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The efficacy of preparing for natural disasters 

Abstract 

Previous research has identified a host of actions individuals take in preparation for pending 

natural disasters.  We do not know, however, how these preparations affect outcomes, including 

property damage, personal injury and evacuation behavior.   In this study we argue that different 

modes/types of preparation produce different outcomes and are associated with different 

predictors. We test our hypotheses with data from a survey conducted with residents of Harris 

County, Texas, after Hurricane Ike in 2008. We find that preparations for hurricanes cluster 

around two distinct dimensions; preventative preparation (e.g., raising the level of residence, 

purchasing insurance) and mitigating preparation (e.g., buying water and food, filling gas tank).  

We tested the relationship between preparation and outcomes by defining preparation as a 

function of risk and other determinants of risk identified in the literature including prior 

hurricane experience, demographics, living closer to the coast, and information seeking.  We find 

that those who prepare are most likely to confront greater risk from approaching hurricanes than 

those who do not prepare. We also find that preventative preparation has a significant and 

negative effect on bad outcomes, specifically in property damage.   Mitigating preparation, 

however, has a significant and negative effect on the likelihood individuals evacuate, especially 

residents of non-evacuation areas.  Our findings have strong implications on how emergency 

planners and local officials should prepare for and communicate with the public before severe 

weather episodes.    
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1. Introduction 

Governments at all levels make significant efforts to inform the public about how to prepare 

for natural disasters.  Before the start of the U.S. hurricane season every year, state and local 

governments along the Atlantic and Gulf coasts flood the public airwaves, social media and other 

paid and free media outlets with admonitions for the public to make preparations for hurricanes 

and severe weather.  Compliance with these directives and recommendations vary but are well 

understood to be a function of risk, perceived and real, prior experiences, and social, situational 

and physical impediments to compliance (Lindell and Perry 2012; Burton, et al 1993).  Though a 

great deal is known about why individuals prepare for natural disasters and their compliance with 

directives from emergency and government officials, less is known about the efficacy of these 

efforts.  In this paper we inquire about the consequences of preparing for hurricanes: 

1. Do those who prepare for hurricanes have better outcomes than those who do not prepare? 

2. Is the efficacy of preparation hazard-specific?  Or are there different types or classes of 

preparation that are more efficacious than other preparation? 

3. Does preparation predict evacuation behavior? 

First, we offer and test an explanation of the relationship between preparation and outcomes 

that defines preparation as function of risk and other determinants of risk identified in the 

literature.  In the absence of this endogeneity assumption for preparedness, those who prepare are 

most likely to confront greater risk from approaching hurricanes than those who do not prepare.  

We argue that adjusting for the endogeneity of preparation should define the relationship 

between preparation and outcomes more accurately. 
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We further maintain that preparations for hurricanes cluster around two distinct dimensions; 

preventative preparation (e.g., raising the height of a residence, purchasing insurance) and 

mitigating preparation (e.g., buying water and food, filling gas tank).  The latter are short term 

responses to the consequences of hurricanes, such as power outage, store closures while 

preventative preparation is intended to minimize the negative consequences associated with 

hurricanes.  We hypothesize that preventative preparation has a significant effect on outcomes, 

specifically property damage, personal injury and lost income.  Mitigating preparation, however, 

should have a significant and negative effect on the likelihood individuals evacuate, especially 

residents of non-evacuation areas.   

The plan of the paper is as follows.  In the section two we review the literature on both the 

incidence of preparation for hurricanes and its effect on household outcomes.  In section three we 

offer several explanations for how and why individuals prepare for hurricanes and how these 

preparations effect outcomes and offer hypotheses for testing. In section four we present a 

research design for testing our hypotheses based on survey data collected from residents of the 

Texas upper gulf coast after Hurricane Ike (September 2008).  We present our findings in section 

five. Finally, we discuss the implications of our findings for how emergency planners might best 

communicate with residents of hurricane prone areas about the proper preparation and response 

to pending severe weather. 

