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BUILT BACK BETTER? AN ANALYSIS OF 
PERCEIVED PERFORMANCE OF POST-

DISASTER HOUSING 
Casie Venable1, Amy Javernick-Will2, and Abbie Liel3 

ABSTRACT  
Houses are often significantly damaged during disasters, due in part to poor housing 
design and construction practices. Post-disaster, organizations and governments often 
aim to “build back better”, using safer designs, but little research has been done to 
understand how households perceive the safety of their shelters. This study examines 
household perceptions of post-disaster housing in terms of performance in future 
(hypothetical) typhoons or earthquakes, and factors that influence those perceptions. 
We hypothesize that household perceptions of the risks to their house will influence 
modification and maintenance actions. To investigate housing perceptions, we 
surveyed 41 respondents from a single community who had received housing 
assistance following Typhoon Haiyan in the Philippines. We used correlation and 
regression analysis to analyze perceptions and how they were influenced by gender, 
education, income, prior knowledge, and satisfaction with the house. Results show that 
households perceive worse performance during typhoons than earthquakes, and men, 
on average, perceive worse performance than women. Prior knowledge about 
construction and satisfaction were found to be significantly correlated with perceived 
performance, with greater prior knowledge relating to worse perceived performance, 
and more satisfaction relating to better perceived performance. Future work will 
continue to investigate these relationships and the relationship between perceived 
performance and actions households take to modify or maintain their house. 

KEYWORDS 
 

Disasters, Risk Perceptions, Housing Performance, Household Satisfaction 

INTRODUCTION 
 

The housing sector is vitally important for communities around the world; in addition 
to providing shelter, housing is linked to economic prosperity and social capital 
(Comerio 1997). Housing also represents a significant economic investment – in 
developing communities in particular, the investment required to purchase a new house 
is 5-12 times greater than the annual average income (Barakat 2003). At the same time, 
housing often serves as workplaces and is essential for livelihoods (Ahmed 2011). Thus, 
the loss of a house has significant physical, social, and economic consequences for 
individual households and the community. Yet, the housing sector remains particularly 
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vulnerable to hazards, and generally sustains the most damage in disaster events 
(Ahmed and Charlesworth 2015).   

In the aftermath of disasters that significantly damage and destroy houses, 
organizations, agencies, and governments provide households with assistance to 
rebuild their houses. Acknowledging the impact of design and construction practices 
on housing vulnerability, organizations and governments have recognized the need to 
“build back better”(Clinton 2006) or “build back safer”. To achieve these recovery 
goals, houses have to be designed and constructed in ways that reduce the risk of 
damage and collapse, with future modifications to the structure also completed in a safe 
manner and with necessary maintenance performed on the house. 

We hypothesize that a household’s perception of the future performance of their 
house may be an important factor affecting plans for maintenance and investment in 
the home. Specifically, if a household perceives their house to be unsafe, or expects it 
to be damaged in a future disaster, they might modify the house, which, if not trained 
in safe design and construction principles and rationale for initial design choices, could 
actually worsen the house’s performance in a future disaster, or may lead to the 
household abandoning the safe house. For example, Arlikatti and Andrew (2011) found 
that, after the 2004 Indian Ocean tsunami, households that received improved roofing 
technologies often had worse perceptions of roof performance due to the new roofing 
diverging from traditional building practices. Another study found that households may 
actual abandon safe housing when superficial damage occurs, as they have a different 
understanding of performance than design engineers (Sucuoğlu 2013). In other words, 
perceptions may have a lasting impact on the long-term safety and performance of the 
house, challenging organizations’ goals of “building back better.” Therefore, we ask: 
How do households perceive their house will perform in hypothetical future disasters? 
and What factors influence these perceptions?  
POINT OF DEPARTURE 
 

In this research, we rely on the work of structural engineers to define building 
performance and relate performance in disasters to damage and risk. We also draw from 
the body of literature on risk perceptions to assess how households perceive the 
performance of their house. 

