they were able to shelter in 
place, taking into account not only the water, food and medicine they had stockpiled, but 
also the availability of less obvious sources (such as water in the hot water cylinder or 
food from gardens). Peoples’ perceived willingness to 1) help others, 2) ask for assistance 
from neighbours, 3) commit less socially acceptable acts (such as breaking into an empty 
house to take food and water), and 4) commit unsafe acts (such as drinking unpurified 
water) was also examined, both after a three day period and then a seven day period 
without official aid. The results are discussed with regard to particular post-disaster pro-
social behaviours and how social norms shift as people adapt to survive. 

1 INTRODUCTION 

This research examines the reported stock of resources available at a detailed household level. It also 
examines at what point norms shift in a resource-scarce earthquake scenario, such that previously 
abnormal behaviours (such as stealing) become reasonable survival behaviour, and whether 
communities will naturally pool their resources in order to overcome resource scarcity. 

1.1 Aid provision and preparedness levels in disasters 

The coordination and mobilisation of official aid in the form of food, clean water and medical supplies 
immediately after a natural disaster takes time, so preparedness messages typically recommend people 
have enough supplies stored in their home to last for at least three days. Consequently, the majority of 
research in the area of measuring preparedness for disaster is based on having these recommended 
measures in place. While still having a long way to go to getting everyone prepared, these measures 
appear to have increased preparedness over recent years. For example, a recent survey of Wellington 
households suggested that 68% of respondents considered the preparedness of their household as 
“good” or better, compared to 56% in 2004 (Peter Glen Research, 2010). 

There are two key problems with relying on the three day rule as an indicator of preparedness. First, 
this 72-hour period is based on an estimate of the minimum amount of time it will take for response 
agencies to mobilise and co-ordinate aid other than search and rescue, implying that aid may take 
much longer. For example, in Hurricane Katrina agencies were unable to mobilise a response in the 
first 72 hours (Carafano, Marshall & Hammond, 2007), with supply convoys arriving after 3 days and 
ships providing specialist supplies taking 5 to 7 days to arrive. Second, people may be more prepared 
than they believe when they list out their full stockpile of supplies in and around the home, including 
more “hidden” resources (such as hot water cylinders). 

This research will provide a more detailed insight into how long people can actually shelter in place 
without official help, and how people will cope beyond the three day period without official aid. An 
understanding of the behavioural response to a lack of food, water and medical supplies and how 
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social norms will shift under resource scarce conditions is needed, so that negative behaviours (such as 
looting) can be minimised and resources can be shared appropriately and with minimum distress. 

1.2 Survivor behaviour 

In the coverage of disaster events, the media tend to focus negative public behaviour, such as looting. 
As negative behaviours are sensationalised in the media, there is a perception that such behaviours are 
common-place after disasters, but there is little empirical evidence that crime increases beyond normal 
levels after a disaster, and may even decrease (CDRSS, 2006). It could be argued that the interest in 
this uncommon occurrence is due to a perception that those people who are engage in these acts are 
doing so out of a necessity for survival. As in most disaster events the urgent needs of people are met 
either by their own preparations or emergency relief, committing unlawful acts for survival is rarely 
necessary. However, if this aid was not provided, it is of interest how long it would take before people 
decide it is acceptable to engage in unlawful acts such as stealing in order to survive. Previous disaster 
events such as Hurricanes Katrina and Hugo have suggested that when people cannot get information 
about the arrival of aid and are isolated, looting can become more common, however it is still less 
likely than more prosocial helping behaviours (CDRSS, 2006).  

