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Abstract 

 

This dissertation investigates the seismic risk recognition and intention for 

safety measures of residents in Dhaka, Bangladesh with an objective to reduce 

their vulnerability to earthquakes. Dhaka is one of the fastest growing megacities 

in Asia. The urbanization is very rapid and the city is expanding in a quick 

manner. There is an increasing trend in urban population in the city. It is not for 

a lot of earning opportunity, but for the raising poverty of the country. To meet 

the shelter of the growing population of the city, buildings are constructed fast 

and in an unregulated manner. There is a building construction code, which 

supposes to be strictly followed by the residents. But residents are mostly 

ignoring the safety guidelines specified in the building construction code. That’s 

why constructed buildings are mostly vulnerable to seismic events. It has become 

evident when in the recent past several buildings were tilted in the city without 

any earthquake. This requires checking the seismic risk recognition of the 

residents and subsequently their intention for adopting residential safety 

measures. This dissertation has initiated a complete study from the assessment of 

urban vulnerability of the city to the implementation including policy 

recommendation. The scenario is not only common in Bangladesh, but also in any 

other developing countries in the world especially in Southeast Asia.  

 

The dissertation is divided into eight broad sections including an 

introduction and a conclusion. The first chapter is the introduction of the study. 

The second chapter discusses the comparative urban vulnerability of Dhaka city. 

The third chapter includes the research methodology applied in the whole study. 

The fourth chapter analyzes the seismic risk recognition of the residents of 

Dhaka. The fifth chapter discusses the outline to improve intention for safety 

measures of the residents. The sixth chapter initiates a structural analysis of 

residents’ intention for adopting residential safety measures. The seventh 

chapter discusses the intended urban safety improvement for Dhaka. The eighth 

chapter summarizes the dissertation and concludes the discussion. A few more 

detail abstract of each chapter is given below with their chapter number and title.        

 

Chapter-1: INTRODUCTION. The introduction chapter gives the 

background of the study with a logical discussion on the present urbanization 

trend of the city of Dhaka and its probable consequences in an upcoming 
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earthquake. It includes a basic previous research review and shows that no 

previous research covered the subject matter of the present research. It explains 

the purpose of the present research by each chapter and explains that those are 

acquirable for the urban safety improvement of the city. The chapter shows the 

new and originality of the present research and explained that the investigation of 

the subject matter and application of methodology are new and original in the 

research. It includes the chapter outline in a flow chart and shows the logical 

linkages of chapters.   

 

Chapter-2: COMPARATIVE URBAN VULNERABILITY OF DHAKA CITY. 

This chapter deals with vulnerability assessment of Dhaka city. The objective is to 

identify the urban vulnerability of Dhaka city by means of a comparative analysis 

between Dhaka and Tokyo. Dhaka and Tokyo are two important megacities in 

Asia characterized by large population, high density, rapid urbanization, and 

increasing risk of big disasters like earthquakes. Both are vulnerable to 

earthquake and had big earthquakes in the past which has come to the time of 

recurrence. But in terms of mitigation there is a big difference between the two 

megacities. The possibility of recurrence of big earthquakes in Tokyo like Tokyo 

Inland earthquake is 70% in 30 years’ time. Learning from the big loss of the great 

Kanto earthquake of 1923, Tokyo is promoting ‘safe city’ by improving the urban 

infrastructure such as reconstruction of vulnerable houses, road networks and 

evacuation places. On the contrary, the rapid urbanization process of Dhaka did 

not concentrate much on to the risk of earthquake. The primary reason is that, 

after the Great Indian Earthquake of 1897, there was no big earthquake occurred 

in and around Dhaka. As per the shaking intensity data, the future earthquake 

estimation says that the same scale of earthquake may recur in the same area. 

This necessitates high level of earthquake knowledge of the residents and 

earthquake resistant infrastructure, urban planning, evacuation places, road 

networks to mitigate earthquake loss. But this type of practice is absent to a great 

extent, which makes the people’s lives at risk in consideration of any upcoming 

earthquake. Based on the circumstance and using the visual and data 

comparison, and some other specific criteria, it is found that Dhaka’s urban 

vulnerability is higher than that of Tokyo. The chapter concludes that Dhaka can 

follow Tokyo’s practice in order to reduce own urban vulnerability. But at the 

same time, Dhaka’s growing population, urbanization and building construction 

indicates a necessity to investigate residents’ thought on vulnerability of the city.   
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Chapter-3: RESEARCH METHODS: FIELD SURVEY. This chapter deals 

with the applied research methods in detail. Based on the primary findings of 

Dhaka’s urban vulnerability, the study tend to adopt appropriate research 

methods and the considerations are described in this chapter. Mainly field survey 

method was applied and to achieve the objective, a questionnaire survey was 

conducted among 720 resident of the city, and this became the major source of 

data for this dissertation. With Dhaka’s 90 administrative ward’s characteristics 

dada, a clustering analysis was done by STATA program. By this, wards were 

divided into three categories: most vulnerable, moderate vulnerable, and less 

vulnerable. Selecting six wards from every cluster, total 18 wards were selected for 

the field survey. The developed questionnaire had three parts: basic information of 

the respondents, knowledge on risk recognition, and intention for safety measures. 

Each part had several questions with their information points. Data obtained 

through the field survey was gathered in a systematic way and was posted in 

Microsoft Excel program. The error free and cleaned data was analyzed in 

statistically in SPSS 19.0 program. For a better output and visibility, some figures 

were reproduced in Microsoft Excel 2010. The survey also included visual 

observation of building and photograph taking of each surveyed buildings. Based 

on the findings of the field survey, some important results indicated the necessity 

of getting more information on the Bangladesh National Building Code (BNBC), 

and adopting desired safety measures by the residents. Several interviews were 

conducted on these issues at the end of the field survey. Thus the research 

necessity was fulfilled. The chapter concluded with the basic information about 

the respondents and their residences.  

 

Chapter-4: SEISMIC RISK RECOGNITION OF RESIDENTS IN DHAKA. 

This chapter brings out the main outcomes obtained through the field survey. It 

repeated that Dhaka is vulnerable to earthquakes. Experts suspect that if a large 

earthquake happens in Dhaka, there will be a major human tragedy due to the 

structural failure of many buildings. But buildings are constructed in an 

unregulated manner and without following proper construction methods. An 

analysis is conducted to check seismic risk recognition of the residents of Dhaka 

and explore their intention for residential safety measures. Results show that (i) 

91.9% respondents recognize occurrence of a large earthquake in Dhaka in very 

near future, and (ii) 36.7% respondents suspicious about complete destruction of 

their buildings in that earthquake. The study detected a gap between the 
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knowledge and implementation of the building construction code. Some interviews 

were conducted on this issue and it finds that resident’s knowledge on building 

code is essential in order to reduce the level of structural vulnerability of 

residential buildings. This chapter’s particular outcome recommends increasing 

earthquake and building code related awareness and preparedness activities 

among the resident of Dhaka city. Finally, the chapter shows that retrofitting is 

the solely desired residential measures for the city.   

 

Chapter-5: IMPROVING INTENTION FOR SAFETY MEASURES OF 

RESIDENTS IN DHAKA. Based on the outcomes of the previous chapter, this 

chapter analyzes the technique to improve the attained intention for safety 

measures of residents in Dhaka. It is evident that Bangladesh faces a potential 

threat from seismic events. It repeats expert’s suspicion that a major earthquake 

may cause a huge human tragedy due to the structural failure of many buildings 

which were constructed in an unregulated manner for a long time without 

following proper construction design and methods based on the Bangladesh 

National Building Code (BNBC). In order to check residents’ intention for 

instituting safety measures, some relevant analysis was conducted in this chapter. 

The result indicates that residents recognized the potential for highest damage to 

old buildings and lowest damage to new buildings. They accepted this damage 

assessment and recognized the potential risk associated with their own buildings.  

Recognition of the BNBC is more common among residents who know their 

building’s age than among those who do not know. The analysis also assesses 

recognized risk and accepted risk. Indications are that the first group of 

respondents may consider adopting some safety measures since their motivation 

is higher. For the second group, some policy activity would be required since their 

potential to reduce risk is lower. Finally, residents expressed their intention to 

familiarize themselves with safety measures and indicated their willingness to pay 

for them. Most of the residents showed interest in retrofitting, but many were not 

interested in paying for it. However, when respondents were informed of Dhaka’s 

potential for earthquakes, structural vulnerability, and probable cost for safety 

improvement, their willingness to pay increased dramatically. This chapter 

provides a fundamental strategy to utilize gathered knowledge for urban risk 

recognition and to improve residents’ intention to adopt safety measures, which 

would enable comparative studies among different types of urban risk planning 

throughout disaster prone cities in the world. 



v 

 

Chapter-6: STRUCTURAL ANALYSIS OF RESIDENTS’ INTENTION FOR 

ADOPTING RESIDENTIAL SAFETY MEASURES. Following the previous two 

chapter’s outcomes, this chapter draws a structural path analysis of residents’ 

intention for adopting residential safety measures. Several variables and factors 

are identified by the applied statistical technique in this chapter, which can be 

applied to improve resident’s intention status. The study procedure followed 

relevant literature review for the basic concept building. Then it was associated 

with questionnaire survey data. From several obtained variables, this analysis 

adopted only statistically significant variables. A factor relation is drawn and it 

provided a structural analysis of residents’ intention for safety measures. The 

study found that intention for safety measures is a secondary order construct 

resulting from several primary constructs. Structural model indicated several high 

loading of variables with factors and which improvement may improve the urban 

safety situation of the city as well. 

 

Chapter-7: INTENDED URBAN SAFETY IMPROVEMENT FOR DHAKA 

CITY. This chapter provided the outcome implementation strategy for the urban 

safety improvement of Dhaka city. The residents of Dhaka acted positively and 

expressed their desire to safety measures to improve their residential buildings. 

Dealing with the impacting factors, as obtained in the previous chapters, this 

chapter provides some fundamental strategy to utilize gathered knowledge for 

urban safety improvement linking the associated variables. It brings specific 

recommendations for the local government to improve and ensure urban safety. 

This chapter made a review of government stand for urban safety improvement 

and updated government model. A final urban safety improvement model was 

developed and proposed in the chapter. This chapter attempts to propose broad 

strategies for improving disaster management policies and practices in 

Bangladesh, especially in Dhaka city. Based on broad and extended literature 

review and interview with experts, this study found that the following essential 

improvement may intensify urban risk and vulnerability situation: (i) delegating 

roles and responsibilities to local government, (ii) reinforcing institutional linkages 

between disaster management and city planning, (iii) developing citizen based 

post-earthquake rebuilding policies and practices. The study emphasized on 

residents’ involvement in local planning and development regarding seismic risk 

mitigation activities. This chapter concludes with proposing three motivational 

brochures for three actors of the city: building owners, tenants, and structural 
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engineers. Their acceptability and circulation may assist the initiative of urban 

safety improvement of the city.   

 

Chapter-8: CONCLUSION. This is the last chapter of the dissertation that 

brings the conclusion of the whole study. It sums up with a brief review of each 

chapter’s findings. Recommendation for further research was also suggested at 

the same vein.  
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Glossary  

 
Used Terms Implied Meaning in the Dissertation   

AMOS a statistical software developed by IBM corporation to apply for 
analyze realistic and complex relationship of issues  

Antecedent root, main, source, cause or an event 
AR acceptable risk  
BNBC Bangladesh National Building Code  
CFA Confirmatory Factor Analysis  
Consciousness awareness, knowing something clearly  
Construct concept or conception, create by organizing and linking ideas, 

arguments, or concepts 
EFA Explanatory Factor Analysis  
Factor component, an abstract or unseen part of something that 

contributes causally to a result 
Hazard run a risk, a source of danger, an unknown and unpredictable 

phenomenon that causes an event to result one way rather than 
another 

Hypothesis  proposed explanation for an issue 
Intention aim, an act of intending something to do 
ISM intention for safety measures  
Mahalla a small neighborhood, comprising residents mostly who know each 

other 
Megacity  a large and densely populated urban area 
Mean statistically mean means the average  
Measures steps, any maneuver made as part of progress toward a goal  
OR objective risk, it is the difference between actual and expected loss 
Perception sensing, becoming aware of something via the senses, or a way of 

conceiving something 
RA right answer 
RAJUK Rajdhani Unnauyan Kartipakkha (Capital Development Authority) 
RE recognition of emergency  
Recognition acknowledgement, consciousness, to understand something clearly 

and distinctly  
Reduction decrease, the act of decreasing or reducing something 
Resistance resistor, any mechanical force that tends to resist, slow or oppose 

some motion or force 
Retrofitting installing or fitting something to an existing building to accept 

sudden and unusual external force  
Risk  danger, probability to become a victim of a danger situation, or a 

source of danger that has possibility of making loss or misfortune  
RR recognition of risk  
Safety  protective, a safe state where adverse effects will not be caused by 

some agent under defined conditions  
SOD Standing Orders on Disaster 
SPSS statistical software developed by IBM corporation   
UA underestimated answer  
Variables a quantity that can assume any values  
Vulnerability exposure, the condition to be vulnerable or affected  
Ward  small administrative unit in Dhaka headed by a Counselor of the 

City Corporation 
WTP willingness to pay  
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CHAPTER-1 

INTRODUCTION  

1.1 INTRODUCTION  

 

 Dhaka, the capital of Bangladesh with an area of 1500 sq. km. and a 

population of 10.9 million is recognized as a megacity in Asia with a high 

population and density. The city is prone to natural disasters, which pose threat 

to urbanization. In the past, earthquake hit this city and caused severe damages. 

For example, the Great Indian earthquake of magnitude 8.7 affected Dhaka in 

1897 and caused extensive damage to masonry structures (Al-Hussaini, 2003). 

Recently Bilham and England (2001) reported that this earthquake would recur 

and affect Dhaka at any time. Another big event, the Bengal earthquake of 

magnitude 7.0 generated near Dhaka and caused much destruction in 1885. This 

earthquake with its possible epicenter near Dhaka is of great concern for the 

megacity itself. The earthquake damage and consequent casualty risk of Dhaka is 

very high for its high population and large percentage of unplanned buildings and 

structures. The earthquake risk index (EDRI) for Dhaka stands top among the 20 

high risk cities in the world (Khan and Hossain, 2005), mainly due to its inherent 

vulnerability of building infrastructure (lacking earthquake resistant features), 

high population density, and poor emergency response and recovery capacity (Al-

Hussaini, 2003).  

 

A physical phenomenon associated with an earthquake, which may 

produce adverse effects for human activities may term as earthquake hazard. This 

includes hazard knowledge, land use, infrastructure, socio-economic capability 

etc. Figure-1.1 shows a conceptual figure of risk items for earthquake in Dhaka. It 

indicates that Dhaka is characterized by population growth, which steps up rapid 

urbanization and increases poverty. The land use pattern, infrastructure 

development and socio-economic condition of the city are influenced. By that 

rapid urbanization, a number of risk items generate from this cluster and they 

result in earthquake risks. The figure shows that the hazard knowledge and the 

socio-economic condition of the residents goes parallel leaving several risk items 

in-between, like using low quality materials for buildings, poor quality of 

construction, not following building codes, unusual vertical extension of buildings 

and over loaded buildings both in volume and in population. The combinations of 

these items intensify earthquake risk in the city.    
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displaced populations in the country whose destination becomes Dhaka. But 

Dhaka has a scarcity of residences. So building owners either expand their 

buildings vertically or build new buildings to get new tenants to reduce their own 

poverty. This vertical or horizontal expansion of buildings again creates some new 

job opportunities and the migration process continues automatically. Therefore, 

there is no scope for the residents to pay attention to the risk factors like 

earthquakes. This behavior to risk items and building construction practice 

questions resident’s risk recognition of earthquake risk in the city. This needs to 

investigate to cope with an upcoming earthquake situation. The knowledge on 

inherent reason of present building construction practice will enable an 

examination of safety measures intention of residents. For a poverty stricken city 

like Dhaka, it is difficult to improve existing building infrastructure in an easy 

and quick manner. If the residents do not acknowledge their buildings 

vulnerability, they will not understand the necessity of improvement. Their 

acknowledgement of risk, present action for that and long term safety measures 

knowledge will enable the policy and urban planners to improve the city to a 

standard state where the threat of vulnerability will be less. Therefore the present 

research is necessary to conduct to examine seismic risk recognition of residents, 

their intention for adopting residential safety measures, and willingness to pay for 

that. The attained knowledge will be a requirement to undertake necessary 

measures for residential improvement in a contributing way, and to identify the 

key issues essential for formulating long term planning and mitigation measures 

for reducing disaster vulnerability in particular related to earthquake of residents 

in Dhaka. It seeks to explore the potential role of existing finance and resources 

and economic strengths of residents in formulating these.  

 

1.3 BASIC PREVIOUS RESEARCH  

 

Every chapter of this dissertation contains its own subject-wise literature 

review. In this section, a general literature review is done to grasp the idea on 

done literature and the position of present research.  