2. Literature review and hypotheses 

Responses to severe weather events like hurricanes have been well researched and a great 

deal is known about who prepares for these events and why.  Lindell and Perry's (2012) 

Protective Action Decision Model (PADM) has been a standard for understanding public 

responses to disasters and a means of evaluating steps to prepare the public for natural 
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emergencies.  Lindell and Perry (2012) identify three critical stages and accompany factors in 

explaining the public's response to severe weather and other natural emergencies including, the 

environmental and social context, psychological process and situational factors.  The authors 

summarize the process succinctly:  

Environmental cues, social cues, and socially transmitted warnings initiate a series of 

predecisional processes that, in turn, elicit core perceptions of the environmental threat, 

alternative protective actions and relevant stakeholders. These perceptions provide the basis 

of protective action decision making, the outcome of which combines with situational 

facilitators and impediments to produce a behavioral response (2011:617). 

When an event occurs for which there is sufficient cues, both in the physical environment 

and shared among occupants of the same geography, it stimulates a psychological process in 

which residents of the affected areas begin to consider appropriate responses to the weather 

event.  The extent to which these 'appropriate' actions are taken is the function of cues, 

psychological responses to the cues, and constraints or facilitators in the environment.   

Environmental cues are measured as information about the severity of the hazards associated 

with the severe weather or natural emergency (e.g. Simpson-Safir).  Some sources of information 

are more credible, comprehensive and frequent than other sources, accounting for their variable 

effect on individual behavior.  Cues are processed by individuals through several psychological 

filters including perceptions of risk from each hazard.  Risk is the consequence of a specific 

hazard (e.g., 90 MPH winds) for a resident or other stakeholder (e.g., emergency personnel) in 

the affected area.  For example, a 90 MPH wind might destroy one person's home while 

rendering only minor roof damage to another home facing the same wind speed.  The clarity and 

credibility of warnings about pending hurricanes is positively related to the incidence of 
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appropriate preparations (Lindell and Perry 2000; Lindell and Prater 2000; Mileti and O’Brien 

1992; Baker 2011; Sattler et al. 2000; Grothmann and Reusswig 2006; Tierney et al 2001).  

Moreover, cues provided by relatives, friends and neighbors similarly lead to a greater likelihood 

of preparation (Mileti 2000).  A number of researchers (Sorenson 2000; Dash and Gladwin 2007; 

Terpsra et al 2008; Perry and Lindell 2008; Lindell and Whitney 2000; Mileti and Darlington 

1997; Mileti and O’Brien 1992; Peacock, 2003; Kim and Kang 2010; Miceli et al. 2008; Kievik 

and Gutteling 2011) have identified a strong and independent effect of perceived risk on the 

likelihood that individuals will comply with official directives to prepare for and respond to 

natural disasters.   

There is mixed evidence that hypothesized constraints and facilitators of preparation have a 

consistent and substantial effect on the incidence with which individuals prepare for hurricanes.  

In general, more educated, wealthier, and older people, females, and Anglos are more likely to 

prepare than less educated, poorer, younger individuals, males, and minorities (Stephens et al 

2009; Tierney et al 2001; Fothergill and Peek 2004; King, 2000; Anderson-Berry 2004; Morrow 

and Enarson 1996; Baker 2011).  Homeowners and those who have lived longer in their current 

residence (Horney et al 2008; Grothmann and Reusswig 2006; Mulilis et al 2000; Marsh and 

Buckle 2001) and those who had prior experiences with hurricanes (Tierney et al 2001; 

Grothmann and Reusswig 2006; Horney et al 2008; Kievik and Gutteling 2011; Siegrist and 

Gutscher (2006)
1
 are also more likely to prepare for hurricanes.  Grothman and Reuswig (2006) 

and Terpstra et al (2011) argue that individuals with higher trust in flood protection infrastructure 

tend to have lower risk perceptions and therefore prepare for the disasters to a lesser degree.  
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3. Types of hurricane preparations and their impact 

This study hypothesizes that two distinct modes of preparation -preventative and mitigating- 

produce different outcomes and are associated with different correlates.  Preventative preparation 

involves activities initiated before an immediate hurricane threat to avoid the damage from future 

hurricane hazards. At the individual level, preventive activities to reduce the impacts of 

hurricane-related hazards include repairing or reinforcing the housing infrastructure, roof, doors, 

windows, installing shutters, elevating the foundation, trimming trees, and purchasing additional 

insurance. Mitigating preparation activities are defined as the response to risk “being realized” 

and usually start when a specific hurricane threat is imminent.  Mitigating preparation aims to 

reduce the negative effects of hurricane hazards occurring and include activities such as buying 

supplies, gasoline for vehicles and a coordinating with family and friends for a disaster plan. 