 

Previous research on group dynamics in disasters has focussed on the behaviour of crowds. Early 
thinking on this subject suggested mass panic was the most likely reaction of crowds, but more recent 
research has suggested that social bonds tend to strengthen rather than dissolve when put under 
pressure (Aguirre, 2005; for further theoretical approaches see Johnson 1987a, 1987b; Sime, 1983). 
These theories explain why family and friends may band together in such a situation, however, they do 
not explain the common finding that strangers can often come together in such a situation and even 
risk their lives for one another. Self-categorisation theory that suggests in a disaster event, people that 
were previously strangers can categorise themselves as part of a wider group (e.g. survivors) and they 
become interchangeable with all like others, and bonds that did not previously exist are developed 
(Turner, 1982, applied to survivor behaviour by Drury, Cocking & Reicher, 2009). 

1.3 Morality and social norm shifts in survival situations 

The fields of sociology and related disciplines suggest that what is considered as unlawful or deviant is 
a creation of society based on social norms, particularly when survival is at stake. One extreme 
example of social norm shift is the case of the F-227 flight that crashed in the Andes in 1972 (Henslin, 
2003). In this case, the survivors of the crash resorted to cannibalism of the dead in order to survive. 
Henslin (2003) argues that while all involved would have considered cannibalism wrong in everyday 
life, in their survival situation, a new set of norms were created that allowed them all to participate to 
some degree. While our current study does not go so far as to examine participants’ likelihood of 
engaging in such an extreme act, cases such as the F-227 survivors do suggest that the circumstances 
in which individuals find themselves (particularly where their survival is at stake) lead to changes in 
the social norms within the group over time. This follows a “Postconventional” schema, where 
emphasising that what is “right” is debateable and determined by changing factors (see Rest, Narvaez, 
Bebeau & Thoma, 1999 for more on moral development theory).  

2 METHOD 

2.1 Participants 

The participants were 172 people with a median age around 40 years that attended an earthquake 
awareness and education event in Wellington. Forty-five percent were male, 44% were female, and 
11% did not answer this question. Almost a third (28%) of participants were from families with 
children, 19% adults living with a partner, 12% in a family of adults only, 11% single adult with other 
adults, 9% people living alone and 3% single adult with children. The remaining 19% lived in other 
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arrangements or did not specify their living arrangement. The majority of participants indicated they 
work full time (55%).  

Most participants (76.6%) lived in the greater Wellington region (N = 128), with about 19.8% from 
other parts of New Zealand (N = 33) and only 3.6% from overseas (N = 6). The participants that were 
from overseas were either staying in hostels/backpackers (N = 2) or hotels/motels (N = 4), and were 
instructed to treat this accommodation as their household living situation, and the other guests staying 
in the accommodation as their neighbours. 

2.2 Materials 

The computer-based personal interviews (CAPI) were made up of 111 items. Participants were seated 
at a desk with a laptop, mouse and headphones. The initial questionnaire items examined perceptions 
of preparedness (adapted from surveys conducted for the Greater Wellington Regional Council by 
Peter Glen Research, 2010, e.g. “I have just had no time to get round to preparing for an emergency”), 
current supplies of food (quantifying both the amount of food stored for emergency and in the 
cupboards1), water (stored and hidden sources around the home), and necessary medicine. Participants 
were also asked questions about their willingness to wait for additional aid, and their expectations 
about how many days it would take for aid to arrive.  

Eighteen semantically anchored items on a 10-point numbered scale (0 = Very Unlikely, 5 = Unsure, 
10 = Very Likely) examined willingness to engage in non-normative behaviour (e.g. taking food and 
water from a supermarket or convenience store without paying), and willingness to ask for help from 
others (e.g. go door-to-door asking for supplies), and share resources with others (e.g. share your 
remaining supplies with neighbours).  These 18 items were repeated across two scenarios: first, within 
the initial three days after the earthquake without official aid, and then 2) seven days after the 
earthquake without official aid. There were also 10 demographic items, examining home location and 
living situation, age, ethnicity, gender, household income, and employment status. 

2.3 Procedure 

People were approached by interviewers at an earthquake awareness event held at a museum in 
Wellington, New Zealand and asked to engage in the survey. Initial questions related to preparedness, 
supplies participants had at home, and expectations regarding aid in an emergency. These items were 
followed by a simulation video of a severe earthquake in a home setting (from Walton, Lamb & 
Dravitzki, 2007) to give an impression of the severity of the earthquake.  