 

Several researches have been conducted on Dhaka’s probable earthquake 

and consequences. Kamal et al. (2004) developed GIS based geomorphological 

map of Dhaka city using remote sensing and supplementary geoinformaiton. He 

found that 65% of the total area of Dhaka needs landfill practice for urban 
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development, while 43% low-lying area has already experienced fill practice. Thus, 

most of the area of Dhaka city is landfill area and these are vulnerable to ground 

shaking, soil-liquefaction etc.    

 

 Ansary et al. (2000), generated the liquefaction potential map for Dhaka, 

which was the first study initiated in Bangladesh as part of microzonation 

investigation. The study found that the river belt area, lowland, reclaimed land, 

flood plain, beach and other plains are liquefiable in Dhaka. Hossain (2008) 

showed that present urbanization is increasing in those lands to reside the 

increased population. Therefore, the vulnerability of residents is also increasing in 

these parts. 

 

 Al-Hussaini (2003) studied on Dhaka’s different issues like building 

vulnerability, secondary effects of earthquakes, post-earthquake rescue and 

recovery etc., which were putting Dhaka at a great risk of probable earthquake 

scenario. He stated that various seismic hazard assessment studies based on 

earthquake catalogues have placed Dhaka in a seismic zone with a design 

earthquake intensity of around VIII (EMS scale) and an equivalent peak ground 

acceleration value of 0.15g. Those required a good level of earthquake resistant 

design in buildings and other infrastructure, and urban planning to minimize 

earthquake losses. He explained that such practice and planning is nonexistent to 

a great extent in Dhaka city. He classified building stock into two broad 

categories: unreinforced brick masonry (URM) and reinforced concrete masonry 

(RCF). URM buildings behave poorly during earthquake and they can be more 

dangerous if they are four or more storied high or built on five-inch walls, which is 

very common in Dhaka. RCF construction can also pose equivalent danger if 

earthquake resistant design provisions are not followed. A building survey by 

Bangladesh Ministry of Science and Technology found that URM buildings in 

Dhaka is 65% and RCF is 42%. 

 

 Ansary (2004) investigated the possibility of big earthquake in Dhaka city 

based on historical data and showed that Dhaka may experience earthquakes 

with damage greater than intensity VIII, assumed based on the 1897 Great Indian 

Earthquake. He classified Dhaka’s buildings into four categories and major is 

engineered and non-engineered. About 65% buildings are non-engineered, which 

may react poorly in earthquakes. The paper proposed damage intensity index for 
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and Dhaka to show Dhaka’s comparative vulnerable status. This new method is 

necessary for a vulnerable city like Dhaka, where resident’s risk recognition 

behavior is questionable. 

 

 (ii) The research introduces data acquiring technique, since there was data 

scarcity in Dhaka. It proposes field survey method with a structured pre-

determined questionnaire. The questionnaire has not only questions, but also 

some important information for the interviewee residents that will assist their 

recognition of risk, intention for safety measures and willingness to pay.  

 

 (iii) The research explains the seismic risk recognition of the residents of 

Dhaka. It provides logical justification of resident’s consideration of building risk. 

Residential buildings are emphasized, so that residents can come up with safety 

consideration. This individual urban safety action may enable a combined safety 

action in the city.  

 

 (iv) The research introduces the way to identify determinant factor for risk 

recognition by residents. It also identifies and shows the motivational status of 

particular residents groups, whose motivational stand will intensify urban safety 

improvement initiatives.  

 

 (v) The research introduces structural analysis method to acquire resident’s 

intention to adopt safety measures. The willingness to pay for that is also 

included in the structures. It identifies and shows factor’s relations with factors 

and variable’s impact on them. The improvement of factor’s stand by improving 

corresponding variables will improve the urban safety situation.  

 

 (vi) The research introduces the way to link the findings on risk recognition 

by residents and their intention with local government’s policy implementation. It 

proposes an urban safety improvement model along with the policy 

recommendation for the local government.  

 

 The explained purposes of the research are acquirable and are explained in 

corresponding chapters as a prove to get intended guide of planned actions. 
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1.5 NEW AND ORIGINALITY OF THE RESEARCH 

  

It is worth to mention that the present research introduces all new ideas, 

concepts, factors etc. for Dhaka’s seismic risk analysis and urban safety 

improvement. The relevant literature review showed the coverage of done research 

on Dhaka. However, consideration from resident’s part is very new in this 

research. The research proposes the initiation of urban safety improvement of 

Dhaka from residents’ level.  

 

 The research contains its own originality as mentioned in the purpose of 

research section in this chapter. No research applied comparative study to assess 

urban vulnerability of Dhaka. The intention of selecting this technique is that, to 

make the readers, policy planners, and researcher to understand the importance 

of Dhaka’s vulnerable condition in a different but realistic manner. As a disaster 

prone country, Bangladesh made a remarkable progress in disaster management 

activities. Thus normally readers may have the idea that Dhaka has enough 

strength to manage an upcoming earthquake as well. The applied methodology 

brought different results of the research.  

 

 The research proposed a questionnaire with objective based questions. It 

proposed some information sharing technique to the residents. So that resident’s 

determination for safety improvement can be marked for the next course of action. 

The research introduced the most impacting determinants on resident’s 

consideration for risk recognition and safety measures intention. It also identified 

motivated resident group to initiate safety measures initiatives. The research 

brought structural relation analysis technique to find the strong relations between 

variables and factors. Relational improvement of any item may improve urban 

safety situation. Finally the research proposed the mechanism to implement the 

findings of the whole study. It essentially linked with existing system and 

proposed the ideal one. The total picture is introduced by proposing an urban 

safety improvement model. Thus the research maintains its originality.              

 

1.6 FLOW CHART OF CHAPTERS  

 

 The dissertation is divided into broad eight chapters including an 

introduction and a conclusion. The chapter flow chart is shown in Figure-1.4. 
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CHAPTER-2 

COMPARATIVE URBAN VULNERABILITY OF DHAKA CITY 

 

2.1 INTRODUCTION  

 

2.1.1 Background and Purpose 

 

 Dhaka is a vulnerable city in Asia and it is has potential threat from 

earthquake. It has been about 130 years that the city was severely affected by the 

Great Indian Earthquake in 1897. The present generation does not know about 

that event. Even the elderly residents of the city do not have much knowledge on 

that event and are not aware about the possible upcoming threat of earthquake. 

This is reflected in the urbanization process of the city. Residents do not have 

much knowledge on the earthquake, and they do not consider any upcoming 

earthquake in their daily life. Therefore this research requires to understand how 

Dhaka’s urban vulnerability is. It applies a comparative analysis technique to 

evident the real situation of the city. The comparison is done with the case of 

Tokyo, which is also an Asian city and contemporary with Dhaka in case of 

starting urban development.        

 

Both Dhaka and Tokyo are megacities in Asia with a high population and 

density. Both cities are prone to natural disasters, which pose a threat to 

urbanization. In the past, earthquakes hit the two cities and caused severe 

damage. For example, the Great Indian Earthquake of 1897 (8.7 magnitude) 

struck Dhaka and caused extensive damage to masonry structures (Al-Hussaini, 

2003). Recently, Bilham and England (2001) reported that an earthquake of 

similar magnitude could recur and strike Dhaka at any time. The Bengal 

earthquake of 1885 (magnitude 7.0) also occurred near Dhaka and caused a lot of 

destruction. The possible epicenter proximity of another Bengal-type earthquake 

near Dhaka is of great concern for this megacity. The possibility for earthquake 

damage and subsequent casualties in Dhaka is a definite concern due to the high 

population and large percentage of unplanned structures. Dhaka is among the top 

20 highest risk cities in the world (Khan, 2005), according to its earthquake risk 

index (EDRI). This high risk factor is due to the inherent vulnerability of buildings 

which lack proper earthquake resistant features, the high population density, and 

the poor emergency response capabilities for the area (Al-Hussaini, 2003). Tokyo 
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had its own devastating earthquake in the past, such as the great Kanto 

Earthquake in 1923, and further big earthquakes within Tokyo have been forecast 

in the next few decades (Cabinet office, 2007). These are also of great concern 

since the damage and casualty risk would be very high. However, Tokyo has taken 

several countermeasures to mitigate this impact. The urbanization of both cities 

has led to inherent vulnerabilities which necessitates action. This chapter checks 

the urban vulnerability status for both cities based on their urban characteristics, 

disaster profile, and preparedness.   

 

2.1.2 Data Used    

 

Outline data at the beginning shows the characteristics of each city. 

Population data for both cities is compared in section 2.3.1, and is cited as one of 

the main indicators for rapid urbanization. Section 2.3.2 shows the general 

disaster management structure, as well as similarities found between the two 

countries. Both have the same organizational framework, but there is a big 

difference in role distribution, as covered in the main comparison part of this 

study. Section 2.3.3 shows the progress for both countries in terms of disaster 

management laws, which in most cases came about as a response to big disasters. 

Section 2.3.4 shows probable vulnerable regions for recurring earthquakes in 

Bangladesh and Japan, while section 2.3.5 discusses the damage estimates for 

both areas. Section 2.3.6 outlines the disaster management budget in both 

countries. Section 2.3.7 uses Google Earth for fixed point analysis and 

comparison. We chose three important areas of the cities based on population, 

building density, road networks, and open spaces. Section 2.4 is an analysis and 

discussion of the above points, and section 2.5 is the conclusion. 

 

2.2 CITY OUTLINES  

 

According to Table-2.1, Dhaka Metropolitan and City Corporation area is 

smaller than Tokyo Metropolitan city. On the other hand, population is almost the 

same in both cities, with Dhaka’s population trend being higher. The population 

density in the Tokyo metropolitan area is higher than Dhaka, but Tokyo’s density 

in the city incorporated area is smaller. Both cities have the same number of 

administrative units, or wards. Dhaka does not have any smaller administrative 

units, such as towns or villages. 
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the population of Dhaka reaching 17.0 million in 2015. This number of people is 

not too high for the sustenance of Dhaka’s industrial development. However, the 

city is characterized by poverty, natural hazard risks, social vulnerability, poor 

infrastructure, insufficient urban management, and shortage of housing, road 

networks, evacuation places and sites. All of these issues coupled with Dhaka’s 

increasing population could lead to higher risk of future disasters. 

 

Tokyo’s growth rate from 1975-2000 was 0.18% (TMG, 2009). Since then 

up until 2008, the growth rate has been 0.9% and the population has reached 

12.89 million. Since the end of the Second World War, population has 

concentrated in Tokyo at a high rate (Kumagai and Nojima, 1999). From the 

1960s, rapid economic growth and urbanization led to population expansion in 

Tokyo up until the 1980s. More than a quarter of a million people flowed to Tokyo 

every year and buildings mushroomed everywhere (Kumagai and Nojima, 1999). 

The increasing population impacted urbanization, which led to a mixed building 

construction process. Tokyo Metropolitan Government (TMG) has designated 95% 

of Tokyo ward area as special districts for fire suppression and reduction. The 

objective is to retard fire and permit evacuation in the wake of an earthquake. 

Though there is a shortage of open space for evacuation, 149 evacuation sites 

have been officially designated. TMG is supportive of the community, along with 

local government, to reconstruct old areas and help people survive big disasters. 

  

2.3.2 Disaster Management Structure in Bangladesh and Japan  

 

Table-2.2 discussed the disaster management structure in Bangladesh and 

Japan. Disaster management in both countries has some similarities and 

dissimilarities. The government of Bangladesh has four layer structures. The first 

layer is the national level, with three bodies responsible for policy formulation and 

implementation. The second layer is the executive level, with districts and city 

corporation areas subject to government policy implementation. The third layer is 

a smaller executive level, with more policy implementation responsibilities. The 

fourth layer is the smallest administrative level, with many responsibilities such 

as plan formulation and execution at the local level.  
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Table-2.2: Disaster Management Structure in Bangladesh and Japan 

Bangladesh (DMB, 2009) Japan (CAO, 2009)  
System Roles System Roles 

National Level 
1National Disaster 
Management Council 
2Inter-Ministerial 
Disaster Management 
Coordination 
Committee  
3National Disaster 
Management 
Advisory Committee  

 
1Formulate policy, 
guidelines  
2Implementation 
and coordination  
3Advisory roles   

National Level  
Central Disaster 
Management 
Council  

Formulation and 
promoting 
implementation of 
the Basic Disaster 
Management Plan  

District Level 
1District Disaster 
Management 
Committee 
2City Corporation 
Disaster Management 
Committee (DMC)  

 
Formulate and 
implement local 
disaster 
management plan 
(DMP) 

Prefecture Level  
Prefectural 
Disaster 
Management 
Council  

Formulation and 
promoting 
implementation of 
Local DMP  

Upazila Level 
Upazila/Thana 
Disaster Management 
Committee  

Formulate and 
implement local DMP 

Municipal Level  
Municipal Disaster 
Management 
Council  

Formulation and 
promoting 
implementation of 
Local DMP   

Union Level 
Union/Municipal DMC   

Formulate and 
implement local DMP 

Residents Level  
 

 

 

In Japan, the first layer is also the national level, which has the specific 

purpose to follow up on implementation of the Basic Disaster Management Plan. 

The second layer is similar to Bangladesh, the executive level, which formulates 

and promotes implementation of the local disaster management plan. The next 

level is also similar to Bangladesh, which plays the same role to formulate and 

promote the local disaster management plan. The last layer is the residents’ layer, 

which is the strengthening part of the structure. Japan has only one body in every 

layer, but Bangladesh has more than one body. Bangladesh has only policy and 

plan formulation activities, while Japan has specific designations for actions like 

policy formulation and implementation which follow the law and resolutions. 

 

2.3.3 Progress in Disaster Management Laws 

 

Both countries have developed disaster management structures, which 

encounter a lot of natural disasters every year. The frequency and nature of 

destruction has caused the two countries to consider disaster management 

guidelines, acts, plans, and systems well in advance of the actual events.  
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Table-2.3: Progress in Disaster Management Laws in 2 countries 

 

 

Table-2.3 includes a timeline of major disaster events from both countries, 

along with the acts and systems developed after those events. The table is 

separated into three time periods, which indicates an increasing frequency of 

disaster events through the decades. In the first period (1940-1960s), Bangladesh 

had six big disasters, but there was no progress in subsequent disaster 

management acts and systems. Japan had five big disaster events, out of which 

three were earthquakes. In response to those disasters, Japan enacted eight 

Time Bangladesh (DMB, 2009, Sarkar and Ferdousi, 2004) Japan (Cabinet Office, 2007) 
Events Disaster 

Management 
Acts 

Disaster 
Management 

Plans and 
Systems 

Events Disaster Management Acts Disaster Management 
Plans and Systems 

1940-
1960s 

1950 Earthquake  
1951 Tornado  
1961 Tornado  
1964 Tornado  
1969 Tornado  
1969 Tornado  

  1946 Nankai 
earthquake 
1948 Fukui 
earthquake  
1959 
Typhoon Ise-
wan  
1961 Heavy 
snowfalls 
1964 Niigata 
earthquake 

1947 Disaster relief act  
1949 Flood control act  
1950 Building standard law  
1960 Soil conservation and 
flood control act  
1961 Disaster 
countermeasures basic act  
1962 Act on severe disasters 
1962 Act on snowfall   
1966 Act on earthquake 
insurance  

1961 Designation of 
disaster reduction day 
1962 Establishment of 
central disaster 
management council  
1963 Basic disaster 
management plan   

1970-
1980s 

1970 Cyclone  
1972 Tornado  
1973 Tornado  
1977 Tornado  
1989 Tornado 
1984 Tornado  
1985 Cyclone  
1986 Flood  
1986 Cyclone  
1987 Flood  
1988 Flood  
1988 Cyclone  
1988 Earthquake  
1989 Tornado  
1989 Flood  
1989 Cyclone  
1989 Earthquake  

 1984 
Standing 
order on 
flood   
1985 
Standing 
order on 
cyclone 

1973 Mt. 
Sakurajima 
eruption  
1976 Report 
about the 
possibility of 
Tokai 
earthquake  
1978 Miyagi 
ken-oki 
earthquake  

1973 Act on volcanoes 
1978 Act on large-scale 
earthquakes   
1980 Act on earthquake 
countermeasures  
1981 Amendment of building 
standard law  

1979 Tokai earthquake 
countermeasures basic 
plan  

1990-
2000s 

1990 Flood  
1990 Cyclone  
1991 Flood  
1991 Cyclone  
1993 Flood  
1994 Flood  
1994 Cyclone  
1995 Flood 
1995 Cyclone  
1996 Flood  
1996 Tornado  
1996 Cyclone  
1997 Flood 
1997 Cyclone  
1997 Earthquake   
1998 Flood 
1999 Flood  
1999 Earthquake  
2000 Flood  
2002 Flood  
2003 Flood 
2003 Earthquake 
2004 Flood  
2007 Landslide 
2007 Flood  
2007 Cyclone  
2009 Cyclone  

 1993 
Bangladesh 
national 
building code  
1997 
Standing 
order on 
disaster  
(replaced 
1984 
Standing 
order on 
flood  and 
1985 
Standing 
order on 
cyclone)  
 

1995 Great 
Hanshin-
Awaji 
Earthquake 
1999 
Torrential 
rains  
1999 JCO 
Nuclear 
accident  
2000 
Torrential 
rains  
2004 
Chuetsu 
earthquake 
2005 
Typhoons and 
torrential 
rains  

1995 Act on earthquake 
countermeasures  
1995 Act on retrofit buildings 
1995 Amendment of disaster 
countermeasures basic act 
1995 Amendment of act on 
large-scale earthquakes  
1996 Act on rights and profits 
of the victims  
1997 Act on disaster resilience  
1998 Act on livelihood 
recovery 
1999 Act on nuclear disasters  
2000 Act on sediment disaster  
2002 Act on Tonankai and 
Nankai earthquake  
2003 Urban river inundation 
act  
2004 Act on trench type 
earthquake 
2005 Amendment of retrofit of 
buildings  
2005 Amendment of flood act  
2005 Amendment of sediment 
disaster     

1995 Amendment of basic 
disaster plan  
1995 Designation of 
volunteer day 
2001 Establishment of  
cabinet office  
2003 Policy framework for 
Tokai earthquake  
2003 Policy framework for 
Tonankai and Nankai 
earthquake  
2004 Tonankai and Nankai 
earthquake basic plan  
2005 Tokai earthquake 
strategy 
2005 Tonankai and Nankai 
earthquake strategy 
2005 Policy framework for 
Tokyo inland earthquakes 
2006 Policy framework for 
trench-type earthquakes 
2006 Countermeasures 
basic plan for trench-type 
earthquakes  
2006 Tokyo inland 
earthquake strategy 
2006 Basic framework for 
nationwide movement for 
disaster reduction 
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disaster management acts, as well as three plans and systems. In the second 

period (1970-1980s), Bangladesh had seventeen disasters with two earthquakes. 