BUILDING PERFORMANCE 
 

Structures in our built environment function for different purposes, and houses, in 
particular, serve various roles for their occupants: as shelters providing security 
(Arlikatti et al. 2015), social centers for family and friends (Barakat 2003), and valuable 
economic assets (Ahmed 2011), amongst others. Building “performance” refers to how 
well a house, or other structure, can withstand disaster events and shocks, ensuring the 
house can fulfill its shelter role and other needs of its users after an event (FEMA 2010). 
FEMA (2010) defines performance as “a building’s condition after a disaster, i.e., it 
signifies a level of damage expected” (pp. 2-1). Although engineers have traditionally 
focused on performance in terms of damage of structural components, the performance-
based engineering framework takes a broader view, recognizing that damage to other 
non-structural building components may be problematic for functionality, even if not 
challenging structural integrity (Moehle and Deierlein 2004). Worse performance is 

350

EPOC 2018 – (Re)Organizing in an Uncertain Climate

Brijuni, Croatia / June 25-27, 2018



linked to greater levels of structural and non-structural damage, and a house’s 
diminished capacity to function as intended or expected by its occupants. 

In previous disasters, especially in developing communities, houses have often 
performed poorly, resulting in considerable damage. Common sources of damage 
during typhoons/hurricanes (i.e., strong wind events), are inadequate connections 
between roofs and supporting structures (Mas et al. 2015), low-quality roofing 
materials, and unreinforced masonry walls that lack the appropriate support (Kijewski-
Correa et al. 2017). Masonry houses lacking proper steel reinforcement and constructed 
with poor quality block were a contributing factor to massive destruction of houses in 
the 2010 Haiti and 2015 Nepal earthquakes (Gautam and Chaulagain 2016; Marshall 
et al. 2011; Mix et al. 2011).  

Our hypothesis that perceptions of risk and performance may influence household 
actions and, hence, performance in future events is supported by recent events in Haiti 
and Chile. In Haiti, households built heavy concrete and masonry houses that often 
lacked appropriate connections between walls and roofs. These houses performed well 
under strong winds, but catastrophically during an earthquake (Mix et al. 2011). Indeed, 
at the time of the 2010 earthquake, the island had recently experienced four hurricanes 
in 2008, but had not experienced a significant earthquake since 1860 (Marshall et al. 
2011). Thus, households prepared for the hazard they perceived, and these perceptions 
led to misguided, and consequently detrimental, construction practices. However, in 
Chile, where households are more aware of the earthquake risk, the 2010 earthquake, 
an event significantly larger in magnitude than the Haiti earthquake, caused only a 
fraction of the damage and loss of life (Nguyen and Corotis 2013). Thus, we turn to the 
body of knowledge on risk perceptions and the factors that influence perceptions to 
assess how households perceive the performance of their house. 

RISK PERCEPTIONS 
 

The body of literature on risk perceptions defines perceived risk as the interpretation 
of a risk based on one’s subjective assessment of both the likelihood of a hazard event 
occurring and the likelihood of a negative outcome as a result of the hazard event 
(Gaillard 2008; Plapp and Werner 2006; Sjoberg et al. 2004; Sullivan-Wiley and Short 
Gianotti 2017). This differs from “real risk,” which refers to the statistical likelihood 
of a negative consequence from a specific event (Sullivan-Wiley and Short Gianotti 
2017; Wachinger and Renn 2010). Real risk can be  estimated from models of physical 
systems that are used to assess the probability of certain negative outcomes (Wachinger 
and Renn 2010). While we are concerned with the real risk of a house performing 
poorly, or experiencing damage, during a typhoon or earthquake, in this exploratory 
study we focus on perceived risk, or a household’s expected level of damage of their 
house during two hazard events (typhoons and earthquakes).   

From the beginning of risk perception research, scholars have studied what factors, 
including individual characteristics, satisfaction, and behaviors influence how 
individuals perceive risk. Here we discuss individual characteristics often found to 
influence risk perceptions. 