The earthquake video was followed by text explaining the scenario; the earthquake occurred when 
they were at home with all of the other people in their household. The text also explained that no one 
in their home is injured, and outlined the damage to 1) utilities (the power, land phone line, water and 
sewerage are not working), 2) their house (the contents are damaged but the building does not appear 
to have any structural damage and you think it will be safe to stay here), 3) their neighbours’ 
properties (some of the other buildings in your neighbourhood have been badly damaged and look 
unsafe, and 4) the roads (roads appear to be badly damaged, so official aid is likely to be delayed). 
They were also told that early reports suggest the earthquake measured 7.5 on the Richter Scale. 
Participants were then presented with the items on willingness to engage in resource gathering and 
sharing behaviours. 

                                                   
1 To calculate the actual number of days of food people were asked how much of each food type they currently 
had at home (from 20 broad categories). Each food type was assigned an average energy (kJ) value, so that the 
total energy of the available food could be totalled. The daily energy intake of the household was then calculated 
on a per person basis (with people over 7 years requiring 8700kJ per day and people under 7 years old requiring 
5900kJ per day) to derive the number of days of food available. 
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3 RESULTS 

3.1 Preparedness 

Overall, 19% of people reported being well prepared and that they could survive for much more than 
three days following a major earthquake; a further 35% reported being prepared for three days. A 
further 34% were confident they could find what they need leaving only 12% of people that did not 
believe they could find what they need.  

The average number of days of food was 5.8 (standard deviation, SD = 9.1), with days of water being 
slightly higher at 7.2 (SD = 13.1), and necessary medicine (which was required by 25% of people) 
being higher still at 23.0 days (SD = 20.1). The high standard deviations (combined with high 
maximum values) indicated a positive skew, so it was more appropriate to examine the median 
number of days, which was 4 days for food and water, with necessary medicine at 17 days. Table 1 
outlines the proportion of people that have different levels of necessary resource (based on 
recommended daily intakes). 

Table 1. Percentage of people that have enough resources to support their household by number of days; 
the Overall figure indicates the percentage of people that have all required resources. 

Days Food Water 
Necessary 
Medicines Overall 

0 95.6 97.9 97.6 92.7 

1 88.7 83.6 97.6 78.1 

2 73.6 66.4 95.2 54.0 

3 57.9 51.4 92.9 35.0 

4 42.8 40.0 92.9 24.1 

5 30.8 32.9 85.7 14.6 

6 22.6 27.9 85.7 9.5 

7 14.5 21.4 73.8 5.1 

8 12.6 20.0 71.4 5.1 

9 11.9 18.6 71.4 4.4 

10 8.8 13.6 66.7 2.9 

3.2 Waiting for aid 

The expectation was that aid will typically be received just after three days, even if there is damage to 
major roads (see Table 2). Most people perceive they can and will wait for five days before they travel 
to get official aid. Contrary to expectation there was no relationship between the number of days 
people stated that they would wait for aid and the actual number of days of food (r (63) = 0.11, p = 
.40) and water (r (77) = -0.04, p = .75) they had available. 
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Table 2. Descriptive statistics for the perceived number of days people could shelter in place, the expected 
wait for official aid and how long people would wait for official aid 

Item 

Median 
(days) 

Mean 
( days) 

Standard 
Deviation 

(days) 

How many days do you think you could shelter in place with only the 
resources you currently have? 4 5.38 4.54 

Given the size of the earthquake and the fact that there is damage to major 
roads, how many days do you think it would take for official aid to get to 
your neighbourhood? 