One of the biggest floods in Bangladesh happened during this time in 1988. At the 

time, Bangladesh considered floods and cyclones as the number one and two 

most hazardous disasters, respectively. In order to manage these disasters 

efficiently, Bangladesh at first formulated a standing order on floods in1984 and 

cyclones in1985. These were basically a set of codes of conduct, which explained 

how different organs of government will act during an impending disaster 

situation. 

 

On the other hand, Japan faced two big disaster events, a volcanic eruption 

and an earthquake, during this time. The Geological Society of Japan had issued 

a report anticipating the possibility of a Tokai earthquake, while Japan had 

undertaken four acts, and one plan and system on disaster management in this 

period. In the third period, Bangladesh experienced twenty-seven disasters. 

Among them were fourteen floods, eight cyclones, three earthquakes, one tornado, 

and one landslide. The devastating cyclone of 1991 happened during this time. 

Bangladesh enacted a national building code in 1993 and a standing order on 

disasters in 1997. Japan faced six disasters during this time. Among them were 

two big earthquakes, including the ones at Hanshin-Awaji and Chuetsu. Based on 

the experience of the Hanshin-Awaji earthquake, Japan enacted seven acts, eight 

other acts, and thirteen disaster management plans and systems. After every big 

disaster, Japan enacted several acts, laws, or policies to reduce the number of 

casualties in subsequent disasters. Thus, a lot of safeguards were applied within 

the Japanese disaster management structure. However, after many devastating 

disasters in Bangladesh, no safeguards were enacted due to problematic issues 

with poverty and its alleviation, as well as non-arrangement of budget. 

 

2.3.4 Possible Recurring Earthquakes in Bangladesh and Japan 

 

Figure-2.2 shows maps of recurring and anticipated earthquake areas in 

and around Bangladesh and Japan. Dhaka anticipates a recurrence of the 1885 

Bengal and 1897 Great Indian Earthquakes. Roger Bilham and Philip England 

(2001) opined that the great Indian earthquake with maximum M ≥ 8 may 

constitute a significant seismic threat to nearby densely populated regions of 

Bangladesh and to the very large city of Dhaka. Khan’s (2005) investigation 
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 The selected parts represent various parts of the growing megacity, 

including: Bakshi Bazar, the oldest business and residential part; Motijheel, the 

main commercial part; and Baridhara, the newer residential and diplomatic part. 

We considered road shapes, building density, and open spaces. Comparison was 

made with similar areas in Tokyo chosen based on the same criteria, which 

include: Higashi Ikebukoro, the old residential part; Asakusa, the commercial 

part; and Higashi Ginza, the biggest business part. 

 

D-1: Bakshi Bazar in Dhaka: This area is characterized by disorder of 

construction of buildings and road networks. Roads are not straight and parallel, 

with some roads which dead-end. Buildings are congested and blocks are 

disorganized. Buildings are not high and have typical construction, with a good 

number of wooden houses mixed in the area. Space between buildings is limited 

and roads are narrow. Some scattered open spaces are seen, which seems 

insufficient for the area.  

 

T-1: Higashi Ikebukoro in Tokyo: This area is also characterized by 

disorder of construction of buildings and road networks. It is densely crowded, 

blocks are disorganized, some roads are parallel, and buildings are constructed 

on the road, with some dead-ends also seen. Buildings are not very high and a 

good number of wooden houses exist in the area. Space between houses is very 

narrow, and not much open space is visible.  

 

D-2: Motijheel in Dhaka: This area has disordered characteristics. The 

residential and commercial buildings do not have enough space between them, 

few roads are straight and parallel, and some small roads have dead-ends. Houses 

look to be packed quite densely, while residential buildings and blocks appear 

congested and disorganized. A lot of wooden houses are visible there. Some 

scattered open spaces are seen, however, the amount of available space looks 

insufficient for this area.  

 

T-2: Asakusa in Tokyo: This area is comparatively organized. Roads are 

straight and parallel, buildings are constructed in blocks, and a lot of buildings 

are constructed in each block. Blocks are rectangular, with both small and high 

buildings visible. The space between buildings is narrow and wooden houses are 
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also seen. Some scattered open spaces are there, and road networks look very 

organized.  

 

D-3: Baridhara in Dhaka: This part looks more organized than the two 

other discussed parts of Dhaka. Roads are parallel, but buildings are congested 

within the blocks. Small and narrow space can be seen between buildings, with 

the lake on one side and congested area on the other side. Several open spaces 

are visible, but seem insufficient for the area.  

 

T-3: Higashi Ginza in Tokyo: This area is organized, roads are parallel, 

buildings are in blocks, and many high commercial buildings are visible. Not 

much empty space between buildings exists, but several open spaces are evident. 

 

2.4 ANALYSIS AND DISCUSSION  

 

As the analysis in Table-2.5 shows, D-1 is most vulnerable to disasters like 

an earthquake. Buildings are different and old, which may not be able to tolerate 

the extra seismic load of an earthquake. If a building were to collapse, it could 

possibly fall onto ones nearby. A good number of burnable wooden houses are 

there, which may cause big fires. Narrow road networks may present obstacles for 

rescue and firefighting work. There is a scarcity of open space too, so that rescue, 

fire prevention, and evacuation would be difficult here.  

 

Table-2.5: Vulnerability Comparison between Dhaka and Tokyo 
 Dhaka  Tokyo  
 D-1 D-2 D-3 T-1 T-2  T-3 

Road Shape 
Shape disorganized  disorganized organized  disorganized organized organized 

Blocks  
 disorganized disorganized  organized  disorganized  rectangular  organized  

Building density  
Building 

density/ha  
100  70 48  108 66  40  

Space 
between 
building  

none none narrow none small small  

Open spaces  
Type  empty space, 

playground 
empty space, 
playground  

playground, 
empty space 

small parks small parks, 
playground 

parks, 
playground 

Number/skm  2 2 5 2 4 5  

 

The D-2 can be explained as the same as D-1. Two big stadiums are nearby, 

which can be used for evacuation. The D-3 is comparatively in a better position, 
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but the question of open space would be important for this area if the buildings 

collapsed.  

 

For Tokyo, T-1 area can be explained in the same manner as D-1. But, this 

area is changing with the support of the local government. Thus, open space is 

increasing and buildings are restructuring to withstand earthquake risks.  

 

The T-2 is also improving in ways which increase open space and change 

the road shapes. The T-3 area is in the best position among the six points. It has 

wide road networks, several parks, and playgrounds as open space. Comparing 

with other discussed data and criteria like population, disaster management laws 

and systems, big earthquakes in the past, possible recurrence, and disaster 

management budget, Dhaka is more vulnerable to urban disaster than Tokyo. 

 

2.5 CONCLUSION 

 

Based on the main data and fixed point analysis, Dhaka’s urban 

vulnerability is evident. Tokyo is vulnerable and promotes mitigation activities in 

an organized manner. Thus, the vulnerability range is changing due to the 

estimated preparedness of the TMG. Megacities like Dhaka can follow Tokyo’s 

example to reduce its own urban vulnerability. However, Dhaka’s growing 

population, urbanization, and land use influence quick building construction, 

which needs to check to understand resident’s idea on vulnerability of the city.   
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CHAPTER-3 

RESEARCH METHODS: FIELD SURVEY  

 

3.1 INTRODUCTION   

 

The previous chapter indicated that Dhaka’s urban vulnerability is higher 

comparing to Tokyo, in terms of urbanization, population and disaster mitigation 

measures. The urbanization of the city is rapid and in most cases, it is not 

according to plan. The population has an increasing trend and the existing 

disaster management structure is not strong enough to support disaster victims 

in an efficient way. There is no legal arrangement in the country. Therefore, early 

preparedness is not achievable at this stage. The emergency budgetary 

arrangement is also poor. The extension of unplanned urbanization is increasing 

the risk of infrastructure and structural failures. Thus the risk recognition status 

of the residents in Dhaka is questionable. It requires to be checked and if it is 

understood, residents’ intention regarding safety measures can also be promoted, 

emphasized and achieved. Therefore selection of an appropriate research method 

is a necessity for this study. This chapter discusses with the selection of research 

methodology, application procedure, data and analysis techniques.          

 

3.2 RESEARCH METHODOLOGY  

 

The study required to deal with different categories information and data 

on residents’ basic information, knowledge level on disaster, income status, 

building age, construction pattern, and individual’s desire on mitigation measures. 

Therefore, both quantitative and qualitative methods were required to apply to 

achieve the objective of the research. To achieve a concrete understanding on 

seismic risk recognition and intention for adopting residential safety measures of 

residents in Dhaka, the both research methods were applied in this research. The 

study faced scarcity of data on residents and building structures in the city. But it 

required original data to analyze various current statuses of the residents. Since 

no reliable secondary data source was available, the study required to apply field 

survey method as the principal investigation technique for the research. The field 

survey applied questionnaire based investigation technique, interview of residents 

and experts, observation and photographing of surveyed buildings etc. The 
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Table-3.2: Contents of the Questionnaire 
Part Information Stage Questions 
Part-I: Basic 
Information 
of the 
Respondents 

(i) Basic information of the 
respondents 

1) sex, 2) age, 3) academic qualification, 4) occupation 

(ii) Income and family information 5) household income, 6) number of family member 
(iii) Residence information  7) building construction year, 8) ownership of buildings, 

9) floor space of buildings, 10) type of buildings,  
11) number of floors, 12) major structure of buildings, 
13) current price of buildings,  
14) current rent of buildings  

Part-II: 
Knowledge 
on Risk 
Recognition  

(i) Disaster experience  15) have you ever experienced any disaster in your life?  
16) if yes, please mark the category,  
17) have you lost anyone in disaster?  

(ii) Recognition of upcoming risk  18) which disaster may severely affect your life?  
19) do you suspect any big earthquake in Dhaka?  
20) can you anticipate the time of occurrence?  

(iii) Hazard information source  21) how do your receive hazard information?  
(iv) Damage expectation in big 
earthquake  

22) how much damage may occur in buildings in your 
ward? 23) how much damage may occur in buildings in 
your mahalla (neighborhood)? 
24) how much damage may occur in your own building? 

(v) Acceptable damage to own 
building  

25) how much damage can you accept for your own 
building in big earthquake?  

(vi) Causes of weak building  26) if your house would be severely damaged by 
earthquake, what will be the causes of weak house?   

(vii) Neighborhood concern  27) what kind of damage may happen in your 
neighborhood in big earthquake?  

(viii) Local Risk Reduction Activity  28) is any organization working for disaster risk 
reduction in your area?  

(ix) Knowledge on Building Code   29) do you know about the Bangladesh National 
Building Code (BNBC) 1993?   

Part-III: 
Intention for 
Safety 
Measures  

(i) Intended safety measures  30) do you want to do anything to avoid earthquake 
damage to your building? what is that? 
31) what action you want to take now to decrease the 
risk of your life and residence?  

(ii) Reliance for safe construction   32) whom do you rely for a safe construction?  
(iii) Willingness to pay (WPT; for 
building owners) 

33) do you want to pay to protect your building from 
earthquake? 34) how much do want to pay?  
35) how long can you continue to pay?  

(iv) Required support (for building 
owners) 

36) what kind of support would make you decide to 
invest for strengthening your building?  

(v) Willingness to pay for extra 
rent (WPT; for tenants) 

37) do you want to pay an increased house rent to 
protect your rent house from earthquake?  
38) how much increasing rent can you accept?  
39) how long can you continue to pay?  

(vi) Facilities Need to be Protected  40) what facilities should be protected with high priority 
to cope with in a big earthquake situation?  

 

3.3.4 Conduction of the Field Survey 

 

The survey of face-to face interview with questionnaire sheets was 

conducted from June 15 to July 7, 2010. Three local university volunteer 

students supported the author to conduct the survey simultaneously. Total 720 

samples were collected. A systematic sampling procedure was followed to select 

respondents for the survey. Prior to survey administration, it was decided that the 

number of households to be selected from each ward should be proportional to its 

size. As a result, the regular sampling interval was not same in each ward. For 

example, in some wards, each tenth household was selected, while in other wards, 
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each twelfth-fifteenth household was selected. From each selected household, the 

household head was interviewed. In absence of the household head, an adult 

member was interviewed. The survey interview was conducted during the daytime 

on weekdays.  

 

3.3.5 Survey Achievement Ratio  

 

 The survey achievement ratio was 100:100. It was possible for the 

enthusiastic support and participation of the residents in the selected wards of 

Dhaka. A push factor worked on this achievement. One month before the 

conduction of the field survey, there was a big fire occurred in the older part of the 

city. Nobody could escape from a six story building and more than 130 people 

died in that building. The building and its escape route was not constructed 

according to the BNBC or considering emergency situation. Keeping this incident 

in mind, residents felt to examine and express their buildings weakness to the 

surveyor. Therefore, no survey was rejected; rather residents were eager to be part 

of the survey.         

 

3.3.6 Marking Ward Map  

 

 

Figure-3.7: Sample Ward Map Showing Surveyed Buildings in Black Square  
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After the conduction of the questionnaire interview, the surveyed buildings 

were located and marked in the ward map. Figure-3.7 shows one sample map. 

 

3.3.7 Visual Inspection of Buildings   

 

The field survey also included a visual inspection of surveyed buildings to 

check the major structural construction and confirm building information 

provided by the residents. Two digital photos of each building were taken by the 

surveyor: the whole building and the entrance of the building. The taken photos 

give an opportunity to visually analyze building condition in the surveyed wards. 

Figure-3.8 shows some of the photos.  

 
Full View of Building Entrance Full View of Building Entrance 

    

    

    
Figure-3.8: Photograph of Surveyed Buildings  

 

3.3.8 Interview of Experts 

 

Based on the primary findings of the survey, it was necessary to conduct 

some interview with experts especially on the necessity of knowing BNBC by the 

residents. Total four experts were appointed and interviewed. Questions were 
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decided according to the importance of data findings of the survey. Table-3.3 

shows the sample of questions asked to the experts during the interview.  

  

Table-3.3: Sample Question for Expert Interview  

Stage  #  Questions  
On the BNBC  1 Why only 2.4% people know about the existence of BNBC? 

“ 2 Do you think that common people should know the BNBC to improve urban 
safety situation? 

“ 3 Why buildings do not legally follow the BNBC during construction? 
“ 4 How the proper implementation of the BNBC can be ensured? 
“ 5 The BNBC dealt with the building construction after 1993. What will be the 

fate of buildings that were constructed before the implementation of the 
BNBC? 

“ 6 What role the local government bodies in Dhaka can play to implement the 
BNBC?  