These proposed dimensions are consistent with Lindell and Whitney's (2000) characterization of 

hazard and emergency adjustments to earthquakes.  Hazard adjustments are defined by Lindell 

and Whitney as the measures taken to protect property and persons at the time of the earthquake 

and emergency adjustments are defined as the measures that support an active response after the 

earthquake has occurred (e.g. buying extra food and water).  

Undifferentiated preparedness is related to three categories of covariates: socio-economic and 

demographic variables, prior experiences (evacuation, damage), and perceived risk (Baker 2011).  

We expect the correlates of our two dimensions of preparation to differ in content and to have 

different effects on outcomes (e.g., property damage) and evacuation behavior.  Mitigating 

preparations are not intended to prevent property damage and personal injury. Rather they are 

intended to avoid and/or minimize the inconveniences and less severe consequences of 

hurricanes including loss of power and water, limited mobility and access to grocery stores and 
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other retail sales outlets.  These inconveniences can be overcome either by preparing for them or 

by moving to an area where power, water and other conditions associated with non-severe 

weather effects are not present.  We expect that individuals who take mitigating preparations for 

hurricanes are significantly less likely to evacuate, especially when these individuals are located 

outside of an evacuation zone.  The importance of this hypothesis is that it identifies a critical 

determinant of shadow evacuations, evacuations from outside of designated evacuation areas that 

congest roadways and potentially imped the evacuation of those most in need of evacuating from 

approaching hurricanes.   We expect mitigating preparatory activities are those actions taken by 

individuals and households outside of high risk evacuation areas, individuals unable to evacuate 

because of a lack of vehicles and resources (i.e., racial and ethnic minorities),
2
 individuals who 

perceive a significant risk that they will lose power, water and access to food, and households 

with children for whom the loss of power, water and mobility can become a serious health issue.  

We further suspect that mitigating preparations are more likely to be taken by renters than 

homeowners. 

Preventative preparation is intended to reduce the likelihood of any severe property damage 

and personal injury.  Buying insurance, a generator, trimming trees, and making repairs and 

renovations to one's residence are means of avoiding losses and injury from flooding, wind 

damage and power outages (e.g., food damage). These actions should be associated with less 

detrimental outcomes from hurricanes and predicted by homeownership, perceived risk, location 

inside an evacuation area and non-minority status.  These actions are not expected to predict 

evacuation as they are not thought to be related to the incidence of convenience. 

The hypotheses introduced above can be summarized as follows:  
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H1: Preparation as it is commonly understood is in fact a combination of at least two distinct 

and explainable activities which can be identified as preventative and mitigating preparation 

activities.  

H2: These two components of preparation are associated with different covariates and 

covariates of different magnitudes: 

  H2a: Mitigating preparations are predicted by minority status, perceived risk, children in 

 the household, location outside of an evacuation, and rental housing. 

 H2b:  Preventative preparations are predicted by homeownership, location inside an 

 evacuation area, non-minority status, and perceived risk. 

H3: Preventative preparation activities predict the likelihood of having bad outcomes from 

hurricanes, including property damage, personal injury and loss of income and wages. 

H4: Mitigating preparation activities predict evacuation behavior while preventative 

preparation does not. 

4. Research design 

 Survey sample and measures 

Our hypotheses are tested with the results of a random-digit dial telephone survey conducted 

in the Houston, Texas area with the residential population following Hurricane Ike in 2008.
3
 

Hurricane Ike was a category 2 hurricane when it made landfall on September 13, 2008 near 

Galveston, Texas, and was accompanied by what can be considered a category 5 equivalent 

storm surge, given the approximately 4.5-6.1 m (15-20 feet) above normal tide levels along the 

Bolivar Peninsula of Texas and in most of the Galveston Bay area (NOAA 2008). The “Ike 

survey” was conducted with 1,424 residents in Harris County. The error for the sample was +/-

2.5% at the 95% confidence level. The response rate for the survey was 24% (i.e., AAPOR 2004 

#3 response rate). Except for a slight underreporting of Hispanics, the sample was representative 
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of the residential population of Harris County, Texas and its major city, Houston.
4
  The number 

of residents both inside and outside the evacuation zone is correctly represented by the survey.
5
 

A description of the demographic characteristics of the survey sample is given in Table 1. 