3 3.32 2.73 

How many days do you think you would wait before you would travel to get 
official aid? 5 5.05 4.24 

A stepwise linear regression analysis identified four key factors that explained some of the variation 
(r2 = 26%) in why people wait for official aid (see Table 3). The two strongest variables (as shown by 
larger Beta values) revealed that people who perceived they were responsible for their own safety and 
people that stated that their household were very well prepared for an earthquake were also less likely 
to wait for aid to come to them and actively seek it themselves.  

The key motivator for travelling to a welfare station for most people (70.9%) was to get supplies early 
(that is, before they ran out), with only 16.5% of people waiting to get to the welfare station because 
they urgently needed immediate supplies (and a further 12.7% giving other reasons, such as personal 
safety). These results indicate that anxiety around preparedness may increase preparedness, but that it 
may also increase reliance on official support. 

Table 3. Stepwise linear regression of the key variables that influence how long people will wait for aid 
after an earthquake event (N = 61; higher or lower Beta values indicate more influence). 

           95% Confidence Interval for B 
 Days Wait for Aid B SE Beta t Sig. Lower Upper Partial Part 

Expected days until aid 0.38 0.14 0.30 2.68 0.010 0.10 0.67 0.33 0.30 

Household Income 0.71 0.29 0.29 2.46 0.017 0.13 1.28 0.31 0.27 

My house is prepared -1.37 0.50 -0.32 -2.74 0.008 -2.38 -0.37 -0.34 -0.30 

I am responsible  -1.42 0.49 -0.33 -2.92 0.005 -2.39 -0.45 -0.36 -0.32 

(Constant) 10.88 2.28  4.78 0.000 6.32 15.44   

3.3 Resourcefulness 

Table 4 presents the means, standard deviations and the percentage of people that indicated they were 
likely to engage in each behaviour (i.e. those that gave ratings of 5.1 or more on each item) for the 
resourcefulness scale items. The resourcefulness scale increased significantly from the initial post-
earthquake time scenario (within the first three days) to the later time scenario (seven days later), 
when resources were likely to be more scarce. Defending the home was the only item that people 
responded to as likely to do after 3 days (% likely = 72.7), and that did not alter significantly after the 
more extended seven day period. If we make an assumption that a percent likely of more than 50% 
equates with a threshold of common behaviour (e.g. see Granovetter, 1978), then the only items that 
did not become commonplace after seven days were taking non-essential supplies from stores (% 
likely = 30.2) and drinking non-purified water from swimming pools or spas (% likely = 39.5). 
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Table 4. Mean scores on the resourcefulness items (N = 162) and percentage likely to engage in behaviours 

 3 days 7 days   

Resourcefulness item Mean SD 
% 

likely Mean SD 
% 

likely p 

Take food and water from a supermarket or 
dairy (without paying) 3.03 2.89 30.2 5.69 3.32 59.9 *** 

Take helpful medical supplies from a 
pharmacy (without paying) 3.01 2.88 31.4 5.58 3.30 59.3 *** 

Take non-essential equipment from stores 
(without paying) 1.47 2.11 10.5 3.22 3.32 30.2 *** 

Take fruit and vegetables from someone 
else's garden without asking 2.82 2.76 29.7 5.13 3.24 54.7 *** 

Break into an empty house to take food 
and water 2.73 2.86 28.5 5.67 3.10 62.8 *** 

Defend your home from people after your 
food and water 6.54 2.83 72.7 6.91 3.11 71.5  

Go into a badly damaged building to 
search for food/water 3.95 2.90 38.4 5.77 3.07 65.7 *** 

Drink non-purified water from a swimming 
pool or spa pool 2.01 2.35 15.1 3.86 3.07 39.5 *** 

Drink non-purified water from the closest 
natural water source (e.g. local stream, 
river or pond) 

3.53 3.10 34.9 5.04 3.51 54.7 *** 

Overall Resourcefulness Scale 3.23 2.20  5.21 2.20  *** 

Note: The scale of these items ranged from 0 = Very unlikely, 5 = Unsure, to 10 = Very Likely. * p < .05, 
** p < .01, *** p < .001 

3.4 Resource sharing 

Participants suggested that they would be quite likely to offer assistance to others immediately after 
the event, and to a slightly lesser extent after 7 days (although there was no overall significant 
difference on the resource sharing scale; see Table 5). However, people were less likely to ask for help 
than offer help when it came to neighbourhood support (t(171)= -6.69, p<.001). People were more 
likely to ask for help at the later time period than earlier, but were less likely to share resources with 
others (and expect others would be less likely to share with them) at this time. They were also more 
likely to lie about their level of resource over time.  