Risk Perception and Individual Characteristics 
 

Gender, education, economic capacity, and prior experience are all factors found to 
influence risk perception. The effect of gender on risk perceptions has been 
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documented in numerous studies (e.g., Armaş 2008; Flynn et al. 1994; Siegrist et al. 
2005), with women tending to perceive greater risk than men. This trend has been 
attributed to women having less power and access to resources (Flynn et al. 1994). In 
addition to gender, those with greater economic coping capacity, typically defined in 
terms of income (Sjoberg 2000; Sullivan-Wiley and Short Gianotti 2017; Wachinger 
et al. 2013), perceive lower risk, as they are better able to respond to hazards and their 
negative impacts. Education level has also been shown to influence perceptions (Moen 
and Rundmo 2005; Neil et al. 1994), but with contradictory conclusions as to the 
direction of influence. Related to education level is specific risk-related knowledge. 
Those with more knowledge of the hazard and potential outcomes tend to perceive 
greater risk (Barnett and Breakwell 2001; Kates 1971). More important than prior 
knowledge is prior experience. Numerous studies have found that those with 
experience with a hazard event perceive greater risk for future events (Barnett and 
Breakwell 2001; Wachinger et al. 2013; Wachinger and Renn 2010). Similarly, the 
availability bias, which states that events that come more quickly and frequently to 
someone’s mind increase perceived risk, has been found to be significant (Mileti 1999 
p. 139; Slovic et al. 1981; Wachinger and Renn 2010). 

Risk Perception and Satisfaction 
 

An individual’s satisfaction or attitude towards the object exposed to risk is also 
correlated with their risk perceptions (Doria 2010; Johnson et al. 2008; Stedman 2002) 
Satisfaction occurs when a place or object meets certain needs (Stedman 2002).  In this 
study, we adopt Mohit et al.’s (2010) definition of residential satisfaction as “the feeling 
of contentment when one has or achieves what one needs or desires in a house” (pp. 
19). While satisfaction with one’s house or community has yet to be examined in 
studies of perceived risk from disasters, satisfaction with the objects subject to risk has 
been found to be correlated with perceived risk in studies of drinking water (Doria 2010) 
and customer interactions with service organizations (Johnson et al. 2008), with those 
having greater satisfaction perceiving less risk. 

Risk Perception and Mitigating Behaviors 
 

While early studies of risk perception focused on the factors influencing perceptions, 
recent literature has examined the link between perceived risk and mitigating behaviors. 
We define mitigating behavior as those actions taken before a hazard event to improve 
housing performance, and, thus, aiming to reduce the level of damage experienced 
during a future hazard event (Mileti 1999 pp. 22–23; Siegrist and Gutscher 2008). Early 
work found that there was a strong link between perceived risk from natural hazards 
and mitigation behaviors (Lindell and Hwang 2008; Lindell and Perry 2000; Peacock 
2003) with greater perceived risk motivating more hazard mitigating behavior. 
However, in recent studies, the strength of this relationship has been questioned and 
found to be weaker than previously presumed (e.g., Bubeck et al. 2012; Siegrist and 
Gutscher 2008; Solberg et al. 2010; Wachinger et al. 2013). These studies have 
concluded that while perceived risk is correlated with mitigating behavior, other factors, 
such as an individual's ability to engage in mitigation (Wachinger et al. 2013), 
perceived effectiveness of mitigation on decreasing risk (Bubeck et al. 2012; Paton et 
al. 2008), and one’s belief in their ability to control of an outcome (Solberg et al. 2010) 
are better predictors of mitigation actions. Although the link between perceived risk 
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and mitigation is not as important as previously believed, it is still a contributing factor, 
and, indeed, individuals can only respond to hazards they perceive (Slovic et al. 1981).  

While previous studies have examined perceived risks of hazards, including 
earthquakes (e.g., Armaş 2006), hurricanes (e.g., Peacock et al. 2005), floods (e.g., 
Raaijmakers et al. 2008), and volcanoes (e.g, Gaillard 2008), these studies have focused 
on perceptions in terms of if a disaster will occur (Gaillard 2008) or if and how a 
disaster would affect an individual’s daily life (Armaş 2006; Peacock et al. 2005). We 
found only one study (Peacock et al. 2005) that asked individuals about the likelihood 
of their house being damaged in a disaster, but these responses were aggregated with 
additional responses to create a single risk perception score. The findings in Arlikatti 
and Andrew’s (2011) study of perceptions of recovery hinted at how individuals 
perceived future performance of their new roofs, but did not focus on performance and 
damage. Thus, given the relationship between perceived risk and mitigating behavior, 
there is a need to specifically assess individuals’ risk perceptions as it relates to the 
performance of their house during a natural hazard event - what we refer to as 
“perceived performance” or “perceptions of performance” throughout this paper. 