To Improve 
Urban Safety  

7 Is it possible to improve Dhaka’s residential buildings by some measures?   

 8 How to utilize residents intention for safety measures for the residential 
safety?  

 9 How to support the WTP of residents regarding urban safety improvement 
of the city? 

 10 How do you recommend a continuous urban risk management 
improvement mechanism?  

 

3.4 BASIC INFORMATION ABOUT RESPONDENTS AND RESIDENCES  

 

3.4.1 Respondents Individual Information  

 

Sex:  

 

The survey interview was conducted with 341 (47.2%) female and 379 

(52.8%) male respondents. Figure-3.9 shows the ward-wise coverage of male-

female respondents. Ward 40 and 49 show majority of respondents were male 

(both 67.5%). Generally Bangladesh family system is male headed. But female 

respondents were higher in seven wards: 5, 17, 30, 47, 65, 68, and 69. It 

happened because the survey was conducted in day time on weekdays and the 

male household heads were outside. The senior female member of the household 

attended the questionnaire interview as the second head of the household.  
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chosen Dhaka City of Bangladesh. It is the most populous city in Bangladesh and 

highest growing city in Asia. Building construction needs to be check in order to 

minimize the impact of any upcoming earthquakes. The logical background was 

explained in detail. How the objective area for field survey was selected, was 

logically explained. Brief content of the questionnaire was included. The logic of 

visual survey and taking photograph of surveyed building was stated. The chapter 

also provided major outline of the survey. Finally data input and analysis 

technique was explained.  

 

The dissertation applied the mentioned techniques to investigate residents 

seismic risk recognition, intention for safety measures and willingness to pay. The 

selection of research methodology was properly utilized to get original error free 

data for this research. The applied methodology, data reservation, analysis 

techniques will contribute to the urban safety improvement of Dhaka.  
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CHAPTER-4 

SEISMIC RISK RECOGNITION OF RESIDENTS IN DHAKA 

 

4.1 INTRODUCTION  

 

The previous chapter of this dissertation, chapter-2 showed that megacity 

Dhaka has a high population growth and density in Asia. The urbanization is very 

rapid and the city is vulnerable to various natural disasters including earthquake. 

This chapter analyses seismic risk recognition of the residents in Dhaka. It is 

necessary to understand residents risk recognition in order to apply any safety 

measures in the residential building structures in the city with the active 

willingness and participation of the residents.  

 

In a research conducted by Paul and Bhuiyan (2010) mentioned that the 

rapid population growth of Dhaka forces haphazard development and speedy 

construction of new buildings in any available space. Shah and Murao (2010) 

noted that seismic experts suspect if a large earthquake occurs in Dhaka, there 

would be huge destruction due to structural failure of many buildings, built 

without proper construction materials or in violation of building construction code. 

Different types of buildings are constructed without any open spaces and 

encroaching to the next building, streets or roadways. Paul and Bhuiyan (2010) 

observed that collapse of these structures will block streets, further hindering 

rescue operations in earthquake. Some recent event of building failure in Dhaka 

reminds this suspicion. Several building collapsed, tilted, and sink in different 

dense areas of Dhaka. The reason was pointed towards structural anomaly, 

construction defects, noncompliance of building code, and violation of approved 

plans. 

  

Paul and Bhuiyan (2010) again mentioned that Bangladesh lies in a 

seismically active zone making the occurrence of major earthquakes a realistic 

possibility. Ali and Choudhury (2001) explained that the country is located close 

to the junction of two subduction zones created by two active tectonic plates: the 

Indian plate and the Eurasian plate. Khan and Hossain (2005) showed that the 

Himalayan Arc, the Shillong Plateau and the Dauki fault system in the north, the 

Burmese Arc and Arakan-Yoma anticlinorium in the east, and the Naga-Disang-
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Haflong thrust zone in the northeast surround the country. They also added that 

more than 70 earthquakes with magnitude 4 or above occurred between 1885 and 

2005 within a 200 kilometer radius of Dhaka. Shah and Murao (2010) mentioned 

that these relatively frequent earthquakes of low magnitude are possible 

harbingers of a future major earthquake in the vicinity of Dhaka while several 

faults are located in and around the city. The Bengal earthquake1885 and the 

Srimangal earthquake 1918 affected Dhaka with their epicenters in the country. 

Hussaini (2003) explained that the Great Indian Earthquake struck Dhaka in 

1897 with a magnitude of 8.7 and caused extensive destruction to masonry 

structures. Recently Bilham and England (2001) reported that it would recur 

around Dhaka at any time. Khan and Hossain (2005) calculated the recurrence 

year of 1885 Bengal earthquake and predicted that Dhaka would experience an 

earthquake with a maximum magnitude of 7.3 around 2017. Moreover, the 

earthquake risk index (EDRI) for Dhaka stands top among the 20 high risk cities 

in the world (Khan and Hossain, 2005), mainly due to its inherent vulnerability of 

building infrastructure, dense population, and poor emergency response and 

recovery capacity (Hussaini, 2003). 

 

Bangladeshi government has developed building code including detailed 

guidelines for earthquake-resistant design of concrete and steel structures, but it 

is not officially enforced. In the absence of an effective enforcement mechanism, it 

is widely believed that many new buildings do not have adequate provision for 

seismic resistance. Consequently, the number of people living in unsafe 

structures is increasing in Dhaka (Paul and Bhuiyan, 2010).  

 

The rapid urbanization, increasing number of building and construction 

practice questions the risk recognition of the residents of Dhaka. If the 

construction practice is not checked and monitored at this stage, the threat of 

huge destruction may not be possible to prevent in case of a large earthquake. 

The building quality of Dhaka needs to be improved to withstand with the possible 

seismic intensity. In order to do so, it is necessary to know the reason behind the 

practice. How do people recognize risk of their residential building? Do they 

recognize the occurrence of a large earthquake in Dhaka?  This study searches 

the answer of these questions. It explores (i) the seismic risk recognition of the 

residents, and (ii) their intention for residential safety measures. 
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4.2 LITERATURE REVIEW ON RISK RECOGNITION  

 

This section gives a brief literature review on risk recognition, as an 

important part of disaster risk reduction. This will provide a road map in 

supporting the appropriateness of research method and justify the research 

objective. Burton et al. (1978) researched that from the beginning of human 

ecology, hazard research emphasized the importance of public perception relating 

to extreme natural events. Slovic (1999) referred risk recognition as a subjective 

judgment that individual makes on the characteristics and severity of a risk. For 

an effective preparedness and mitigation measures, risk recognition plays a vital 

role, as Duclos et al. (1989) emphasized that increased preparedness with hazard 

consciousness significantly reduces people’s vulnerability to environmental 

hazards. Uitto (1998) said that a careful analysis of individual risk recognition not 

only improves disaster preparedness, but also facilitates the recovery process. 

Individual’s risk recognition is based on own experience. Paul and Bhuiyan (2010) 

pointed out that disaster experience alters personal perceptions of hazards, and 

changes individual attitudes and behavior for preparedness. Slovic (1999) added 

that an examination of individual recognition allows to determine how people view 

the threat of extreme events, how such attitudes are influenced, and how such 

views relate to the options they consider in coping with the hazard effects. People 

respond to the hazards as they recognize. If their recognition is faulty, their efforts 

at hazard protection are likely to be misdirected.  

 

This study has been encouraged by several Japanese risk recognition 

research. Some literature has been reviewed as well to understand Japanese view. 

Hiroi et al. (2006) analyzed residents’ behavior on choosing earthquake resistance 

retrofitting. They found that consideration of retrofitting is very much related to 

residents’ income and recognition of risk. Kato et al. (2002) investigated the 

structure of earthquake risk awareness of residents and their preferences of 

alternative to reduce risk. They clarified the local characteristics, which influence 

individual risk recognition and intention for safety measures. Sato et al. (2006) 

checked residents consciousness for retrofitting of existing houses. They found 

that strong consideration of earthquake risk would grow up the desire for 

retrofitting. Umemoto (2006) checked risk perception of residents in daily life. He 

found that individual reacts to risk in daily life according to their knowledge and 

experience of disaster. Umemoto et al. (2009a) examined residents intention for 
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safety measures and effect of informing some related knowledge. They found that 

sharing cost and measures information is more important than seismic 

vulnerability information. Umemoto et al. (2009b) examined residents 

consciousness for safety measures. They found that understanding possible 

damage scenario is important for individual to take anti earthquake procedure. 

Only one risk perception study found on Dhaka, conducted by Paul and Bhuiyan 

(2009). In this study, they checked the seismic risk perception of residents and 

their level of earthquake preparedness. They found that residents anticipate major 

earthquake occurrence in Dhaka in near future, but they are not prepared for 

that.   

  

Reviewed literature emphasized on individual risk recognition for risk 

reduction activities. Japanese literature gave some useful idea for this study, like 

resident’s income and consideration of disaster; knowledge, experience, and 

understanding of possible damage in disaster and so on. These were considered in 

this study. Some key gap was also identified. For example, Kato el al (2002) 

considered local characteristics data to analyze residents’ risk recognition. 

Umemoto et al. (2009a) emphasized to inform cost and measures information 

rather than seismic vulnerability information. But Dhaka does not have any local 

characteristics data which can be utilized for residents’ seismic risk recognition. 

Seismic vulnerability information is equally important for Dhaka along with cost 

and measures information. Finally, Paul and Bhuiyan (2009) did not consider the 

vulnerability ranking, structural vulnerability and resident’s intention for safety 

measures issues, which are important for risk recognition study. This study tends 

to fill in those gaps by the applied methodologies. 

 

4.3 RESULT OF THIS STUDY  

 

4.3.1 Building Characteristics  

 

Figure-4.1 shows three basic information of the respondents obtained 

through the field survey. According to construction year, the surveyed buildings 

were categorized into four categories: 1800 to 1971, until the independence of 

Bangladesh; 1972 to 1993, until the enactment of Bangladesh National Building 

Code (BNBC); and 1994 to present. The last category indicates those, who do not 

know the age or construction year of their building. Result shows that Dhaka has 
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4.4   RISK RECOGNITION ANALYSIS FOR NEXT EARTHQUAKE 

 

Basically this chapter of the dissertation makes an attempt to analyze risk 

recognition of residents for upcoming major earthquake, and expected building 

damage in terms of geographic area and community. Resident’s intention for 

safety measures was checked in two states, without giving any hazard 

information; and with giving some specific seismic hazard, measures and cost 

related information. 

 

4.4.1 Risk Recognition of Occurrence of Major Earthquake 

 

To understand resident’s risk recognition for upcoming major earthquake, 

three questions were asked. Figure 4.2 shows the result. The first question asked 

about the disaster that would severely affect resident’s life. Based on experience 

and information, residents identified seven disaster events including flood, 

cyclone and earthquake. Maximum 61.5% residents expressed that earthquake 

would severely affect their life. By ‘other disaster’, 24.9% resident indicated fire 

that may break out in case of earthquake or without earthquake. The second 

question checked if resident thinks that a major earthquake may struck Dhaka or 

not. The response was evaluated by affirmative (yes) and negative (no) values. 

Major 91.9% residents think that large earthquake may struck Dhaka and that 

would cause severe damage to their life and property. 
 

Because of this response, the third question was needed to ask to validate 

what resident intend to do in such situation. Resident’s high consideration was 

reflected in residential safety measures, 57.5% resident expressed their desire for 

earthquake resistant building. The second consideration came as awareness 

rising with neighbors (21.7%). This refers to respondents’ willingness to get access 

to local information and integrating community. This component may work as 

‘safeguard’ to protect people’s commitment to their intention for safety measures. 

Therefore, the given highest responses in this section, indicates resident’s risk 

consciousness for an upcoming major earthquake. The anti-earthquake intention 

was also validated by the third horizontal bar on Figure 4.2. 
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have experienced before. They also tend to interpret warnings in the most 

optimistic way possible, seizing on any ambiguities to infer a less serious situation. 

Based on this, the central tendency of data or mean is considered. Result is 

produced in four categories (Table-4.3). In case of less, moderate and most 

vulnerable wards, residents’ anticipation is normalcy biased. Resident’s own 

building’s destruction anticipation is lower than other two units are. The result 

indicates that Mahalla’s destruction will be highest (people know much about 

Mahalla’s buildings), Ward’s destruction will be lower than that of Mahalla (people 

does not know much about Ward’s buildings as it is a bigger area), and own 

building’s destruction will be the lowest. 

 

Table-4.3: Central Tendency of Building Collapse Data (Mean) N=720 

Area Mean of 18 
Wards 

Mean of Most 
Vulnerable Wards 

Mean of Moderate 
Vulnerable Wards 

Mean of Less 
Vulnerable Wards  

Ward 3.95 3.93 4.14 3.78 
Mahalla 4.06 3.99 4.17 4.02 
Own Building  3.64 3.49 3,71 3.71 

 

4.4.4 Intention for Safety Measures 

 

The study checked resident’s intention for safety measures. One question 

was asked: what are the measures that you know and you can take to decrease 

the risk of your buildings? The question was asked two times: first time without 

giving any hazard information, and second time with giving some specific seismic 

information of Dhaka, structural performance of buildings, and improvement cost. 

The questionnaires content this pictorial information. At this stage of interview, it 

was handed over to the respondents. They read it, and in some cases, the 

surveyor explained it. Then the question was repeated. The impact of giving 

information was remarkable and result changed significantly. Figure-4.6 shows 

result. Possible four safety measures of repair, restoration, retrofitting and 

earthquake insurance were also introduced, before they answer. 

 



77 

 

 

Figure-4.6: Resident’s Intention for Safety Measures 

 

The most left big column shows the overall intention in 18 wards. The 

second big column shows intention level in most vulnerable wards. 27.9% 

respondents expressed their desire for repair, and the highest 35.8% respondents 

were interested for retrofitting. After giving the information, desire for repair 

reduced to 20.8% and retrofitting increased to 40.8%. The third big column shows 

the status in moderate vulnerable wards. Desire for repair was highest (37.1%) 

and retrofitting was second (32.5%) before giving the information. It changed after 

information and repair reduced to 35% and retrofitting increased to 34.6%. In-

between these two, restoration was desired by 25.8% respondents before 

information, and it changed to 26.7% after giving information. The fourth big 

column shows the status in less vulnerable wards. 37.5% respondents showed 

interest for repair, and highest 42.5% were interested for retrofitting before 

information. It changed to 21.3% and 51.3% after giving the information. The 

result shows that in the second position, respondents chosen restoration, though 

it is expensive. At present, Dhaka has a trend that residents want to destroy their 

buildings and construct apartment with the assistance of Building Developer 

Company. This was revealed during the field survey and in the result. 
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4.5 VARIABLES RELATION WITH DESIRED SAFETY MEASURE  

 

 As shown in Table-3.2 in chapter-3, the questions in the questionnaire 

performed as individual variables to the corresponding factors. Some of them have 

relation with the intention for safety measures of the residents. It is represented 

by question number 30 in the questionnaire and resident’s desire is categorized 

into 5 categories: repair, restoration, retrofitting, earthquake insurance and other 

(question number 22 in the main questionnaire as shown in Appendix-2). 

Literature was searched on selecting desired method by the residents. Not many 

literatures were found; but in Japan Okazaki et al. (2011) conducted some cross 

analyses between variables of resident’s life and different action on safety 

measures only. As the present research intends to know the relation of variables 

with the most desired safety measure, several cross analyses are done by random 

selected variables with the intentions. The result is shown in two states, before 

and after giving the information as shown in Figure-3.6 in chapter-3.  

 

4.5.1 Academic Qualification  

 

The cross analysis between academic qualification and desired intention for 

safety measures show that retrofitting is chosen by the maximum 9.31% residents 

whose academic qualification is HSC (Higher Secondary Certificate) passed. The 

common knowledge among lower educated residents revealed as repair (20.66%), 

which is more than double in four academic categories before HSC. Their desire 

for retrofitting is only 5.28%. The result is shown in Figure-4.7. The result 

changed a little after giving the information. As shown in Figure-4.8, the highest 

desire of retrofitting is same by the HSC and it increased to 10.69%. Lower 

educated desire for repair decreased to 14.58% and retrofitting increased to 

4.86%. The higher educated residents do now show any significant desire in both 

stages.  

    



79 

 

 
Figure-4.7: Academic Qualification and Desired Intention (before information) 

 

 
Figure-4.8: Academic Qualification and Desired Intention (after information) 
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4.5.2 Occupation 

  

Occupation shows that housewife is the highest occupation that desired 

repair and retrofitting at a same quantity of 13.1%. As shown in Figure-4.9, other 

occupation’s coverage is mostly insignificant. The second occupation business 

desired repair for 10.42%. After giving information, housewife’s desire for 

retrofitting increased to 15.97%, and repair decreased to 10.00%. On the other 

hand, business’s desire decreased significantly after giving information. Figure-

4.10 shows the result after giving information.         