Participants were more likely to share resources with people they were closer to (friends) than others 
(neighbours), at both 3 days (t(163)=5.28, p<.001) and 7 days (t(157)=5.65, p<.001). Similarly, 
participants were more likely to follow the lead of a trusted neighbour than a stranger in opting to pool 
their resources, at both 3 days (t(163)=5.57, p<.001) and 7 days (t(157)=5.92, p<.001). 
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Table 5. Mean scores on the resource sharing items (N = 158) and percentage likely to engage in 
behaviours 

 3 days 7 days  

Resource sharing item Mean SD 
% 

likely Mean SD 
% 

likely p 

Go door-to-door asking for spare supplies (e.g. 
food, water, equipment and cooking supplies) 
from your neighbours 

4.49 2.95 47.7 6.49 2.86 70.9 *** 

Share your remaining supplies with an elderly 
neighbour 7.20 2.45 83.1 6.84 2.60 74.4  

You offer to pool your remaining supplies 
with the people in your neighbourhood after a 
neighbour you trust suggests it 

6.15 2.71 69.8 6.24 2.77 67.4  

You offer to pool your remaining supplies 
with the people in your neighbourhood after a 
neighbour you don't know suggests it 

5.18 2.70 55.8 5.44 2.93 59.9  

Offer shelter to a family of four whose home 
does not appear safe 7.13 2.54 80.2 6.73 2.89 72.7  

Share your remaining supplies with 
neighbours 6.53 2.37 76.7 5.88 2.86 62.8 ** 

Share your remaining supplies with friends 7.24 2.57 84.3 6.76 2.80 69.2 * 

Lie to a neighbour and say that you have no 
remaining supplies when they ask  2.89 2.40 32.6 4.35 2.96 55.2 *** 

Neighbours would offer to share their supplies 
with you 5.74 2.40 72.1 5.27 2.53 58.7 * 

Overall Resource Sharing Scale 6.30 1.66  6.14 1.96   

Note: Items in Bold are reversed in the overall scale but presented as they appeared in the survey in the table. 
The scale of these items ranged from 0 = Very unlikely, 5 = Unsure, to 10 = Very Likely. * p < .05, ** p < .01, 
*** p < .001 

 

4 DISCUSSION 

4.1 Latent community resourcefulness 

Recommended advice in a natural disaster suggests that people should have enough resources to be 
self-sufficient for a minimum of three days. According to detailed food and water calculators, only 
35% of the community have a stockpile of resources within their household to last for 3 full days, and 
only 5% have resources to last for 7 days or more (based on recommended daily intakes). However, 
while participants in this study did not rate themselves as particularly well prepared for a disaster, 
many were optimistic that they could find what they needed, with most people believing they could 
shelter in place for about four days.  

People who perceive they are prepared and responsible for their own well-being after an earthquake 
are also less likely to wait for aid to come to them and actively seek it themselves. There is also no 
relationship between the actual number of days of food or water people currently have available and 
the number of days that they will wait for aid. In other words, the people that look for aid early are not 
doing so just based on real need but out of some other motivation. Only 17% of people reported 
waiting until they urgently needed aid before travelling to a welfare station, with 71% reporting that 
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the key motivator for travelling to a welfare station is to get aid early, before it ran out. In a large-scale 
event, where supply of official aid is outweighed by demand this poses a major issue, as there is no 
easy means to assess those who need aid most. If the key driver is anxiety over the limited supply of 
official aid then this issue is going to be exacerbated the larger the scale of the disaster.  