RESEARCH APPROACH 

RESEARCH CONTEXT  
 

In November 2013, Typhoon Haiyan, known locally as Typhoon Yolanda, struck the 
Central Philippines, damaging or destroying 1.1 million homes (Shelter Cluster 2014). 
In response to this disaster, the government pledged to construct more than 200,000 
houses (NEDA 2017) and international nongovernmental organizations (INGOs) 
provided assistance to over 340,000 households (Global Shelter Cluster 2016). 

For the purpose of this exploratory study, we focus on one community, located on 
the island of Leyte in the Central Philippines, north of Tacloban City (the largest city 
on the island). The studied program was a direct-build core housing program, in which 
the assisting organization was responsible for the housing design, delivering materials 
to the site, and procuring the labor needed for construction. All houses were constructed 
using the same design, which is a single room, approximately 19 square meters in size, 
with an additional 3 square meters attached to the back of the house for a toilet and 
shower. The housing design consists of concrete columns, a masonry skirt wall, 
plywood wall boards, and corrugated galvanized iron roofing sheets. Households were 
selected by the organization to receive assistance using two metrics: 1) household 
vulnerability, (e.g., female-led or elderly households), to ensure that vulnerable 
populations were receiving assistance, and 2) land tenure or ability to purchase land, to 
ensure that the households would not be evicted from the shelters. Shelter assistance 
began in November 2014 (Opdyke 2017). In addition to being at risk from typhoons 
(Build Change 2014), the community is also in an area of high seismic risk, due to 
proximity to the Central Leyte Fault, as evidenced by the July 2017 magnitude 6.5 
earthquake that struck Central Leyte (UN OCHA 2017). 

DATA COLLECTION 
 

The household is the unit of analysis for this study. We conducted survey 
questionnaires in March 2018 with households receiving housing assistance within the 
selected community. 100 households were identified as potential respondents, for they 
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were living within the selected community and received assistance from the identified 
organization. Convenience sampling was used to select respondents (N=41). In 
particular, we identified three clusters of houses within the community, and determined 
the number of houses within each cluster, such that we completed a number of surveys 
in each cluster proportional to the cluster’s percentage of total houses. While the 
surveys were completed by an individual, in this study we take the individuals’ 
responses to represent their households’ responses. The survey questionnaire was 
translated into the local language (Waray-Waray) by three native speakers. Surveys 
were conducted in Waray-Waray in the respondent’s house by one of two trained 
enumerators, and took approximately 30-35 minutes. Prior to this, the survey 
instrument was piloted in 30 households in three different communities to ensure the 
questions were understandable, culturally appropriate, and captured the needed data. 

Survey Questions about Perceived Performance 
 

In this study, we aimed to assess respondents’ perceptions of the performance of their 
house in a hypothetical future disaster event. In the pilot study, we asked respondents 
to predict damage during a specific signal or magnitude event (typhoons are rated on a 
scale from Signal 1 to Signal 5, with Signal 5 storms sustaining the strongest winds; 
earthquakes are classified on a moment magnitude scale with larger magnitude 
earthquakes releasing more energy). We found that respondents struggled to 
conceptualize what a specific signal or magnitude event would mean; thus, in this study, 
we asked them to respond to two hypothetical situations: 1) a typhoon similar to 
Typhoon Yolanda and 2) an earthquake similar to the July 2017 Ormoc earthquake 
occurring near their community. We selected these two scenarios as the majority of the 
population would have experienced Typhoon Yolanda and the Ormoc earthquake, and 
respondents confirmed familiarity with these disaster events. Given the scenarios, 
respondents were asked What would you expect to be the level of damage of your 
foundation? and given four Likert scale response options: 1=no damage, 2=minor 
damage, 3=major damage, and 4=completely destroyed. This question was repeated 
for each scenario for seven housing components (foundation, floor, walls, roof, 
structure supporting the roof, windows and doors, and household contents). 

During the pilot surveys, we identified that respondents had difficulty 
differentiating between minor and major damage. Thus, to assist respondents in 
answering these questions, we provided a visual aid containing example photos of 
minor and major damage for each of the components. The photos used to differentiate 
minor and major damage to the roof are shown below.  
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(a) (Kijewski-Correa et al. 2017)                                    (b)  (Ralston 2017)       

Figure 1: Example photos of (a) minor roof damage and (b) major roof damage 
provided to assist respondents 

Independent Variable Survey Questions 
 

Gender, Education, and Income 
Respondents self-reported socioeconomic data relating to gender, education, and 
income. Levels of education are elementary, high school, and university, and 
respondents were asked to report the highest level they attended. Respondents reported 
their weekly income, and according to the Philippines Statistics Authority, a family of 
five needs a weekly income of P1,582 to cover basic food needs (Perez 2016); the 
poverty level weekly income, based on ability to cover food and non-food needs, is 
P2,220 for a family of five (Perante 2016). 
 