 

 

Figure-4.9: Occupation and Desired Intention (before information) 
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Figure-4.10: Occupation and Desired Intention (after information) 

 

4.5.3 Household Income 

  

Household income shows that lower earning residents desire retrofitting, 

21.67%. The middle earners are in the second position, 14.44%. But the higher 

income resident’s desire is very insignificant. Figure-4.11 shows the result. The 

information sharing increased lower income resident’s desire for retrofitting to 

25.42% and 16.11% from middle income residents. However, still no significant 

change is found in higher income resident’s desire. Figure-4.12 shows the total 

results.      
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Figure-4.11: Household Income and Desired Intention (before information) 

 

 
Figure-4.12: Household Income and Desired Intention (after information) 
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4.5.4 Ownership of Buildings 

  

The cross analysis between ownership of building and intention indicates 

that residents residing in rent house has the highest desire for retrofitting, 

(22.50%). On the other hand, among the building owners, highest 14.17% desired 

for repair, and 10.56% desired retrofitting. Figrue-4.13 shows the result. When 

the information was given, rent house’s desire for retrofitting increased to 23.33%. 

Building owner’s desire for retrofitting increased a very little to 12.50%. It is 

important to mention that Dhaka has the highest rent house residents. The 

survey covered half rent house and half own house. But rent house’s desire will 

not bring immediate change in safety measure improvement. Owner should be 

motivated and act accordingly. This analysis indicates the need to motivate 

building owners. Figure-4.14 shows the results after sharing the information.       

 

 

Figure-4.13: Ownership of Buildings and Desired Intention (before information) 
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Figure-4.14: Ownership of Buildings and Desired Intention (after information) 

 

4.5.5 Type of Buildings 

  

The type of buildings is an important indicator for adopting a safety 

measure in Dhaka. Three types of buildings were found by the survey. For the 

desired safety measure, detached buildings show the highest result for retrofitting, 

27.64%, and second result for repair, 18.89%. Government building’s result is 

very insignificant to do anything. But apartment’s desire for safety measures is 

also not remarkable to consider. It indicates that residents feel safer in apartment 

buildings. Figure-4.15 shows the results. When information was shared, detached 

building’s desire for retrofitting increased to 32.36%. And no other significant 

change happened. Therefore, detached buildings should be prioritized to initiate 

safety measure initiatives. Figure-4.16 shows the result after sharing the 

information.       
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Figure-4.15: Type of Buildings and Desired Intention (before information) 

 

 
Figure-4.16: Type of Buildings and Desired Intention (after information) 
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4.5.6 Major Structure of Buildings 

  

The next cross analysis is done with major structure of buildings and the 

result is produced in Figure-4.17. Major three types of buildings in the city 

expressed their highest desire for retrofitting before giving the information. Full 

RC building shows 16.81%, brick RC shows 11.94% and brick mason shows half 

of brick RC building’s desire for retrofitting. When information was given, as 

shown in Figure-4.18, full RC building’s desire for retrofitting increased to 19.17%, 

and brick RC’s 13.47%. Brick mason’s result was constant. This result is very 

important as full RC buildings require special focus regarding the implementation 

of BNBC. Their improvement will bring positive turn in the urban safety 

improvement of Dhaka.   

 

 

Figure-4.17: Major Structure of Buildings and Desired Intention (before information) 

 



87 

 

 

Figure-4.18: Major Structure of Buildings and Desired Intention (after information) 

 

4.5.7 Experience of Disaster 

  

Resident’s experience of disaster is considered to play important role for 

their accepting desired safety measures. Result shows that, as in Figure-4.19, 

12.36% residents desired retrofitting who do not have disaster experience. On the 

other hand, 24.58% residents desired retrofitting who have disaster experience. 

But the highest residents who have disaster experience chosen repair, which was 

26.39%. The result changed after giving information. Non experienced resident’s 

desire for retrofitting increased to 14.86% and experienced resident’s desire rose 

to 27.36%. Repair also increased to 20.00%. A good number of residents, 13.89% 

desired for restoration. It is a new trend in Dhaka. Residents want to improve 

their building by Developer Company, since they do not have their financial ability. 

This is a positive sign that safety measures can be ensured when developer 

companies are engaged in restoration of buildings. Figure-4.20 shows the results.      
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Figure-4.19: Experience of Disaster and Desired Intention (before information) 

 

 
Figure-4.20: Experience of Disaster and Desired Intention (after information) 
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4.5.8 Severely Affecting Disaster 

  

Resident’s consideration for severely affecting disaster is checked. Figure-

4.21 shows the results. Residents considering earthquake as the severely affecting 

disaster in their life, expressed their highest desire for retrofitting, 23.47%. When 

information was given, as usual it increased to 25.28%. This result is shown in 

Figure-4.22. Other two desires, repair and restoration are also noticeable.   

 

 

Figure-4.21: Severely Affecting Disaster and Desired Intention (before information) 
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Figure-4.22: Severely Affecting Disaster and Desired Intention (after information) 

 

4.5.9 Damage Expectation  

  

Resident’s damage expectation of own building in earthquake is checked. 

Residents who suspect little damage, desire repair (9.03%). Residents suspecting 

complete destruction desired retrofitting (14.58%). Figure-4.23 shows the result. 

But this time, information sharing does not make any significant change. The 

result is shown in Figure-4.24. The desire for retrofitting by residents who suspect 

complete destruction increased a very little, to 14.86%. It indicates that residents 

are more confident on their own buildings. This is another indication of normalcy 

bias as discussed in section 4.4.3 in this chapter. Therefore the residents should 

be addressed with due attention to bring in the safety improvement initiatives.    
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Figure-4.23: Building Damage Expectation and Desired Intention (before information) 

 

 

Figure-4.24: Building Damage Expectation and Desired Intention (after information) 
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4.6 DISCUSSION 

 

The residents of Dhaka recognize seismic risk and suspect catastrophic 

earthquake in near future that may severely affect their life. The assumption is 

based on receiving available earthquake information, recent seismic activities in 

and around Dhaka, and building construction practice. Most of the resident 

suspects complete destruction of their building in a major earthquake. Inherently 

they agreed that Dhaka is seismically active, building constructed without 

following proper design and construction materials, and building may not be able 

to accept earthquake load. As it is stated in section 4.4.2 of this chapter, only 

2.4% resident know the BNBC, 97.6% have never heard about safe construction 

direction as specified in BNBC. Therefore, they were not attentive on safety 

measures while constructing the buildings. Based on recent information sharing 

and collapse of many building in the city without earthquake, people realized their 

building’s vulnerability factor and expressed their intention for safety measures. 

The intended safety measures were categorized into four categories and the most 

desired one became retrofitting. This desire was validated by different variables of 

resident factors, residence factors and risk recognition factors. A safety 

implementation direction was attained through a cross analysis process. However, 

the discussion in this chapter revealed that there is a gap between the knowledge 

and implementation of BNBC among the residents of Dhaka. To check the 

necessity of knowing BNBC by residents, the research conducted some interviews 

with experts. The summary of the interviews are explained in the following section. 

 

4.6.1 Interviews 

 

Interviews were conducted with four professionals in Dhaka. In reply to a 

question why only 2.4% people know the BNBC, the first interviewee said that 

BNBC is not for the common people. It is for the professionals who should follow it 

in designing and constructing new buildings, and RAJUK (Rajdhani Unnayan 

Kartipakkha, in English, City Development Authority) should monitor all steps.  

 

In replying to the same question, the second interviewee said that common 

people do not need to know the BNBC. It is very sophisticated and prepared only 

for the professional engineers, who will be responsible for building design and 

construction. He said that HBRI (Housing and Building Research Institute) should 
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publish some easy message or poster on BNBC. So that common people can 

understand and monitor while professionals work on the construction. In 

response to another question of why buildings do not legally follow BNBC during 

construction, he said that it is very tough to ensure. As a designated enforcing 

agency, RAJUK is responsible to implement the BNBC.  

 

The third interviewee also thinks that common people do not need to know 

the BNBC. The structural engineer should be responsible to follow it in designing 

and implementation.  

 

The fourth interviewee said that common people should know the general 

idea of BNBC, but they need not to know more. It is for the technical person. He 

said that he is not sure about the direction for the building that were constructed 

before 1993. However, if building owners find problem they may adopt safety 

measures. 

 

4.6.2 Opinion 

 

The interview outcome indicates that common people do not need to know 

much about the BNBC, but they should know the basic safety instructions, so 

that they can monitor the safety provision in their building construction. The 

study also revealed that the basic knowledge on BNBC is necessary for the 

residents. Once they know, they can follow. This study recommends earthquake 

awareness and preparedness among the resident of Dhaka. It also recommends 

that resident’s knowledge on building code is essential to reduce the level of 

structural vulnerability of residential buildings. 

 

4.7 CONCLUSION 

 

Dhaka has potential threat from major earthquake in near future. city’s 

urbanization is so rapid that new buildings are constructed in an unregulated 

manner and without following building construction code, proper plan, approved 

design and appropriate materials. Several building collapsed in the city in last few 

years for constriction related faults. Therefore, big devastation may happen to the 

buildings if a major earthquake struck. To improve buildings structural capacity, 

the reason of this construction practice needs to know. This chapter has 
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conducted an investigation and provided useful information on seismic risk 

recognition and intention for safety measures among the residents of Dhaka city. 

Primary data checked residents risk recognition of occurrence of major 

earthquake, expected damage in residential buildings, and intention for safety 

measures. The information found in this chapter can be used to improve seismic 

mitigation measures in Dhaka in particular, and Bangladesh in general.  

 

The result shows that the majority of the survey respondents recognize 

occurrence of major earthquake in Dhaka in near future. They also recognize that 

their residential building might perform poorly in that earthquake. Residents 

could say this as they know the construction year and age of their building, the 

major structure of the building, the materials they used for the construction, and 

they did not follow the safety direction of the BNBC, as they did not know about 

that. As their knowledge was insufficient, their actions were improper. However, 

residents could select their desired safety measure and showed interest to 

implement. It was retrofitting. A cross analysis with desired intention and 

different variables of resident and residence factors, desire for retrofitting became 

the solely desired safety measures for Dhaka. The study found a big gap between 

the knowledge and implementation of building construction code. Even now a very 

few residents know about the building code but could not check or monitor 

whether it was followed in their building or not. Some interviews were conducted 

at the end of the field survey on this issue. Experts expressed their opinion that 

citizen need not to know much about the building code as it is very technical and 

it is for the use of professionals. Only they can know some basic idea so that they 

can monitor its implementation. The study suggests that there is need to increase 

earthquake awareness and preparedness among resident of Dhaka. Resident’s 

knowledge on building code is essential in order to reduce the level of structural 

vulnerability of residential buildings.  

 

This study can serve as a baseline study for future research of a similar 

nature in other large cities of Bangladesh or other countries. Future studies can 

also be expanded to investigate the impacting factors that perform as 

determinants for resident’s risk recognition and their intention for safety 

measures. As earthquake poses serious threat to large cities in developing 

countries, the findings of this study should have wide applicability. Additionally, 
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these findings will provide valuable insights to existing earthquake research of 

both developing and developed countries of the world. 
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CHAPTER-5 

IMPROVING INTENTION FOR SAFETY MEASURES OF RESIDENTS IN DHAKA 

 

5.1 INTRODUCTION  

 

5.1.1 Background  

  

 The quick growing urbanization of Dhaka is making the city vulnerable to 

major earthquake. It is found in the previous chapter that unstructured 

constructed buildings that did not follow building construction code, proper plan, 

approved design and appropriate materials will be the worst victim in earthquake. 

Residents risk recognition on building damage was cheeked and they showed 

their positive attitude to adopt safety measures. This chapter analyses how to 

improve residents intention for safety measures of their residential buildings in 

Dhaka. It provides fundamental strategy to utilize gathered knowledge for urban 

safety improvement of a city like Dhaka.      

 

 

Figure-5.1: Seismic Map of Dhaka (Khan and Hossain, 2005) 

 

Faults  



100 

 

It was discussed in Chapter-2 that Dhaka is a rapidly urbanizing and 

densely populous megacity in Asia. It’s urbanization has happened so fast that 

buildings are often constructed in an unregulated manner and without 

consideration for any potential threat from a natural disaster like an earthquake. 

Bangladesh lies in an active seismic zone where devastating earthquakes have 

occurred in the past (Paul and Bhuiyan, 2010).  For example, the Srimangal 

Earthquake in 1885 and the Great Indian earthquake in 1897 resulted in damage 

to huge numbers of building structures in Dhaka (Al-Hussaini, 2003). The City is 

also surrounded by several fault lines (Figure-5.1), which may indicate the 

propensity for further occurrence of devastating earthquakes (Khan and Hossain, 

2005). 

 

5.1.2 Purpose 

 

Even with the potential threat from earthquakes, residents of Dhaka are 

not paying enough attention to maintaining proper building construction per the 

BNBC. Shah and Murao (2010) reported that residents neither knew about the 

earthquake threat in the city nor the existence of a building code when they 

constructed their buildings in the past. That is why their buildings may perform 

poorly in an earthquake. The present study aims toward a comprehensive study of 

pre-disaster risk recognition in city life. This will include an assessment of how 

residents consider earthquake risk, how they evaluate damage to their residential 

buildings, how much damage is acceptable to them, and how they intend to adopt 

safety measures. The study will place emphasis on the impacting determinant, so 

that it can be applied to analyze structural vulnerability in any earthquake prone 

city like Dhaka. A potential group of residents, who may have high motivation for 

adopting safety measures for their residential buildings, will be identified by the 

study. A systematic structure and research questions related to urban planning 

will be proposed based on the field survey carried out in Dhaka. 

 

5.2 TENDENCY OF RESPONDENTS AND LIVING CONDITION  

 

5.2.1 Tendency of Respondents 

 

The survey data has given a clear scenario of living conditions in Dhaka. 

Among the respondents, 379 (52.6%) were male and 341 (47.4%) were female, 
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city’s average number of family members is five, which is 25.7%. Among the 

family members, typically two of them are under 18 (30.4%), two are between 19-

59 (28.2%) and one is over 60 years (18.8%). This suggests an increasing trend 

toward the growth of the young generation as well as an increase in the 

population of the city since the older age population does not have any declining 

trend. 

 

5.2.2 Living Condition of Respondents by the Survey 

 

The survey data categorized Dhaka’s building structure type into eight 

categories. Table-5.1 shows the result: 306 (42.5%) residents were in full 

reinforced concrete (RC) buildings, 225 (31.3%) in brick with RC buildings, and 

115 (16%) in brick mason buildings. No wooden houses were found by the survey.  

 

Table-5.1: Structure Type of Building (number) (N=720) 

Brick 
Mason 

Brick 
and RC 

Full RC Steel Brick and 
Wood 

Wood Thatched 
Roof/Fence 

CI Sheet 
Roof/Fenc

e  
115 225 306 1 4 0 15 54 

 

Table-5.2 shows the types and the number of floors for the buildings. 

Broadly, three types of buildings were found in the city and categorized into three 

groups: detached buildings (separated or independent from other buildings), 

government buildings (rental residential buildings owned by the local government), 

and apartment buildings (sometimes apartments are called ‘flats’). The number of 

floors for the buildings is sorted into two categories: 1-5 stories and more than 

five stories. Rajdhani Unnayan Kartipakkha (RAJUK) [City Development 

Authority] permits buildings’ height according to this category. As indicated by the 

table, most of the buildings in Dhaka are 1-5 stories (91.2%), while only 8.9% are 

more than 5 stories.  As for the types of buildings, detached buildings are 65.5%, 

government buildings are 9%, and apartment buildings are 25.6%. 

 

Table-5.2: Number of Stories and Types of Buildings (N=720) 

              Types  
Stories  

Detached 
Buildings  

Government 
Buildings 

Apartment 
Buildings  

Total  

1-5 Floor 413 (57.4%) 64 (8.9%) 179 (24.9%) 656 (91.2%) 
5+ Floor  58 (8.1%) 1 (0.1%) 5 (0.7%) 64 (8.9%) 

Total 471 (65.5%) 65 (9%) 184 (25.6%) 720 (100.1%) 
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Figure-5.12 shows the building ratio with respect to structural type and 

construction year. The left side columns in this figure have a majority of more 

vulnerable structures, while the right side columns have a majority of less 

vulnerable structures. This represents a societal assessment of risk according to 

the types of structures and the period within which they were built. The figure 

indicates that (1) the percent of full RC buildings is increasing in successive year 

periods, and (2) the percent of vulnerable structures during earlier construction 

period years is high and is very closely related. Thus, this paper refers principally 

to the construction year of buildings in its assessment. 

 

 
Figure-5.12: Building Ratio Classified by Year (N=720) 

 

5.3.3 Risk Recognition of Own Building Damage    

 

Risk recognition of residents’ own building damage was analyzed in terms 

of their expectation for damage to their own building, and the result is presented 

in this section. One question was asked: “How much damage may occur in your 

own building in a large earthquake?” Figure-5.13 shows the outcome. The fourth 

column shows 50% of residents expect full damage, while 20% expect the same 

result in the right most columns. This indicates there are a decreasing number of 

residents who think risk is higher or that there is a possibility of full destruction.  