To assess preparedness for Hurricane Ike, respondents were asked whether their household 

bought gas, batteries, additional food and water, or generators; secured outside their homes; 

trimmed their trees; coordinated plans with family and friends; made any repairs or renovations 

to strengthen their houses for hurricanes; and had flood insurance or homeowners/renter 

insurance. Responses to these questions were coded as 0=No and 1=Yes.  In order to predict the 

effect of the perceived risk on taking mitigating or preventative preparation measures, 

respondents were also asked the following questions: "In your opinion was your residence 

located in an area where there was no risk (coded as “1”), low risk (“2”), some risk (“3”) or high 

risk (“4”) of [storm surge, wind, flooding from rainfall, injury to you or your family, power loss, 

loss of water and sewage service and property damage] from Hurricane Ike?” 

In addition, the survey instrument included questions regarding socio-economic and 

demographic traits (Table 1), length of time in the same residence, social network, living in 

evacuation area, past evacuation, prior damage experienced in hurricanes, sources of 

information, and real damage experienced in Hurricane Ike (e.g., roof, windows, walls, car, 

downed trees, power and water loss, economic damage, or home broken into). Having children 

under 18 years old, ethnicity, home ownership, living in an evacuation area, evacuation 

experience during Rita, and prior damage from hurricane Rita and/or Tropical Storm Allison 

were coded as 0=No and 1=Yes. Gender was coded as 0 for males and 1 for females. The years 

in residence variable was coded in 5 year intervals from less than 5 years to over 20 years. 
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Reliance on local television weather reports about Hurricane Ike was coded on a four-point scale 

from 0=none to 4=great deal.   

5. Data analysis and findings 

 Identification of the dimensions of preparatory activities (H1) 

Multiple correspondence analysis (MCA) is used (Greenacre and Hastie 1987) to identify the 

dimensions of preparation, which are hypothesized as preventative and mitigating (H1).  MCA is 

used to reduce the dimensionality of a dataset by maximizing the correlation or covariance in the 

data. It is analogous to principal components analysis (PCA) as they both aim to calculate a 

linear combination of the variables in the dataset with minimum loss of information (Kohn 

2011). The main difference between MCA and PCA is that PCA is applied to continuous 

variables whereas MCA is appropriate for categorical variables, especially ordered categories. 

The dimensions extracted by MCA are interpreted based on the categories of the variables 

analyzed. The plots of the categories of all variables in a multidimensional space display 

category relationships. Categories that are plotted close to each other are often simultaneously 

expressed in the data set, whereas the ones that are far apart are only rarely observed together. 

In this study, variables representing preparedness measures (i.e., buying gas, batteries, food, 

water, generator, securing outside, trimming trees, having made repairs, having flood insurance) 

were used in MCA to identify their reduced dimensions. All the analyses are conducted using 

STATA’s MCA module (STATA/IC 11.0).  After the identification of reduced dimensions, the 

individual scores of the preparation variables (0=No, 1=Yes) were summed according to the 

results of the MCA to get the composite scores for two preparation dimensions. 

MCA extracted two dimensions from the Hurricane Ike survey data which explain 83.3% of 

the total inertia or amount that quantifies total variance, where the first dimension represents 

80.7% and the second dimension 2.6% (Greenacre and Blasius 2006). The MCA module in 
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STATA reports the contribution of each category (yes or no) to each dimension, which reveals 

that dimension 1 is contributed mostly by the “mitigating preparation activities”, and dimension 

2 by the “preventative preparation activities” (Table 2).  In Figure 1 the four groups of clusters of 

the categories are clearly seen; “yes” and “no” categories are clustered together for mitigating 

and preventative preparedness measures. Variables in the mitigating preparation category are 

discriminated well in dimension 1, whereas variables in the preventative preparation category are 

discriminated in dimension 2. Consistent with the hypothesis H1 the findings from the Hurricane 

Ike survey show that individual measures of preparation from respondents’ answers cluster 

around the ordinal rankings of preparatory activities, specifically mitigating and preventative 

preparation activities.   

 Predictors and outcomes of preparation activities (H2 and H3) 

One of the objectives of this study is to identify the efficacy of preparation activities in 

suppressing property damage, personal injury and in predicting evacuation behavior. Table 3 

reports the estimates for reported outcomes -- personal injury and property damage -- from hurricane Ike.  