Prior Construction Knowledge 
Households were asked to self-report their prior construction knowledge by replying to 
the statement I had construction knowledge before Typhoon Yolanda using a 4-point 
Likert scale (1=strongly disagree, 2=disagree, 3=agree, 4=strongly agree). 
 

Household Satisfaction 
We selected nine aspects of housing (lighting, air flow, temperature, bathroom facilities, 
kitchen facilities, size, quality, location, and overall satisfaction) identified in previous 
literature as contributing to households’ satisfaction with their house (Canter and Rees 
1982; Mohit et al. 2010; Snarr and Brown 1980). Households were asked to rank their 
satisfaction with each of these nine aspects of their house on a 4-point Likert scale 
(1=very dissatisfied, 2=dissatisfied, 3=satisfied, 4=very satisfied). 

Additional Survey Questions 
 

In addition, the larger survey had three additional objectives, presented in Table 1. In 
future work, these objectives will be connected to responses related to perceptions.  
 

Table 1: Survey objectives, and example questions asked to capture objectives 
Objective Example Questions 

Characterize household participation in the 
(re)construction of their house 

How involved was your household in overseeing 
the construction of your house? 

Assess respondents’ satisfaction with their house 
and community 

To what level are you satisfied or dissatisfied 
with the quality of your house? 

Capture respondents’ level of participation in 
resilience-building activities 

In the last year, how often have you assisted a 
neighbor when they needed help?  
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DATA ANALYSIS 
 

To conduct the analysis, we first normalized and aggregated our dependent variables 
of perceived performance during typhoons and earthquakes and the independent 
variable of household satisfaction. Our dependent variables each consist of seven 
indicators, and the satisfaction predictor consists of nine indicators. In order to calculate 
a single value for each of the three variables, we used the maximum-minimum method 
(Cutter et al. 2016; Tarabusi and Guarini 2013) to normalize a household’s responses 
to those of the other households. In this method, the minimum value and range are 
calculated for each indicator. The minimum value is then subtracted from each 
observation and then divided by the range. After this transformation, the minimum 
possible value is 0 and maximum possible value is 1 for each indicator. We then 
summed the transformed indicator values to calculate a variable score for each 
household. The maximum possible score is 7 for perceived performance during 
typhoons and earthquakes and 9 for household satisfaction. Future work will aggregate 
scores using Tarabusi and Guarini’s (2013) Unbalance-Adjusted Function to capture 
the unbalance between values for a single variable. 

We then analyzed the data using standard statistical software (R). One question of 
interest was whether, on average, households perceive worse performance in either 
typhoons or earthquakes. For each household, we calculated a typhoon score and an 
earthquake score using the maximum-minimum method described above. We then 
created a difference score for each household by subtracting the earthquake score from 
the typhoon score. We performed a simple regression to determine if the difference 
score was significantly different from zero. To assess the influence of the factors 
discussed above on perceived performance during a typhoon and an earthquake, we 
calculated Pearson’s r coefficient to measure the correlation between perceived 
performance and the continuous variables of income, prior knowledge, and satisfaction. 
For the categorical predictors of gender and education, we conducted a one-way 
ANOVA. After identifying the significant individual predictors, we conducted a 
multiple regression to determine the influence of individual predictors while 
controlling for other predictors. A predictor was found to be significant at p<0.05. 

RESULTS 
 

In this section we present our findings of respondents’ perceived performance of their 
house during a hypothetical future typhoon or earthquake. Additionally, we discuss 
how the factors identified from previous literature influence these perceptions, both 
individually and combined. 