This result complies with the objective risk. Residents could expect this risk 

outcome as they know the construction year or age of their building, the major 

structure of the building, and the materials used for the construction. However, 
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most residents did not know if their buildings followed the safety standard 

direction of the BNBC. Thus, full damage expectation decreased in the right side 

columns for the contemporary buildings, which was almost double in the left side 

columns.  

 

 

Figure-5.13: Risk Recognition of Own Building Damage (N=720) 

 

Figure-5.14 shows acceptable amounts of damage to residents’ own 

buildings. The trend is almost the same as the expected damage to residents’ own 

buildings shown in Figure-5.13. It resembles the vulnerability in terms of 

construction year. The building group in 1948-1971 shows 50% full damage level, 

which decreased gradually. Therefore, newer buildings in 2004-2010 indicate 

higher safety expectation, according to residents.   
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Figure-5.14: Acceptable Risk of Own Building Damage (N=720) 

 

We considered the residents’ safety provision based on their knowledge of 

the BNBC. Residents knowledge of the BNBC is very much related to their risk 

recognition of own building damage and acceptable risk. Figure-5.15 shows 

residents’ knowledge level on the BNBC. Ignoring the situation before 1971, due 

to the small sample size shown in Figure-5.9, very few residents with homes built 

before 1993 knew about the BNBC implementation. As indicated in the figure, up 

to the fifth column in the left side, an insignificant number of residents exists 

whom knew about the BNBC. The sixth and seventh columns show an increasing 

trend of residents with knowledge of the BNBC. However, the total figure is still 

insignificant. Only seven residents know about the BNBC out of 720 respondents.  

Secondly, among the residents who do not know their building construction year, 

only two (out of 342) people knew about the BNBC. Additionally, some residents 

who knew their building construction year knew about the existence of the BNBC, 

but not much difference is shown in terms of the building ratio after 1948. 

Residents’ concern about their buildings could be one factor which makes them 

want to understand the BNBC. Knowledge about the BNBC can be a potential 

measure for enhancing a safer city. 
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Figure-5.15: Knowledge on the BNBC (N=720) 

 

5.3.4 Recognized Risk and Accepted Risk 

 

Figure-5.16 shows the tendency of recognized risk of residents. A total of 

264 (36.7%) residents think there is high risk, i.e. their house will be completely 

destroyed. Only 38 (5.3%) residents think that there will be no damage to their 

houses. These residents may think they can grasp the importance of adopting 

some measures to strengthen their buildings. Therefore, this group of residents 

may be more motivated and have a higher potential to reduce risk. 

  

Figure-5.17 shows the tendency of accepted damage of the residents. It 

shows the highest ranking is ‘no damage’ (190, 26.4%), that is residents who 

cannot accept serious damage. This group of residents has a low potential to 

reduce risk or improve urban safety, thus some additional policy measures are 

required for this group. 
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building damage, considering building characteristics. However, since disaster 

had not yet happened and many did not have direct experience with a large 

earthquake, a majority of the residents expected that ‘no damage’ would occur.  

This situation may bring enormous risks to residents unless it is improved. 

      

The relation between the recognized risk and the accepted risk can be 

considered for risk reduction activities. The higher the level of accepted risk, the 

lower the motivation will be to implement safer residents’ buildings. Some 

measures are sure to be taken to lower the recognized risk when accepted risk is 

lowered opposite to the recognized risk. A potential policy is required in this case.   

 

Table-5.4: Recognized Risk and Accepted Risk by Number (N=720) 

 

Table-5.4 shows the relation of recognized risk and accepted risk by 

number, and Table-5.5 shows the same by ratio. 

 

Table-5.5: Recognized Risk and Accepted Risk by Ratio  (N=720) 

 

 

The magnitude correlation of the recognized risk and accepted risk is 

arranged as follows:  

 

I RR>AR = 48.1% high potential to reduce risk; they have motivation  

II  RR=AR = 22.2% normal potential to reduce risk  

III  RR<AR = 29.7% low potential to reduce risk; they accept higher risk 

than they thought   

 

Group I, indicated by boldface in the table, has a high potential to reduce 

risk since they have their own motivation. Group II, indicated by hatching in the 

table, has normal or minimum motivation to reduce risk. There is a high 

Total 120 144 152 114 190 720
Complete destruction 48 57 51 41 67 264
Partial destruction 20 27 37 24 43 151
Thinking either 19 18 31 22 32 122
Little damage 28 33 26 21 37 145
No damage 5 9 7 6 11 38

No damage Little damage Thinking either Partial destruction Complete destruction Total

Total 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Complete destruction 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Partial destruction 16.7% 20.0% 21.1% 15.8% 26.4% 100.0%
Thinking either 6.7% 7.9% 7.1% 5.7% 9.3% 36.7%
Little damage 2.8% 3.8% 5.1% 3.3% 6.0% 21.0%
No damage 2.6% 2.5% 4.3% 3.1% 4.4% 16.9%

No damage Little damage Thinking either Partial destruction Complete destruction Total
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5.5 CONCLUSION  

 

The study attempted to construct a structure of pre-disaster risk 

recognition with regards to improvement of urban planning by examining field 

survey results in Dhaka. As a result, the study provides a launch point for 

discussion on important strategies, research questions, systematic structures, 

and future evaluation standards. The paper demonstrated residents’ awareness of 

disasters and risk recognition in city life. Major results show that most of the 

respondents recognize earthquakes as the most severely affecting disaster in their 

life. Two variables were considered to analyze buildings’ earthquake vulnerability: 

construction year and structure type of building. It found that building structures 

became stronger in the recent years and old buildings were more vulnerable. This 

paper used only buildings construction year as the most impacting determinant.  

This variable can be applied to analyze structural vulnerability in any earthquake 

prone areas.     

 

Residents recognized the highest damage for old buildings and lowest 

damage for new buildings. They accepted the damage as they recognized the risk 

of their own building. Knowledge about the BNBC is more prevalent among 

residents who know their building age compared to those who do not know.  The 

analysis also assesses recognized risk and accepted risk.  The study finds and 

indicates that the first group of respondents may think to adopt some safety 

measures since their motivation is higher; they have a high potential to do so.  For 

the second group, some policy activity would be required, since they have a low 

potential to reduce risk.  Interestingly, residents expressed their intention for 

safety measures and willingness to pay for them, with most of them showing an 

interest for retrofitting.  At first, most of them were not interested to pay for that, 

but when some information was shared on Dhaka’s earthquake factor, structural 

vulnerability, and probable cost for safety improvement, their willingness to pay 

increased considerably.  

 

Finally, using residents’ viewpoint of risk recognition should be considered 

in urban risk analysis research. The identification and improvement of 

determinant factors should (re)construct the systematic structure of urban 

planning for a city like Dhaka.  The procedures and proposals demonstrated in 

this study constitute a key outline for utilizing accumulated knowledge in risk 
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recognition for identifying and utilizing residents’ intention for adopting 

residential safety measures. 
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CHAPTER-6 

STRUCTURAL ANALYSIS OF RESIDENTS’ INTENTION FOR ADOPTING 

RESIDENTIAL SAFETY MEASURES  

 

6.1 INTRODUCTION   

 

 A number of perception studies have enriched the risk perception literature 

for the last three decades or so on. Amongst them, the widely covered areas were 

the aspect of hazard research, risk recognition and residents’ subjective judgment, 

vulnerability reduction, improved preparedness, altering individual attitudes, and 

determinants of individual view. It is agreed in this chapter that risk perception 

study produces a better result than the typical disaster mitigation measures. It is 

because studies on risk perception is based on individual experience and is a 

function of attitude. Risk perception study has been the subject of interest to 

many social scientists. However, only a few studies have focused attention on the 

factor analysis on residents’ risk recognition, intention for safety measures (ISM), 

and willingness to pay (WTP) applying structural equation modeling (SEM). These 

three terms of intention for safety measures, willingness to pay and structural 

equation modeling will be called as ISM, WTP and SEM hereafter in this chapter.     

 

Perception research is still new in risk mitigation sector. Present research 

on seismic risk recognition and intention to adopt safety measures attempts to 

measure structural analysis in various factors of earthquake risk perception in 

Dhaka, Bangladesh. There were several studies conducted on Dhaka’s seismic 

vulnerability and mitigation measures. Ansary (2004) estimated the economic loss 

for buildings in Dhaka for a scenario earthquake of intensity VII. Al-Hussaini 

(2003) addressed different issues that were putting Dhaka at a great risk for a 

probable earthquake scenario and proposed some remedial measures. Kamal and 

Midorikawa (2004) developed GIS-based geomorphological mapping for Dhaka 

applying remote sensing data and supplementary geoinformation. Ansary and 

Rashid (2000) generated the liquefaction potential map for Dhaka. They brought 

two results in the map: liquefiable and non-liquefiable. In the study, conducted by 

Paul and Bhuiyan (2010), they checked the seismic risk perception of residents 

and their level of earthquake preparedness. They found that residents anticipate 

major earthquake occurrence in Dhaka in near future, but they are not prepared 

for that. Based on the findings of this brief literature, it is clear that no literature 
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either checked the ISM of residents or analyzed the factor relations on WPT or 

applied SEM. But the structural relation of various factors and their relation on 

evolving ISM may bring important determinants in urban risk perception analysis. 

Therefore, one of the objectives of the present study is to clarify the relations 

between each risk factor and ISM, structurally. In particular, to indicate the 

relationship between ISM and residents’ factors, risk recognition factors, and 

building factors. It is important to examine the efficiency of factors by some 

improvement. Since these factors are abstract, it should be treated as ‘construct’. 

Constructs are concepts, which applied to simplify the understanding of relatively 

complex phenomena by hypothesizing it’s existence. Structural equation modeling 

(SEM), which can introduce constructs into the analysis, allows examination of 

the relationships among the characteristics of the constructs, other constructs 

and the observed variables (Bollen, 1989). The present study aims to demonstrate 

the relationships among improvable residents’ factors, risk recognition factors, 

building factors and ISM with SEM. 

 

6.2 BACKGROUND OF PRESENT STUDY  

 

 The present study is a continuation of previous two chapters 4 and 5 on 

residents’ seismic risk recognition and intention for safety measures in Dhaka. 

The present chapter intends to analyze the structural effect of different variables 

on residents’ intention for safety measures and willingness to pay. The aim is to 

construct the structural model that would enable the researchers and policy 

makers to identify the structural impact of variables on resident’s intention and 

willingness. It would also enable the practical application and improvement of the 

adopted methodology for the betterment of urban safety situation.                          

 

6.3 DATE USED  

 

This chapter uses all parts of the questionnaire only for constructing the 

path diagram of correlations as shown in a following section. Two main output 

component of this study, intention for safety measures and willingness to pay are 

positioned in the third part of the questionnaire. Basically it is thought that they 

are derived from the primary concepts which are put in Part 1 and 2. These two 

concepts are considered as secondary while assuming relations with several 

concepts in Part 1 and 2. This study assumes that intention for safety measures 
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and willingness to pay is secondary consideration of residents for adopting safety 

measures. They represent as a result of relation of preceding concepts or variables 

which may form some unobserved factors. For example, academic qualification of 

respondents has impact or relation on resident’s intention for adopting safety 

measures. This variable impacts on the structural consideration of building 

construction. When thinking about their relation with intention status, they work 

together as a factor. Therefore an ideal ISM and WTP are result of some factors 

which are constructed with several observed variables. From the contents of the 

questionnaire table, few significant variables are brought to the final model. For 

example, academic qualification, occupation, monthly income, ownership of 

building, type of building and major structure of building are taken from Part-1. 

Disaster experience, severely affecting disaster in life and damage expectation to 

own building is taken from Part-2. Intended safety measures and willingness to 

pay are taken from Part-3.                

 

 

6.3.1 Applied Analysis Technique  
 

First, a tentative theoretical conceptual model of ISM and WTP is developed 

based on literature review and working hypotheses. Second, a path diagram was 

constructed based on the data obtained by the questionnaire survey. This 

diagram draws relations of all observed variables with unobserved factors applied 

in the study. Third, the study requires to identify the significant variables to apply 

in the final tentative model. Therefore to check the relationship between intention 

for safety measures and observed categorical independent variables, chi-square 

tests were conducted. For observed non-categorical independent variables, t-test 

was performed. Thus only statistically significant variables were brought to the 

next analysis. Fourth, to ensure an orderly simplification of large number of inter-

correlated variables/measures to a few representative constructs or factors, 

principal component analysis is conducted. Fifth, based on the findings of 

principal component analysis, the final structural equation model of the study is 

prepared applying confirmatory factor analysis (CFA) in AMOS-17 program. Every 

procedure is explained in detail hereafter. 
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6.4 THEORETICAL MODEL AND CONSTRUCT DEVELOPMENT  

 

In order to analyze and explain the proposed model in this chapter, it needs 

to develop some hypotheses to support the proposition. This section develops and 

explains the hypotheses based on the reviewed literature and relevant applied 

part of the questionnaire. According to this procedure, a tentative theoretical 

conceptual model of ISM and WTP is developed and shown in a diagram in Figure-

6.1. The diagram clarifies the model and constructs development part of this 

study.   

 

6.4.1 Relationship between Intention for Safety Measures and other Issues 

 

Intention for safety measures is a stage where residents intended to initiate 

residential safety improvement activities. Before this, there should be a realization 

stage where residents can assume an emergency situation that may cause by a 

seismic event. This realization is ‘risk recognition’. Residents must recognize risk 

to intend and initiate any safety measures. But risk recognition is not 

independent itself. It is derived from two factors: residents factor that is resident’s 

life and household income related; and residence factor that is residents living 

building related. In Figure-6.1, observed variables are shown in square box by 

small arrow detaching from oval shape factors. A factor at arrow head end is 

dependent factor, at other end is predictor factor. The figure shows that academic 

qualification, occupation and household income are three important issues of 

residents life factors. Chronologically these issues are interrelated and one is 

depended on the proceeding one. Resident’s choice of occupation is gained by 

their academic qualification. Occupational attachment determines individual 

income. In residence factor, ownership of building is the first consideration for 

intention. Then comes the types of building like detached or apartment etc. 

Referring to the questionnaire survey, three types of buildings were found in 

Dhaka. Residents possess different types of idea regarding building risk in 

earthquake. Residents living in single or detached building think their building 

may perform poorly as it is not neighbored by other buildings. Public houses are 

very old and residents are afraid to live there. Flat or apartment buildings are new 

and residents feel comparatively safer in these buildings, but they are concern 

about the structural safety of all buildings. In the third position comes the issue 

of major structure of building. Risk recognition is determined with association of 
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three more issues as indicated in the figure. Experience of disaster is the first one. 

Then comes residents thinking of the most severely affecting disaster that may 

disrupt their lives. It was earthquake as has been shown in previous chapters (4 

and 5). The third one is residents prediction for probable damage of own building 

in earthquake. Major three factors with their observed variables impact and 

determine the intention issue. Willingness is directly derived from intention. 

Meaning, if residents possesses intention, they will have the willingness to pay 

according to their household income. But willingness should be linked with 

resident and residence factors. The final model will test it.                    

 

Based on the location of intention for safety measures, it appears that it is 

a secondary construct in risk recognition analysis as it primarily based on the 

risk recognition. If there is recognition, there will be safety intention. For an 

effective preparedness and mitigation measures, risk recognition plays a vital role 

too. Duclos and Ing (1989) emphasized that increased preparedness with hazard 

consciousness significantly reduces people’s vulnerability to environmental 

hazards. Uitto (1998) said that a careful analysis of individual risk recognition not 

only improves disaster preparedness, but also facilitates the recovery process. 

Slovic (1999) added that an examination of individual recognition allows 

determining how people view the threat of extreme events, how such attitudes are 

influenced, and how such views relate to the options they consider in coping with 

the hazard effects. People respond to the hazards as they recognize. If their 

recognition is faulty, their efforts at hazard protection are likely to be misdirected. 

Thus, the first hypothesis can be drown as shown below. The number with the 

hypothesis in bracket indicates the content number of questionnaire as shown in 

Table-1 in Chapter-3.     

 

Hypothesis-1: Residents’ intention for safety measures (30) is a secondary 

order construct, separated from the antecedent constructs (3), (4), (5), (8), 

(10), (12), (15), (18), (24). 

      

6.4.2 A Positive Relation between Risk Recognition and Intention for Safety 

Measures 

 

Individual risk recognition is based on their own experience. Paul and 

Bhuiyan (2010) pointed out that disaster experience alters personal perceptions of 
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hazards, and changes individual attitudes and behavior for preparedness. 

Therefore, the second hypothesis can be drown.   

 

Hypothesis-2: There is a positive relation between residents’ risk 

recognition (15), (18), (24) and their intention for adopting safety measures 

(30). 