The independent regressors are those reported in the literature and listed in Table 2 and include two 

measures of preparation, mitigating and preventative. Both measures of preparation have either an 

insignificant or significant and positive effect on undesired outcomes.  Moreover, this finding holds when 

controlling for a host of other covariates.  These findings would suggest preparation has either no 

appreciable effect on outcomes, or that preparing for hurricanes may actually worsen the incidence of 

personal injury and property damage.  These seemingly non-intuitive findings may be the result of 

endogeneity, that is, the same factors that shape outcomes also determine preparation.  Individuals who 

have a high risk for damage from hurricanes (e.g., reside in evacuation areas, experiencef damage in prior 

hurricanes) are more likely to suffer damage and might be expected to take preparations to avoid these 

outcomes than individuals who are not at risk for hurricane damage and personal injury.  The problem can 
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be solved by using an instrumental variable for preparation in our model of outcomes, that is estimating 

the likelihood of preparing for a hurricane separately from our estimates of outcomes.  To correct for the 

possibility of endogeneity in our estimation of the effect preparation has on outcomes we estimated a two-

stage model of outcomes in which instruments for different types of preparation were estimated separately 

from outcomes.   

Table 2 reports the predictors for each measure of preparation and include indicators reported 

in the literature (Lindell and Hwang 2008).   The values of the mitigating and preventative 

preparation variables were summed to get the composite scores for these two types of 

preparations.  Instrumental variables for mitigating and preventative preparation were obtained 

by regressing preparation scores onto risk perceptions,  living in the designated evacuation area, 

prior evacuation experience, owning a house, length of residence, racial and ethnic minority 

status, having children, and reliance on local television weather reports. The final step in our 

analysis predicts the undesired outcomes as a function of two instrumental preparation variables 

(i.e., predicted values), prior damage experience and the structural vulnerability of the 

respondent's residence.  

Table 4 (columns 2 and 3) presents regression estimates for mitigating and preventative 

preparation and for the two-stage model of outcomes.  Minority status, perceived risk and 

children in the household are all significant determinants of whether individuals take mitigating 

preparations.  Though homeownership is negatively related to taking mitigating preparations, 

indicating that renters are more likely to take steps to mitigate the effects of a hurricane, this 

relationship is not statistically significant (P >.05).   Similarly, location in an evacuation area is 

positively related to the taking mitigating preparations but this effect is not statistically 

significant.  As a surrogate for income and socio-economic status, minority status signals that 

lows status households are more likely to take mitigating preparations, in part because these 
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steps are more likely to be within their financial reach, as opposed to more expensive 

preventative measures (see findings below) for housing they do not own. 

Homeownership, location in an evacuation area, perceived risk and non-minority status are 

significant predictors of whether individuals took preventative preparations before Hurricane Ike 

made landfall.  In part because of their lower socio-economic status and non-home ownership,
6
 

minorities do not have an incentive to purchase hurricane insurance, power generators or make 

extensive renovations to their residences.   As hypothesized, home ownership, perceived risk and 

residence in an area designated for evacuation provide sufficient reason for these individuals to 

make significant preparations to protect their property and person.   Together the correlates of 

mitigating and preventative preparation confirm previous research findings about correlates of 

specific and generic preparations individuals and households take before approaching severe 

weather (Baker 2011). 

Column 1 of Table 4 reports the regression estimates for hurricane outcomes with our two 

instruments for mitigating and preventative preparation.  As expected, our instrument of 

mitigating preparation has a significant and a negative effect on incidence of negative outcomes.  

Damage and injury to property and person is significantly reduced when individuals take steps to 

protect their property and person from negative outcomes.  Conversely, the instrument for 

preventative preparation has a significant and positive effect on the undesired outcomes.  This 

finding is not unexpected.  We are hard pressed to believe that purchasing bottled water, non-

perishable food,  batteries and gasoline will prevent significant property damage or bodily harm.  

Given the weak correlation between the two forms of preparation (r=.059) we suspect that some 

non-trivial portion of the population who are at risk for severe property damage and personal 

injury invest in mitigating preparation at the expense of taking more preventative preparations, 
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resulting in more rather than less property damage and personal injury.   As expected the 

vulnerability of one's residence and damage from prior hurricanes (i.e., Rita in 2005) are both 

positive and significant correlates of undesired outcomes.    