4.2 Social acceptability and survival behaviour 

Socially unacceptable acts are a minority within the first three days, except for defending their home 
from others trying to take food and water. While harming others is not necessarily acceptable, people 
are likely to feel legally vindicated in New Zealand (as with many other countries) with the defence of 
their home, as people are justified to use “such force as necessary to prevent forcible breaking and 
entering” (The Crimes Act, 1961). However, participants were significantly more likely to indicate 
they would engage in these acts after 7 days without official aid, particularly those that involve 
gaining necessary resources illegally, or using less desirable sources (e.g. non-purified water from a 
stream).  

Even in this situation there were two items that while the likelihood increases, participants still do not 
rate as likely; taking non-essential equipment from stores (without paying) and drinking non-purified 
water from a swimming pool or spa pool. The former of these is most similar to the stereotypical 
example of looting e.g. people breaking in to stores and stealing televisions. This finding further 
confirms that people will not engage in unlawful acts without a good reason to, but if given reason 
they will do what they feel they need to survive. The results also confirm that people adopt a 
postconventional schema (e.g. Rest, et al., 1999) in their decision making; while some of the acts 
committed are illegal or are at least out of the norm, they are seen as acceptable due to the situation. 
Using this schema, people determine that what is right to do is influenced by the situation they find 
themselves in, and there is a belief that this choice would be reciprocated by others so that the overall 
social norm structure is consistent across the community. 

4.3 Resource sharing 

People expect to band together with their communities in a natural disaster rather than acting selfishly, 
particularly when there are stronger neighbourhood relationships or neighbours known to be 
vulnerable. The finding of members of a community and even strangers banding together in an 
emergency situation is common in the disaster literature, consistent with social categorisation theory 
(Turner, 1982; applied to disasters by Drury et al., 2009). However, this willingness does seem to 
decrease with decreasing resources over time, even to the point that they will lie about their level of 
resource to avoid sharing. The fact participants felt they would have to lie about their level of resource 
indicates that they feel that sharing would be the norm, and so would be worried about not fitting with 
this, while also being concerned about their own safety. However it should be noted that people do 
still suggest they are likely to share, just that this likelihood decreases over time.  

There is an implicit assumption that pooled resources will provide efficiency gains (e.g. everyone 
sharing a communal meal with one cooking source provides efficiency over that limited resource. Yet 
pooling resources for the greater good may be impeded unless there is some leadership within the 
community. People are naturally less inclined to ask for resources until they are low (which is also 
when people are less likely to share), and are less likely to pool resources unless someone from the 
community that they trust is asking them to do so. If pooling resources is beneficial, even if this is just 
a grouping of a few houses, then provision of advice to communities to encourage them to actively 
resource share early after the event should be advocated.  

5 CONCLUSIONS 

Resources: Only 35% of the community have a stockpile of resources within their household to last 
for 3 full days, and only 5% have resources to last for 7 days or more (based on recommended daily 
intakes). However, most people believe they can shelter in place for four days or more, so they may 
expect to ration their limited resources or be able to find alternative resources to cover the shortfall.  
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Social norms: People will take necessary resources to survive, but “looting” of unnecessary items is 
still atypical. After 3 days without official aid 30% of people report that they will attempt to take 
food/water/necessary medicine without paying, which increases to 60% of people after 7 days. 
Resource sharing: People are open to resource sharing, but may need some encouragement early, 
before resources are low. To form resourceful communities, respected leaders within the 
neighbourhood could encourage resource sharing early where there are efficiency gains. Such a 
process would likely also identify resource needs and vulnerable members of the community.  
Preparedness and anxiety: Anxiety around preparedness may increase preparedness, but it may also 
increase reliance on official support, such that those that are prepared are also amongst the first to seek 
official aid, from fear that official aid may run out. Consequently, those that are in greater need of aid 
may miss out after a disaster. 
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