 

6.4.3 A Positive Relation between Income, Building Characteristics and 

Intention for Safety Measures 

 

Hiroi et al. (2006) analyzed residents’ behavior on choosing earthquake 

resistance retrofitting. They found that consideration of retrofitting is very much 

related to residents’ income, recognition of risk, and probable damage expectation 

on their buildings. Sato et al. (2006) checked resident’s consciousness for 

retrofitting of existing houses. They found that strong relation between 

earthquake risk and probable residential damage level would grow up the desire 

for retrofitting. Thus, the third hypothesis can be drown as    

 

Hypothesis-3: There is a positive relation between income (5) and 

residence factors (8), (10), (12) and their intention for adopting safety 

measures (30) through risk recognition (15), (18), (24). 

 

6.4.4 Measuring Intention for Safety Measures 

 

In order to understand intention for safety measures, the study examines 

the indicated issues that were mentioned with the hypotheses. These are related 

to three factors, which indicate ‘characteristics’ in this study. It reveals in the 

primary findings that intention for safety measures is a cognitive process. 

Meaning that intention for safety measures assessment is a psychological result of 

perception, learning, reasoning, and understanding of individual attributes. The 

study uncovers a few attributes with regard to the three mentioned factors. The 

issues of observed variables are used as predictor variables for determining 

intention. The items are developed and achieved through methodological 

triangulation procedure to measure intention for safety measures.  
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6.4.5 The Conceptual Model  

 

Figure-6.1 in this section shows the tentative theoretical conceptual model 

of ISM and WTP. It is basically derived from afore maid discussion and relevant 

part of the questionnaire, shown in Table-1 in chapter-3. It shows the location of 

three hypotheses and their relation with ISM. It indicates that ISM is derived 

through two factors of residents’ factor and residence factor. In between these 

factors and ISM, there locates risk recognition factor. It supports Hypothesis-1 

that ISM is a secondary order construct. Hypothesis-2 and 3 are also marked 

showing the relation between ISM and risk recognition factors and residence 

factors. The model requires to go some modification to fit to a structural equation 

to bring in the constructs into analysis, and to examine the relations among the 

constructs and the observed variables. 

  

 

Figure-6.1: Tentative Theoretical Conceptual Model of ISM and WTP 
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6.5 DATA PROCEDURES 

 

6.5.1 Path Diagram   

 

To find out the impacting factors assumed from the variables on intention, 

a correlation model is figured with all variables of the questionnaire. Figure-6.2 

shows the model.  

 

Figure-6.2: Path Diagram of Correlation Measured Factors with Variables 
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According to the figure, the observed variables were categorized under five 

factors: residents factor, residence factor, acceptable damage (factor), recognition 

of risk factor, and intention for safety measures (ISM). The meaning of the arrow 

is same as stated for Figure-6.1. Only one item is newly added that is both ends 

arrowhead line, which indicates assumed correlation between factors. Observed 

variables are shown in square box by small arrow detaching from oval shape 

factors. The relationships of factors were checked dividing the variables into 

categorical and ordinal form. Since the intention for safety measures is the 

concern, variable’s significance was tested to categorize the determinant variables. 

The process is explained in the next section. 

 

6.5.2 Variables’ Relation with Intention Factor   

 

A chi-square test is conducted to determine relations between intention for 

safety measures and observed categorical independent variables. For non-

categorical independent variables (for example, age, qualification, building 

construction year etc., t-tests were performed. Only statistically significant 

variables were brought to the next analysis. The result is shown in Table-6.1. It 

presents information relating to respondent’s intention status by selected 

variables. As mentioned in hypothesis-2, intention for safety measures is 

represented by question number 30 in the research, whose answer is categorized 

into 5 categories: (i) repair, (ii) restoration, (iii) retrofitting, (iv) earthquake 

insurance and (v) other (question number 22 in the main questionnaire as shown 

in Appendix-2). Based on chi-square test and t-test, presented twenty variables 

appeared as statistically significant determinants for intention for safety measures 

of residents. These variables are: occupation of residents, number of family 

members, ownership of buildings, type of buildings, major structure of buildings, 

disaster experience of residents, severely affecting disaster in resident’s life, 

damage expectation in buildings in wards, mahalla, and in own buildings, 

acceptable damage of buildings, age of the residents, academic qualification of the 

resident, household income of the residents, building construction year, number 

of floors, current price and current rent of the buildings, probable earthquake in 

Dhaka and its’ anticipated time of occurrence. These significant variables are 

shown in bold square box in Figure-6.2. It is necessary to mention that the items 

in chi-square test show the first two highest responses in rows (Table-6.1). But 

total 720 data were analyzed for variables. The remaining ten variables, showed in 
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Figure-6.2 but excluded in Table-6.1, have no significant statistical relations with 

residents’ intention for safety measures.  

 

Table-6.1: Intention for Safety Measures Status by Selected Variables 

Variables 
Intention for Safety Measures  

Total 
No. (%) 

Repair  
No. (%) 

Restoration 
No. (%) 

Retrofitting 
No. (%)  

EQ Insurance  
No. (%) 

Other  
No. (%) 

(4) Occupation of Respondents  
Housewife  98 (13.6) 52 (7.2) 98 (13.6) 26 (3.6) 6 (0.8) 280 (38.9) 
Business  75 (10.4) 44 (6.1) 60 (8.3) 20 (2.8) 2 (0.3) 201 (27.9) 
Chi-square=55.147 (df=32; p=0.007) 
(6) Number of Family Members  
4 47 (6.5) 38 (5.3) 55 (7.6) 20 (2.8) 3 (0.4) 163 (22.6) 
5 59 (8.2) 38 (5.3) 77 (10.7) 8 (1.1) 3 (0.4) 185 (25.7) 
Chi-square=84.422 (df=64; p=0.045) 
(8) Ownership of Buildings 
Own  102 (14.2) 36 (5.0) 76 (10.6) 37 (5.1) 6 (0.8) 257 (35.7) 
Rent 99 (13.8) 73 (10.1) 162 (22.5) 18 (2.5) 5 (0.7) 357 (49.6) 
Chi-square=47.938 (df=12; p=0.000) 
(10) Type of Buildings  
Detached  136 (18.9) 70 (9.7) 199 (27.6) 55 (7.6) 11 (1.5) 471 (65.4) 
Apartment  100 (13.9) 34 (4.7) 43 (6.0) 6 (0.8) 0 (0.0) 183 (25.4) 
Chi-square=91.986 (df=8; p=0.000) 
(12) Major Structure of Buildings  
Brick-RC  68 (9.4) 40 (5.6) 86 (11.9) 30 (4.2) 1 (0.1) 225 (31.3) 
Full RC  118 (16.4) 37 (5.1) 121 (16.8) 24 (3.3) 6 (0.8) 306 (42.5) 
Chi-square=88.832 (df=24; p=0.000) 
(15) Disaster Experience  
No 56 (7.8) 57 (7.9) 89 (12.4) 32 (4.4) 3 (0.4) 237 (32.9) 
Yes  190 (26.4) 76 (10.6) 177 (24.6) 30 (4.2) 10 (1.4) 483 (67.1) 
Chi-square=27.854 (df=4; p=0.000) 
(18) Severely Affecting Disaster in Life 
Earthquake  133 (18.5) 100 (13.9) 169 (23.5) 33 (4.6) 8 (1.1) 443 (61.5) 
Other  71 (9.9) 22 (3.1) 65 (9.0) 19 (2.6) 2 (0.3) 179 (24.9) 
Chi-square=64.702 (df=24; p=0.000) 
(22) Damage Expectation in Buildings in Wards  
Little Damage  32 (4.4) 7 (1.0) 16 (2.2) 10 (1.4) 1 (0.1) 66 (9.2) 
Complete Destruction  83 (11.5) 76 (10.6) 115 (16.0) 6 (0.8) 5 (0.7) 285 (39.6) 
Chi-square=67.350 (df=16; p=0.000) 
(23) Damage Expectation in Buildings in Mahalla  
Little Damage  34 (4.7) 7 (1.0) 20 (2.8) 9 (1.3) 2 (0.3) 72 (10.0) 
Complete Destruction  92 (12.8) 87 (12.1) 133 (18.5) 10 (1.4) 6 (0.8) 328 (45.6) 
Chi-square=69.000 (df=16; p=0.000) 
(24) Damage Expectation in Own Building  
Little Damage  65 (9.0) 14 (1.9) 40 (5.6) 22 (3.1) 4 (0.6) 145 (20.1) 
Complete Destruction  64 (8.9) 84 (11.7) 105 (14.6) 7 (1.0) 4 (0.6) 264 (36.7) 
Chi-square=101.782 (df=16; p=0.000) 
(25) Acceptable Damage  
Partial Damage (Repair) 65 (9.0) 21 (2.9) 40 (5.6) 16 (2.2) 2 (0.3) 144 (20.0) 
Complete Destruction  24 (3.3) 69 (9.6) 88 (12.2) 6 (0.8) 3 (0.4) 190 (26.4) 
Chi-square=128.078 (df=16; p=0.000) 

 t-value (df; p) 
(2) Age  17.682 (719; 0.000) 
(3) Academic Qualification  29.545 (719; 0.000) 
(5) Household Income  -18.980 (719; 0.000) 
(7) Building Construction Year 28.153 (719; 0.000) 
(11) Number of Floors -9.432 (719; 0.000) 
(13) Current Price of Buildings  9.527 (354; 0.000) 
(14) Current Rent of Buildings  28.874 (364; 0.000) 
(19) Probable EQ in Dhaka -8.201 (719; 0.000) 
(20) Anticipated Time  -2.072 (661; 0.039) 
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It is difficult to explain why some of these variables, sex of the respondents 

or knowledge on BNBC has no strong association with residents’ intention status. 

Reasons for weak association between intention status and other variables, 

however, are understandable. For example, there is no influence of BNBC on the 

intention status of the respondents. 

 

6.5.3 Principal Component Analysis  

 

Table-6.1 shows two types of results of the analysis; number with 

percentage and statistical value. Types of buildings (10) and consideration of 

severe affecting disaster in resident’s life (18) show highest number of 

respondents in considering intention for safety measures. The number and 

percentage is 471 (65.4%) and 443 (61.5%) respectively. On the other hand, 

damage expectation to own building damage (24) represents high chi-square value 

(101.782). All outcome scores are both high and low, which require to reduce the 

mass of numbers to a few representative factors, which can then be used for 

subsequent analysis. Therefore principal component analysis is conducted aiming 

at orderly simplification of large number of inter-correlated measures to a few 

representative constructs or factors. Table-6.2 shows the correlation matrix as per 

the principal component analysis. 

 

Table-6.2: Examination of Correlation Matrix 

 

 

Total nine observed variables were detected by factor analysis from the 

significant variables shown in Table-6.2. The variable’s inner items were 

hierarchically categorized according to the social perspective of the country and 

were converted to ordinal values by using matric numbers. For example, academic 

qualification has eight inner items: can’t read-write, can read-write, primary, SSC, 

HSC, graduate, master or upper, and other. These items were converted to ordinal 

values by giving a metric number code accordingly to the less qualification to the 

Academic 
Qualification

Occupation
Household 

Income
Ownership of 

Buildings
Type of 
Buildings 

Structural 
Consideration 
of Buildings 

Experience of 
Disaster

Severely 
Affecting 
Disaster

Building 
Damage 

Expectation 
Academic Qualification 1.000 .304 .364 .007 .155 -.333 -.024 -.110 -.068

Occupation .304 1.000 .055 -.001 .095 -.111 -.018 -.066 .014

Household Income .364 .055 1.000 -.240 .056 -.209 -.030 -.036 -.151

Ownership of Buildings .007 -.001 -.240 1.000 -.037 -.019 -.099 .033 .196

Type of Buildings .155 .095 .056 -.037 1.000 .021 .291 -.360 -.086

Major Structure of Buildings -.333 -.111 -.209 -.019 .021 1.000 .244 .072 -.094

Experience of Disaster -.024 -.018 -.030 -.099 .291 .244 1.000 -.164 -.055

Severely Affecting Disaster -.110 -.066 -.036 .033 -.360 .072 -.164 1.000 .007

Building Damage Expectation  -.068 .014 -.151 .196 -.086 -.094 -.055 .007 1.000

Correlation Matrix
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the Bartlett’s test of sphericity yielded at 624.14 and an associated level of 

significance smaller than 0.001. Thus, the hypothesis that the correlation matrix 

is an identity matrix is rejected. In deciding how many factors to extract to 

represent the data, the eigenvalues associated with the factors were examined. 

The Scree Plot shows the result in Figure-6.3. The total variance explained section 

presented that almost 53% of the total variance is attribute to three factors. The 

remaining 6 factors together accounted for only 47% of the variance. Thus a 

model with three factors may be adequate and sufficient to represent the data set. 

The pattern matrix in Table-6.3 supports and indicates this direction. 

 

The analysis slightly relocated variables’ position with factors. As shown in 

the pattern matrix in Table-6.3, academic qualification, major structure of 

buildings, and occupation are put under residents factor. Type of buildings, 

severely affecting disaster in life, and experience of disaster are put under risk 

recognition factor. Ownership of buildings, damage to own building, and 

household income are put under building factor. This relocation indicates better 

fit of observed variable with unobserved factors. This will be brought to the model 

analysis under CFA explained in the following sections.  

 

 Table-6.3: The Pattern Matrix to construct Model 

 

 

6.5.4 The Final Models of CFA    

 

Two final models are constructed based on the factor analysis framework. 

The first one shows the intention for safety measures derived from the three 

1 2 3
Academic Qualification .771   

Major Structure of Buildings -.716   

Occupation .495   

Type of Buildings  .782  

Severely Affecting Disaster  -.676  

Experience of Disaster  .652  

Ownership of Building   .730

Damage to own Building    .665

Household Income .500  -.597

Pattern Matrixa

 
Component

 Extraction Method: Principal Component Analysis.  Rotation Method: Oblimin with Kaiser Normalization.
 a. Rotation converged in 7 iterations.
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unobserved factors. The second one shows the willingness to pay that is also 

derived from the three unobserved variables and intention for safety measures. 

Since the models are deduced systematically from statistical analysis, the results 

are satisfactory. The models are explained and discussed in the next section 

(Figure-6.4 and 6.5) along with hypothesis testing results.   

 

6.6 RESULTS 

 

The results of Bartletts’s test of sphericity and Kaiser-Mayer-Olkin (KMO) 

measure of sampling adequacy are satisfactory in terms of all the constructs. The 

three items measuring information results to one component in principal 

component analysis and varimax rotation method. The factor loadings vary 

between 0.495 and 0.771. With regard to experience of disaster, the three items 

also result to one component in principal component analysis. The factor loadings 

vary between 0.652 and 0.782. For building characteristics, other three items 

result in one component as well in principal component analysis. The factor 

loadings vary between 0.597 and 0.730.  

 

To test hypothesis-1, two models are tested within AMOS framework, a 

secondary order construct for intention for safety measures, and as a construct. 

The results are shown in Table-6.4. The results show that intention for safety 

measures is a secondary order construct, and that as a construct it generates 

poor results. The EFA results also confirm this. Thus, hypothesis-1 is supported. 

 

Table-6.4: Testing Result of Hypothesis-1 

 

 

The standardized regression weight for risk recognition factors -> intention 

for safety measures (hypothesis-2) is -0.24 (p=0.01) and building factors -> 

intention for safety measures (hypothesis-3) is -0.01 (p=0.05). Thus, these two 

hypotheses are also supported. The regression weight for residents’ factors, which 

is comprised for hypothesis-1, has high loading of 0.11 (p=0.01).  

 

 

 

  Hypothesis Type Chi-square RMSEA RMR CFI GFI AGFI 

Hypothesis-1 Secondary order  X2(N=720, df=2)=15.1, p>0.05 0.095 0.082 0.922 0.990 0.948 
As a construct  X2(N=720, df=6)=173.1, p>0.01 0.197 0.424 0.000 0.891 0.818 
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Figure-6.4: The First Structured Model 

 

The analysis of the first final structural model (Figure-6.4) is also 

satisfactory. The X2 is insignificant, X2(N=720, df=30)=145.88, p=0.00. The other 

fit indices, including, RMSEA (0.073), RMR (0.083), GFI (0.961), AGFI (0.928), NFI 

(0.794), TLI (0.738), and CFI (0.825) are satisfactory. 

 

 
 

Figure-6.5: The Second Structured Model 

 

The analysis of the second final structural model (Figure-6.5) is also 

satisfactory. The X2 is insignificant, X2(N=720, df=37)=208.1, p=0.00. The other fit 

indices, including, RMSEA (0.080), RMR (0.086), GFI (0.950), AGFI (0.911), NFI 

(0.759), TLI (0.686), and CFI (0.789) are also satisfactory. 
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6.7 DISCUSSIONS            

 

 Results indicate that residents’ intention for safety measures and 

willingness to pay can increase according to the influence of three factors 

(residents’ factors, risk recognition factors, and building factors) associated with 

their variable’s relations. First, the three factors are correlated with each other as 

the hypotheses predict. Second, these three factors each contributed to the 

intention for safety measures to achieve resident’s willingness to pay. In the first 

structured model (Figure-6.4), risk recognition factor has the highest correlation 

with intention for safety measures. In the second model (Figure-6.5), the same 

risk recognition factor has the highest correlation with intention for safety 

measures. But in case of willingness to pay, building factors have the highest 

correlation. It is evident that residents’ risk recognition and their building factors 

are highly related with their intention for safety measures and willingness to pay. 