 Predictors of evacuation behavior as an outcome of preparation (H4) 

Who evacuates and why has been studied extensively. The determinants of evacuation 

behavior include: socioeconomic and demographic factors, prior experience; evacuation 

advisories, content, accuracy and source of messages, and actions of others, especially neighbors 

(Perry and Lindell 1997; Sorensen 2000; Mileti and O’Brien 1992; Mileti and Sorensen 1990; 

Stein et al., 2010).  Perceived risk has also been found to be a significant determinant of 

evacuation behavior (Riad and Norris 1998; Slovic 1987; Baker 1991; Dow and Cutter 1998).  

However, the relationship between the preparation and evacuation has not been the subject of 

extensive study.  According to Faupel et al. (1992) and Riad and Norris (1998), “preparedness 

facilitates evacuation by enabling more appropriate response behaviors”.  Horney et al (2010) 

found that individuals who make disaster plans prior to hurricane events are more likely to 

comply with the directives and evacuate. We expect that those who do not evacuate from non-

evacuation areas and therefore comply with emergency directives, are those who take steps to 

prepare to shelter in place, that is, take mitigating preparations.  In order to test the hypothesis 

that mitigating preparation is among the factors that predict evacuation behavior, a logit model of 

evacuation behavior (evacuated =1, did not evacuate=0) was estimated with the two preparation 

measures  and other covariates including perceived risk, coordinating with others, reliance on 

local TV weather reports, the number of neighbors who evacuated, prior evacuation experience 

during Hurricane Rita and living in the designated evacuation area. We have no expectation that our 

model of evacuation is subject to a problem of endogeneity (see Stein et al 2008) and therefore 
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have not used our instruments of preparation in estimating the effect of preparation on the 

decision to evacuate.  Evacuees and non-evacuees can be expected to make preparations to 

mitigate the effects of a hurricane.   

The results of the model reported in Table 5 confirm that mitigating preparations have a 

significant and negative effect on the likelihood of evacuating.  This effect, however, is only 

statistically significant for residents residing outside designated evacuation areas. Those who 

were living outside of designated evacuation areas and took mitigating preparations were 

significantly more likely to shelter in place than evacuate. Those who resided in areas designated 

for evacuation and took mitigating preparations were not significantly more likely to shelter in 

place than those who did not take mitigating preparations.  These findings are substantively 

important because evacuees from non-evacuation areas are the source of  traffic congestion 

during evacuations that can place evacuees from evacuation areas at risk.  As hypothesized,   

preventative preparedness is not significantly related to evacuation behavior.  Besides mitigating 

preparation, other predictors of the evacuation behavior include the number of neighbors who 

evacuated, coordinating plans with family and friends, past evacuation experience, living in an 

evacuation zone, and perceived risk.   

The effect of preparation on evacuation behavior is conditioned by location inside or outside 

of a designated evacuation zone and the nature of the preparation.  Only mitigating preparations 

outside of an evacuation zone have a significant and negative effect on the probability that a 

person will evacuate before a hurricane.   

6. Discussion and Conclusion 

The verification of two distinct ways and reasons individuals prepare for hurricanes has 

significant implications for how emergency planners prepare the public for these events.  The 
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evidence points to a strong and independent relationship between specific types of preparation 

and specific outcomes.  Moreover, the bifurcation of preparing for hurricanes suggests there are 

different desired outcomes for individuals who pursue different paths to preparing for 

approaching bad weather.  Our two-stage model of the effect of preparation on outcomes points 

to two distinct outcomes residents and emergency planners seek to achieve.  At the individual 

level persons want to avoid personal injury, property damage and the inconvenience associated 

with the loss of power, water, and mobility.  The steps to prepare for each outcome are 

distinctive and related but only weakly (r=.059).  Buying bottle water and non-perishable food 

will not prevent flooding, personal injury or property damage.  Similarly, renovations to one 

residence, flood insurance and trimming trees are not likely to reduce the inconvenience of being 

without power, water and access to stores and work.   For emergency planners the goal is to 

avoid unnecessary evacuations that congest roadways, impeding those most at risk from 

evacuating and imposing significant costs on those caught in the gridlock that ensues from 

excessive shadow evacuations.   

Our findings show that both desired outcomes can be achieved when emergency planners 

properly target their efforts to inform the public about how to prepare for natural disasters. 