HOUSEHOLD CHARACTERISTICS AND SATISFACTION 
In Table 2, we present the characteristics of the respondents. Most of our respondents 
were women, and the majority had a high school education. Nearly all the respondents 
had household incomes that fell below the government-defined poverty level. The 
majority of respondents expressed that they were satisfied with each of the housing 
components. Strong responses of being either very dissatisfied or very satisfied were 
rare. On average across the community, respondents were the least satisfied with the 
lighting and temperature of their house, and most satisfied with the location. 
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Table 2: Demographic characteristics of the survey respondents 
Characteristic N (% of Respondents) 
      Female 32  (78%) 
      Male 9 (22%) 
Highest Education Level   
      Elementary  15  (37%) 
      High School  18  (44%) 
      College  8 (20%) 
Weekly Household Income (PHP)   
      <1000 13 (32%) 
       1000-1500 7 (17%) 
       1500-2000 13 (32%) 
       >2000 8 (20%) 
Prior Construction Knowledge   
      Strongly Disagreed 1 (2%) 
      Disagreed  16 (39%) 
      Agreed 18 (44%) 
      Strongly Agreed 6 (15%) 

OVERALL PERCEIVED PERFORMANCE 
 

For each of the fourteen components (seven components x two hazard events), we 
calculated the community’s average perceived performance, and the results are shown 
in Figure 2. During a typhoon, on average, respondents anticipate their house walls, 
roof, roof structure, and windows & doors to experience somewhere between minor 
and major damage and all other components to experience somewhere between no and 
minor damage. The elements that respondents expect to experience the most damage 
during a typhoon are roofs, roof structures, and windows & doors – elements we would 
expect to have the most damage under high wind loads. During an earthquake, 
respondents expect the foundations, floors, and walls to experience somewhere 
between minor and major damage. Again, this is similar to the damage we would expect 
from the lateral loads applied to a house during an earthquake.  

When we compare perceived performance of specific components during the two 
hazard scenarios, we find that, on average, respondents expect worse performance of 
roofs, roof structures, windows & doors, and household contents during typhoons than 
during earthquakes and worse performance of foundations, floors, and walls during 
earthquakes than during typhoons. While respondents perceive similar performance of 
foundations, walls, and household contents in both typhoons and earthquakes, there is 
a larger difference in perceived performance of floors and windows & doors. 
Respondents, on average, also expect nearly an entire damage state more damage to 
roofs and roof structures during typhoons than during earthquakes 

We also found that, except for a few households, respondents did not expect 
components to be completely destroyed in either a future typhoon or earthquake event. 
Further investigation is needed to determine if this is due to respondents’ confidence in 
the structural integrity of their houses, or because of a tendency to not respond in the 
extreme. 
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Figure 2: Average perceived damage to housing components in a hypothetical future 

typhoons and earthquakes  
 

We were also interested in whether, when considering the performance of all seven 
house elements, households perceive their house to perform differently in typhoons and 
earthquakes. Due to respondents’ recent experiences with typhoons, we expected them 
to expect more damage and perceive worse housing performance due to typhoons. 
However, we found that there was no statistically significant difference in perceived 
performance during typhoons and earthquakes (F(1,40)=1.008, p=0.321). 

FACTORS INFLUENCING OVERALL PERCEIVED PERFORMANCE 
 

We hypothesized that the factors of gender, education, income, prior knowledge, and 
household satisfaction influence a household’s perception of performance. Pearson’s r 
coefficient between perceived performance and income, prior knowledge, and 
satisfaction are shown in Table 3. We found no significant effects (p<0.05) on either 
typhoon or earthquake perceived performance from income.  
 
Table 3: Correlations (Pearson’s r) showing the relationship between perceptions of 
performance during hypothetical typhoons and earthquakes and dependency factors 
(Note: Higher performance scores indicate greater perceived levels of damage. Negative correlations 

indicate that as income, knowledge and satisfaction increase, respondents perceive better 
performance).  

 Perceived Performance 
in a Typhoon 

Perceived Performance 
in an Earthquake 

Income -0.027 -0.146 
Prior Knowledge 0.354* 0.357* 

Household Satisfaction -0.441** -0.284 
*p<0.05, **p<0.01; N=41.  
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We found that there was a significant correlation between self-reported prior 
construction knowledge and perceived performance for both typhoons and earthquakes. 
In both typhoons and earthquakes, the greater a respondent’s prior knowledge, the more 
damage they expected their house to experience (i.e., the worse they perceive their 
house’s performance), supporting the trend previously identified in literature (Barnett 
and Breakwell 2001). 