Individuals are significantly less likely to evacuate when they take steps to mitigate the 

inconveniences associated with the loss of power, water, mobility and other inconveniences 

brought on by severe weather.  This is particularly true for individuals who reside in non-

evacuation areas, and face less dangerous and damaging risk from approaching storms.  Properly 

prepared to endure days (even weeks) of inconvenience, residents of non-evacuation are less 

likely to make unnecessary or ill-timed evacuations that congest roadways and potentially 

impede the evacuation of those facing greater risk from approaching severe weather.  Similarly, 
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individuals who face greater risks to person and property and take preventative preparations are 

significantly less likely to experience costly damage and personal harm from approaching 

storms.   These findings suggest that getting the right message about how to prepare to the 

appropriate population is critical in obtaining the desired outcome, both for the individual and 

community.   

Our initial finding that the relationship between preparation and outcomes is not intuitively 

negative raises important consequences for how emergency planners communicate to the public 

about how to prepare for approaching severe weather.  Adjusting for the endogeneity of 

preparation variable that is associated with perceived risk, home ownership, ethnicity, and living 

in a high risk evacuation zone, produces an unambiguous and desired negative relationship 

between preparation and outcomes. This finding, however, is not just the product of statistical 

forensics; it is very much the product of how emergency planners communicate to the public and 

how the public responds to this information.  Recall that preventative preparation has a positive, 

and statistically significant effect on outcomes.  Individuals at risk for severe damage and bodily 

harm who invest heavily in mitigating preparation i.e., buying bottled water, non-perishable 

food, etc. may suffer more harm and damage than would have been the case had they taken less 

mitigating and more preventative measures.   Hurricanes and weather emergencies pose different 

challenges for different people.  The proper response to these different challenges varies and 

requires different information and resources.   Our findings suggest that when individuals take 

the appropriate steps for approaching severe weather they and the community have good 

outcomes.   
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Table 1. Descriptive statistics for the sample demographics 

Age Percent Frequency 
 

Education Percent Frequency 

18-34 21.3 
 

Less than high school 3.7 

35-44 16.6 
 
High school graduate 51.0 

45-65 23.6 
 
College graduate 33.8 

55-64 19.9 
 
Post graduate 10.9 

over 65 18.6 
 

N=1,426 
 

N=1,386 
    

   
Homeowner 

 
Gender 

  
Own 73.6 

Female 52.5 
 
Rent 26.4 

Male 47.5 
 

N=1,484 
 

N=1,501 
    

   
Marital Status 

 
Ethnicity 

  
Married 59 

Anglo 48.4 
 
Not married 41 

African American 29.6 
 

N=1,357 
 

Hispanic 15.1 
   

Asian American 3.2 
 

Income 
 

Other  3.6 
 
under $25,000 19.8 

N=1,471 
  

$25,001 to $50,000 26.8 

   
$50,001 to $80,000 23.2 

Children 
  

more than $80,001 30.2 

No kids under 18 63.4 
 

N=994 
 

Have kids under 18 36.6 
   

N=1,475 
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Table 2. The list of variables used in the two-stage regression model. 

 

Endogenous Variables 

Mitigating Preparation (filling gas tank, buying water, food, batteries, securing outside) 

Preventative Preparation (flood insurance, trimming trees, buying generator, repairs and 

renovations) 

Outcomes (total severity level of experienced wall, window, roof, car, flood, tree damage 

after Ike)  

Evacuated 

Exogenous Variables 

Socio-economic and demographic 

Having children 

Years in residence 

Own home 

Minority (i.e., non-Anglo) 

Prior Experience  

Prior damage experience (during Hurricane Rita or Tropical Storm Allison) 

Prior evacuation experience during hurricane Rita 

Risk Area and Risk Perceptions 

Living in a designated evacuation area 

Perceived Risk (total risk severity for wind, flood, storm surge, loss of power and 

utilities, personal injury, and property damage) 

 Others 

Coordinated with others 

Reliance on local TV weather reports 

Neighbors evacuated for Hurricane Rita 

Structural Vulnerability (shutters, roof type, garage type, siding, 

eaves, number of stories, nearby trees, foundation type) 
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Table 3: Regression estimates of hurricane outcomes 

 (1) (2) 

VARIABLES Outcome Outcome 

   

Preventative preparation 0.263* 0.270* 

 (0.141) (0.144) 

Mitigating preparation 0.138 0.504*** 

 (0.174) (0.187) 

Vulnerability  0.518*** 

  (0.149) 