One’s satisfaction with their house was significantly correlated with perceived 
performance during typhoons and marginally correlated (p=0.072) with perceived 
performance during earthquakes. For both hazard events, the trend was that the more 
satisfied one was with their house, the less damage and better performance they 
expected, in line with findings from previous studies (Doria 2010; Johnson et al. 2008; 
Stedman 2002). 

After conducting a one-way ANOVA for education level and gender, we found no 
significant effect on perceived performance from education level, but did find that 
gender had a significant effect (F(1,39)=8.352, p<0.01) on average perceived damage 
from earthquakes and a marginally significant (F(1,39)=3.411, p=0.072) effect for 
performance during typhoons. In both cases, men perceived greater levels of damage 
than women, predicting nearly an entire damage state higher in an earthquake than 
women. This contradicts prior literature, which found that women often have higher 
risk perceptions due to their work within the home and access to fewer resources 
(Armaş 2008). Assuming that men have more prior construction knowledge than 
women, we examined the correlation between gender and prior knowledge to see if this 
would explain the gap. However, we found no significant relationship between gender 
and prior construction knowledge; thus, further investigation is needed to understand 
the effect of gender on perceived performance during earthquakes. 

We were also surprised to find no other significant effects from factors often 
identified in literature. For income, this is likely due to a lack of variation between 
respondents in this single community. As household vulnerability was a criterion for 
receiving assistance in this community, households were similar in economic status. 
The insignificant relationship between education and perceived performance could be 
explained by the significant relationship between prior construction knowledge and 
perceived performance, as prior literature has identified a stronger relationship between 
hazard-specific knowledge and risk perception (Barnett and Breakwell 2001). In this 
community, knowledge about construction proved to be more important than general 
education / knowledge in terms of how respondents perceived the performance of their 
house. 

RELATIONSHIP BETWEEN GENDER, KNOWLEDGE, SATISFACTION, & PERCEPTIONS 
 

After identifying the significant factors influencing perceived performance, we 
performed a multiple regression with perceived performance in typhoons and 
earthquakes as the dependent variables and gender, prior knowledge, and household 
satisfaction as the independent variables. The results of the multiple regression are 
shown in Tables 4 and 5. 
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Table 4: Regression of gender, prior knowledge, and satisfaction on perceived 
performance during a hypothetical future typhoon 

Variable Coefficient SE d.f. t Sig. 
Gender -1.2 0.7 1 -1.77 0.08 
Prior knowledge  0.3 0.5 1 0.64 0.52 
Satisfaction -0.9 0.4 1 -2.12 0.04 
Constant  9.3 4.3 1 2.17 0.03 

       Note: r2 = 0.27; F(4,37) = 4.584; p<0.01  
 

Table 5: Regression of gender, prior knowledge, and satisfaction on perceived 
performance during a hypothetical future earthquake 

Variable Coefficient SE d.f. t Sig. 
Gender -2.0 0.7 1 -2.73 0.01 
Prior knowledge  0.7 0.5 1 1.35 0.19 
Satisfaction -0.3 0.4 1 -0.78 0.44 
Constant  3.7 4.3 1 0.85 0.40 

       Note: r2 = 0.28; F(4,37) = 4.823; p<0.01 
 
In both models, we see that the trends identified above in the relationships between 
perceived performance and gender, knowledge, and satisfaction remain the same: 
males perceive worse performance than women; greater prior construction knowledge 
corresponds to worse perceived performance; and more satisfaction with the house 
correlates to better perceived performance. We also find that, controlling for any 
differences in gender or prior construction knowledge, household satisfaction is a 
significant predictor of one’s perception of performance during typhoons. In the 
earthquake model, gender is a significant predictor of perceived performance, over and 
above one’s prior knowledge and household satisfaction.  

DISCUSSION 
 

While these are preliminary findings and further study is needed, we begin to 
hypothesize the implications for organizations providing post-disaster housing. 
Although not statistically significant based on our preliminary data, we found that on 
average respondents expected their house to experience less damage during an 
earthquake than during a typhoon. The region has had a greater occurrence of and 
damage from typhoons than earthquakes in recent years, which may contribute to the 
greater perceived risk of typhoons. In their survey responses, some respondents 
indicated they wanted to increase their house’s resistance to typhoons by building 
additional masonry walls – an action that, as shown in Haiti (Mix et al. 2011), could 
have serious negative consequences during an earthquake. In addition, households also 
reported that they are more likely to take actions to mitigate damage from a typhoon 
event, likely because perceived typhoon risk is greater. Thus, we suggest that post-
disaster housing organizations working in areas vulnerable to multiple hazards 
providing training about how houses will perform in all identified hazards. 