Evacuation area  0.536 

  (0.416) 

Perceived risk  0.429*** 

  (0.040) 

Kids  0.256 

  (0.364) 

Length of residence  0.293** 

  (0.116) 

Homeowner  -2.423*** 

  (0.464) 

Minority  2.606*** 

  (0.360) 

Evacuated for Rita  0.277 

  (0.352) 

Prior damage  2.192*** 

  (0.418) 

Relied on TV weather  -0.216** 

  (0.098) 

Constant 8.940*** -2.802* 

 (0.602) (1.655) 

   

Observations 1,410 1,183 

R-squared 0.003 0.214 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 4: Two-stage regression estimates of outcomes 

 

 (1) (2) (3) 

VARIABLES Hurricane 

Outcome 

Mitigating 

Preparation 

Preventative 

Preparation 

    

Homeowner  -0.126 0.778*** 

  (0.118) (0.066) 

Evacuation area  0.013 0.196*** 

  (0.108) (0.064) 

Minority  0.424*** -0.222*** 

  (0.094) (0.056) 

Perceived risk  0.111*** 0.012** 

  (0.011) (0.006) 

Length of residence  0.014 0.015 

  (0.030) (0.018) 

Relied on TV weather  -0.002 -0.002 

  (0.025) (0.015) 

Children in the household  0.213** 0.054 

  (0.094) (0.056) 

Evacuated for Rita  0.134 0.028 

  (0.090) (0.054) 

Preventative prep -1.226***   

 (0.421)   

Mitigating Prep. 3.550***   

 (0.348)   

Vulnerability 0.569***   

 (0.131)   

Prior damage 2.212***   

 (0.386)   

Constant -9.166*** 2.196*** 0.224 

 (1.891) (0.254) (0.141) 

    

Observations 1,183 1,183 1,183 

R-squared 0.105 0.072 0.177 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 5: Logit regression estimates of evacuation 

 Whole Inside Outside 

VARIABLES Sample Evac Area Evac Area 

    

Preventative prep. -0.082 -0.092 -0.088 

 (0.082) (0.145) (0.102) 

Mitigating prep -0.173*** -0.035 -0.219*** 

 (0.049) (0.096) (0.058) 

Perceived risk 0.110*** 0.145*** 0.093*** 

 (0.019) (0.034) (0.023) 

Coordinated w/others 0.484** 0.043 0.630*** 

 (0.191) (0.382) (0.227) 

Relied on TV weather 0.028 -0.008 0.049 

 (0.048) (0.090) (0.059) 

Neighbors evacuated 1.080*** 1.176*** 1.051*** 

 (0.109) (0.194) (0.134) 

Evacuated for Rita 0.803*** 0.917*** 0.784*** 

 (0.167) (0.333) (0.196) 

Evacuation area 0.321* - - 

 (0.185)   

Constant -4.249*** -4.801*** -3.934*** 

 (0.427) (0.813) (0.517) 

    

Observations 1,213 293 920 

Pseudo R-squared .236 .265 .170 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Figure 1. Joint plot of variable categories for two dimensions extracted by the MCA for the 

Hurricane Ike survey.  
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Endnotes 

                                                           
1
 See Rincon et al (2001) for the exception to this finding. 

2
 Household income is a more appropriate measure of the resources needed to evacuate and 

mitigate the consequences of a hurricane.  Unfortunately the nonresponse rate on the household 

income question is significantly high (23%) requiring we use a surrogate for income.  

Homeownership and racial/ethnic minority status are identified in the literature as both correlates 

and surrogates of household income (APA 2012).  For respondents to the Hurricane Ike survey 

the correlation between minority status (i.e., Non-Anglo) and household income is -.40 (P<.01). 

3
 Survey questionnaire data are available from the corresponding author for those wishing to 

replicate the study. 

4
 Since respondents were not asked separate questions about their ethnic and racial identity, it is 

possible that some Hispanics chose “White” for their racial identification rather than Hispanic.  

As a consequence it is not likely that Hispanics are under-represented in the survey, but rather 

they are under reported. Henk et al (2007) make the same assessment of their reported sample of 

Hispanic respondents. 

5
 23% (survey sample) versus 22% (US Census 2000) of the population lived inside of a 

designated evacuation zone for Hurricane Ike. 

6
  Minorities are also significantly less likely to be property owners (F=106, P <.00). 