We also found that gender differences are important, with women perceiving better 
performance than men. If women are underestimating the risk by overestimating the 
performance of their house, this could lead to a lack of preparedness in a future disaster. 
Although there was not a significant relationship between gender and self-reported 
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prior construction knowledge, previous experience in nearby communities indicates 
that women are generally not as involved in design and construction and, thus, possess 
less knowledge about safe design and construction practices. While many organizations 
already provide specific programs that engage with women during the housing 
reconstruction process, these programs should strive to go beyond construction training 
and provide further training on hazard-resistant design and how to recognize if a 
component within their house has become unsafe. As women traditionally spend more 
time within the house, training that encourages awareness of structural changes to the 
house could increase disaster preparedness and encourage households to take disaster 
mitigating actions. 

Satisfaction is also significantly correlated with lower perceived risk. While 
organizations should strive to encourage household satisfaction, as increased 
satisfaction improves happiness (Mohit et al. 2010)  and community resilience (Cutter 
et al. 2008), they should be aware of this trend. If households that are more satisfied 
with their house underestimate the risk, this could make them more vulnerable to 
disasters. Thus, we again encourage organizations to devise training programs that go 
beyond construction or maintenance skills, but also provide education on hazard-
resistant design, including which housing components are critical for better 
performance and how to protect these components.  

LIMITATIONS 
 

This exploratory study has various limitations, most notably that the data is limited to 
households in a single community receiving housing assistance from the same 
organization. The identified significant and insignificant factors are currently specific 
to this community and cannot be generalized further. Additional factors, such as 
participation during reconstruction, training in safe design and construction, social 
capital, and community resilience will be examined for the role they might play in 
influencing perceptions. 

Furthermore, prior knowledge has been identified, in literature and these results, as 
an important factor in risk perception. However, in this study, assessment of knowledge 
was limited to self-reported prior construction knowledge. To better capture a 
respondent’s knowledge level, additional questions pertaining to knowledge of hazard 
risk and safe design, as well as prior experience in typhoons and earthquakes, may be 
needed. 

Lastly, we found a strong relationship between household satisfaction and 
perceived performance, but as discussed in prior literature (Johnson et al. 2008; Sjoberg 
2000), further work is needed to better characterize the direction of the relationship 
between satisfaction and perceptions: is satisfaction a driver of lower risk perceptions, 
or vice versa?  

CONCLUSIONS AND FUTURE WORK 
 

In the post-disaster context, organizations and governments providing housing 
assistance strive to implement hazard-resistant housing design and construction to 
reduce the damage experienced in any future disaster events. As households are 
responsible for the continued maintenance of and any modifications to these houses, it 
is important to anticipate the actions they might take regarding their house and what 
the implications of those actions might be. The study of risk perceptions is a lens with 
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which to examine households’ perceptions of the performance of their house. In this 
exploratory study, we have expanded risk perception studies to focus specifically on 
how households perceive the level of damage, or performance, of their house in two 
hypothetical future events. We found that in the studied community, households 
expected, on average, minor to major damage to the specified housing components, and 
that expected damage did not differ significantly between typhoons and earthquakes. 
We also found that gender, prior construction knowledge, and household satisfaction 
were significant indicators for differences in perceived performance. 

Future work will build upon this study by surveying households that received 
shelter assistance in an additional eleven communities in Leyte and Eastern Samar in 
the Philippines. With additional survey responses, we will seek to further identify and 
characterize the factors influencing perceptions of performance. Additionally, we will 
assess respondents’ plans to modify their houses or engage in resilience-building 
behavior within their community and then link perceived performance to these planned 
actions to identify how perceptions influence respondent behavior. Lastly, we will 
create nonlinear structural analysis models of the reconstructed houses and conduct 
multi-hazard structural performance assessments to quantify their expected 
performance in future typhoon or earthquake events using performance-based 
engineering methods. With this information, we will be able to compare the results of 
our performance assessment to the households’ perceived performance and provide 
recommendations to disaster response organizations about how to improve post-
disaster housing design and communicate these designs and how to best maintain them 
to households. 
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