Residents, who have a positive attitude toward intention for safety measures, are 

likely to intend to have willingness to pay for structural safety improvement of 

their residential buildings. Risk recognition factor becomes the highest impacting 

determinant factor for the two models. In addition, every factor has their own 

variables and there are some strong correlations visible. For risk recognition 

factor, type of building has the highest correlation. Building factors have the 

highest correlation with household income, and residents’ factors have the highest 

correlation with academic qualification. The usefulness of higher correlation is 

that their proper utilization may improve intention status. Their improvement will 

also bring more positive result in improving urban safety situation. Simultaneous 

examination of the variables with regard to intention, significant effects were 

observed. It is possible that identified relations between factors and variables 

would typify residents’ intention for attaining safety measures and willingness to 

pay. The model might also prove useful in future research based on its emphasis 

on motivation and resident’s perceived ability to adopt safety measures. This 

chapter’s study and analysis matches with the previous chapters and proves that 

building characteristics is the most impacting determinant for seismic risk 

recognition of residents for the residential buildings and attaining willingness to 

pay for their structural improvement. This chapter’s findings indicate that it may 

produce a better result than the traditional disaster mitigation measures. 

Therefore it should be included in the policy and implementation activities of the 

local government to improve urban safety situation.  
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6.8 CONCLUSION 

 

 This chapter brought resident’s seismic risk recognition under a structural 

analysis to assess their intention for safety measures and willingness to pay. 

Literature review show that no literature was conducted either on intention for 

safety measures or on willingness to pay of the residents. It is also revealed that 

perception studies have enriched the risk mitigation literature for the last few 

decades. Their contribution is remarkable but only a very few applied structural 

equation modeling to analyze residents intention for safety measures and 

willingness to pay. This study started with literature search on Dhaka and 

developed the working construct on intention. Three hypotheses were formulated 

to support the proposition on the construct. It applied a methodological 

triangulation process to prove few items in the proposition.  

The result showed that intention for safety measures is a secondary 

concept which is separated from the primary conceptions on risk recognition. 

Intention for safety measures will be achieved if residents recognize risk. Thus 

this relation is very important for intention. Income plays an important role with 

residence factors though it is a part of resident’s factors. It also impacts on the 

risk recognition and then results in intention. Thus financial improvement or 

financial support in the resident level would play positive role in urban safety 

improvement. The study analyzed the proposed model and validated with 

satisfactory results. Finally, the study proves that building characteristics is 

significant determinant for risk recognition and intention for safety measures. 

Immediate measures can be taken by the policy makers to improve urban safety 

situation by ensuring building safety situation in the city.               
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CHAPTER-7 

INTENDED URBAN SAFETY IMPROVEMENT FOR DHAKA CITY 

 

7.1 INTRODUCTION  

 

7.1.1 Introduction and Background  

 

 Establishing a linkage between academic research and practical 

implementation is very crucial to make a research worthwhile. For a developing 

country like Bangladesh, it requires practical applicability of academic research to 

attain meaningful change in urban safety improvement. In the last chapter of this 

dissertation, some policy recommendation is made, which will enable practical 

implementation of residents intention for adopting safety measures.        

 

 It was agreed that Dhaka’s urban vulnerability is high as a developing and 

growing megacity in Bangladesh. The threat for seismic event is potential for the 

city to initiate mitigation measures against structural failure of buildings. By the 

investigation and analysis technique applied in this dissertation, it is clearly 

brought out that Dhaka’s urban vulnerability is higher comparing to any 

developed city in Asia like Tokyo. Rapid and uncontrolled urbanization is the root 

cause of this estimation. However, residents acknowledge the threat of upcoming 

seismic event and confess that they did not follow proper building construction as 

directed in the Bangladesh National Building Code. They were not aware about 

that since there was no obligation to follow it. The local government and policy 

planners were also not active to ensure safety standards of buildings. To the 

questionnaire investigation conducted for this research, residents of Dhaka 

expressed their fear for the structural weakness of their buildings. At the same 

time they show their interest for buildings structural improvement, so that it can 

at least survive to save lives. Building characteristics or factors are found as the 

most important determinant for urban safety improvement of Dhaka. To improve 

the situation, policy makers and local government of the city need to link safety 

improvement planning in their regular development program.  Residents showed 

their desire for adopting some particular safety measures. At the same time they 

uttered their willingness to pay for the safety measures. Many of them showed 

interest to get external support, though they are not able to carry out whole sort 

of work due to their financial limitations. This chapter discusses how to utilize 
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residents expressed intention for safety measures and willingness to pay. This is a 

necessary requirement to ensure the urban safety situation of Dhaka. This 

chapter draws the pathway to achieve this goal and links it with the Standing 

Order on Disaster Management (SOD), which is the code of conduct for disaster 

management of the country.                   

 

7.1.2 Logical Linkage of the Study  

 

 This chapter essentially links with the findings and proposition of the 

previous chapters. Figure-7.1 is drawn to show the previous chapter’s outline at a 

glance. How the present chapter will contribute is also shown at the bottom of the 

diagram. To brush up the linkages, chapter-2 brought the discussion and evident 

that Dhaka is vulnerable to urban risks. Upcoming earthquake may cause large 

damage to the present urbanization of the city. Chapter-4 placed the discussion 

that earthquake will be the most severe disaster in the city life of Dhaka due to 

the building construction practice of the city. Thus the BNBC must be followed in 

building construction and to protect the buildings that were constructed before 

and after 1993, from the year of implementation of the BNBC. This chapter 

introduced the technique of attaining risk recognition and intention for safety 

measures of the residents. It found that residents suspect the occurrence of large 

earthquake in the city and that may destroy their residential buildings. At the 

same time, the residents have the intention to adopt some safety measures to 

protect their buildings from earthquakes. Chapter-5 showed that old buildings in 

the city may experience higher damage, and new buildings may go under lower 

damage. It identified a highly motivated group of residents who may initiate to 

adopt residential safety measures by themselves. A second group of residents 

were also shown, who were low in motivation to adopt residential safety measures. 

They require a policy support to adopt safety measures. Chapter-6 drew the 

structural relation of seismic risk recognition, intention for safety measures, and 

willingness to pay. It showed the impacting variables on factors of risk recognition, 

whose improvement may impact urban safety advancement of the city. Present 

chapter (7) makes the direction and implementation methodology on how the 

intention for safety measures and willingness to pay of the residents can be 

utilized and implemented. The required way forward to urban safety improvement 

is drawn in this chapter with a few model development and implementation 

proposals.                 



144 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure-7.1: Logical Linkage of Intended Urban Safety Improvement  

 

7.2 CONSIDERATION OF RESIDENTS ON SAFETY INTENTION 

 

This section presents some information obtained by the questionnaire 

investigations that are relevant for residents’ consideration on safety intention. 

First, resident’s hazard information sources are checked and the result is drawn 

in Figure-7.2. It is very important to investigate this as a potential element of risk 

CH-2: Urban Vulnerability ● Dhaka is vulnerable to urban risks  

CH-4: Recognition of 

Emergency  

CH-5: Recognition of Risk, 

Intention for Safety Measures 

(ISM) 

CH-6: Structural Relation of 

Seismic Risk Recognition, 

Intention for Safety Measures 

(ISM), and Willingness to Pay 

(WTP)  

● Earthquake will be the most severe disaster 

● BNBC must be implemented  

● Poor performance of buildings constructed 

before or after 1993  

● Intend to adopt safety measures 

● Old buildings experience high damage 

● New buildings experience low damage   

● Highly motivated group for safety measures  

● Low motivated group requires policy support 

● Structural relation of variables and factors  

● Process of risk recognition, intention for 

safety measures, willingness to pay    

Residents ISM and WTP is utilized  

by a four dimensional approach  

CH-7: Intended Urban Safety 

Improvement for Dhaka City 
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7.5 EXISTING RISK REDUCTION MODEL AND IMPROVEMENT PROPOSAL   

 

 In chapter three of the SOD, the local level coordination is stated. Since 

this section wants to focus on the city’s role and scope, a brief snapshot is 

required. It said about the formation of City Corporation Disaster Management 

Committee. And the responsibilities of this committee are stated on pages 26-27. 

Four points are important to mention here, which can be linked with present 

chapter’s discussion as well. The points are follows.  

 

3.1.5.1.4 Prepare short, medium and long-term vulnerability reduction and 

capacity building action plan for the high-risk people with the active 

participation of the community at risk 

 

3.1.5.1.5 Organize regular meetings on developmental issues with 

organizations working at City Corporation level who have development 

programmes and who are providing services to take decisions for the 

implementation of short, medium and long term action plans and to review 

the progress. 

 

3.1.5.1.9 Ensure that the local people are kept informed and capable of 

taking practical measures for the reduction of risk at household and 

community levels and also disseminate widely the success stories among 

the local people about reducing risks at household and community levels. 

 

3.1.5.1.11 Build the capacity of local institution, volunteers, and the 

community to adopt disaster (cyclone, tidal surge, tsunami, earthquake, 

tornado, flood, water logging, salinity, high tide, cold wave) resistant 

housing features.  

 

 The first point 3.1.5.1.4 focused on vulnerability reduction plan where 

resident can be involved. The second point 3.1.5.1.5 is very important which said 

about the scope of involvement of non-government development organizations, or 

businesses to take part in the risk reduction activities. The fourth point 3.1.5.1.9 

is also important as it encouraged residents to involve in safety improvement 

activities. Good achievement may come at this stage with a minimum assistance. 
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The last point 3.1.5.1.11 said about the capacity building of local organizations to 

work in risk reduction activities.       

 

Now it needs to check the existing risk reduction model as stated in the 

SOD. It directs the following model of risk reduction as shown in Figure-7.9. The 

objective of this model is to mainstream risk reduction activities in the regular 

program initiatives.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure-7.9: Bangladesh Risk Reduction Model (Source: SOD, 2011) 

 

 This model indicates that risk reduction and mitigation activities are 

delegated in a top to bottom approach. The national government authority is on 

the top and community or residents are at the bottom. Therefore the scope for 

direct involvement of residents is absent in this component. City level does not 

have any direct linkage with risk assessment, partnership or capacity building. 

Capacity building process is out of community’s reach. Community’s participation 

in the risk reduction planning is not clear in this model. Only one way approach 

is not fruitful to bring desired result. Thus, some slight modification may improve 

the model’s opportunity to ensure resident’s participation from the bottom level 

and bring desired result in every level. This study proposes the following 

modification of the model as shown in Figure-7.10.  
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Figure-7.10: Modification Proposal to Bangladesh Risk Reduction Model  

 

This modified model proposes a bottom-up approach starting from the 

resident level up to the national level. The upward blue arrow indicates strong 

communication and the downward dot arrow means required response is made 

after getting the update from the blue arrow. Ward level is included in-between 

resident and city level. In the city of Dhaka, there is direct communication 

between these two actors. This relation is required to strengthen and more 

responsibilities should be assigned to the ward level administration. In the left 

side square box shows that risk assessment will be started from community level 

and it will have collaborative partnership with other organization like BUET and 

NGOs. A capacity building mechanism will be activated and work in both grass-

root administrative level and organization level. Boxes in the right side indicate 

that both ward and resident level will take part in local risk reduction planning 

process. The national level will perform advocacy, awareness and policy planning 

activities and strengthen the bottom level actors. In the previous section 7.2.3, it 

was indicated that an external support mechanism is required to initiate the 

safety improvement activities of buildings in Dhaka. In this diagram, that 

mechanism should be included in the bottom level comprising city level, ward 

level, resident level and partnership level. It can be a part of total urban safety 
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improvement model and work in a four dimension approach. The total mechanism 

model for urban safety improvement is proposed in Figure 7.11. 

 

7.6 URBAN SAFETY IMPROVEMENT MODEL    

 

The final urban safety improvement model is proposed and explained in 

Figure-7.11 in this section. The model is basically gained from the findings of the 

previous chapters. It has essential linkage with the structured model in Figure-

6.4 and 6.5 in chapter-6 and working linkage with the modified risk reduction 

model shown in Figure-7.10 in this chapter. The main parts of the model are 

indicated by A, B, C, D, and E. The A, B, and C parts are derived from the 

structural model in Figure-6.4 and 6.5. It shows that the intention for safety 

measures for urban safety improvement is derived from three unobserved factors 

which were assumed through several observed variables. These observed variables 

are placed in square boxes on the top of A, B, and C factors. The primary order 

construct of intention for safety measures comes out from those variables and the 

risk recognition is deduced and placed before action on intention or intention for 

safety measures. The risk recognition factor directs resident’s acknowledgment of 

three situations: disaster vulnerability of the geographic location, structural 

vulnerability of the buildings and the costing idea for structural improvement. 

Part E indicates the intention for safety measures as an action on intention. This 

part is the last destination of the model, but at the same time, it is an 

independent model itself. This part contains the components for the 

implementation of safety measures. It proposes a four dimensional approach to 

implement the intention for safety measures of the residents by involving local 

actors. The modified risk reduction model in Figure-7.10 links here. The four 

dimensions are: (i) bottom-up, that is resident level; (ii) top-down, that is the local 

government level; (iii) outside-in, that is the involvement of local actors like NGOs, 

BUET and businesses; and (iv) inside-out, which is the sharing component with 

the next resident groups. The terms top down and bottom-up are common in the 

community or resident development literature for decades. This is a process to 

ensure residents’ involvement in urban improvement. The model shows that local 

government will be in the top-down stage to support and involve in community 

actions. Residents will be involved in a bottom-up approach. NGOs or other 

specialized institutions like BUET will be involve in outside-in process, meaning 

they will be providing technical support and implementation assistance. The last 
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part is inside-out, where the local government bodies and residents will be 

sharing their experience with neighboring residents. A good sharing is an 

essential part of urban safety improvement. Part E will be functioning as an 

information circle as well. Therefore the model will enable strong communication, 

neighborhood and aggravate urban safety initiatives.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure-7.11: Urban Safety Improvement Model 
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7.7 ASSOCIATED ACTIONS FOR URBAN SAFETY IMPROVEMENT  

 

 The residents were asked about any organization that working for risk 

reduction in their area.  The pie-chart in Figure-7.12 shows that only 2 person 

know such activities in their area, 27 person said that no organization is working, 

and major 691 residents said that they know nothing about that. In fact, if there 

were some activities, people would know. People desire to work with such 

organizations. In the urban safety improvement model (Figure-7.11), outside in 

proportion enables NGOs, BUET or business organizations to work with residents 

intention action on safety improvement. All these three entities have well 

acceptability in Bangladesh. They can provide technical or financial support for 

buildings safety improvement. Nowadays, NGOs are working in partnership 

approach with local Community based Organization or small NGOs in various 

development work. To involve them in this approach would bring better result. 

Monetary arrangement for the local government is always an issue of concern. 

NGOs can meet the gap with their budgetary arrangement. BUET can provide 

technical support like seismic assessment of existing building. Local government 

would play monitoring role between NGOs/ BUET/ or residents. This approach 

should be institutionalized to ensure essential improvement. Figure-7.13 proposes 

the idea for this.              

 

 

Figure-7.12: Any Organization Working in Area for Risk Reduction 
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Figure-7.13: Institutional Approach for Risk Reduction 

  

Figrue-7.13 proposes that there should be specific activities for urban 

safety improvement in three levels: resident level, ward level, and city level. The 

nature of work will also be specified. In every stage, NGOs and businesses will be 

involved as partnering organization. This will institutionalize the program 

initiatives in all administrative level.   

 

7.8 LINKING WITH DEVELOPMENT PROGRAM  

 

 In this section one more model is proposed to link risk management and 

urban development. The model is shown in Figure-7.14. Since it is proposing risk 

management to be with urban improvement, the existence of disaster or 

earthquake will be a reality. It will go together with urban development. For 

disaster consideration, risk assessment, collaboration and recovery planning etc. 

will be the parts. For ongoing urban development, there will be linkage with land 

management, structural planning, awareness and building improvement. The 

upper portion of the figure shows city’s action part that is only a few. On the other 

hand, ward’s action part is in the bottom where volume of action is more. Thus 

the model emphasizes bottom level implementation and actions for safer urban 

planning and improvement.       
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Figure-7.14: Framework for Risk Management and Urban Improvement  

 

7.9 EXPERT INTERVIEW 

 

 At this stage, some interviews were conducted with experts about the 

possibility of buildings safety improvement, residents intention for safety 

measures, willingness to pay and continuous urban risk management mechanism. 

The questions for the interview are mentioned in Table-3.3 of Chapter-3. The 

detail outcome of the interview is explained below.  

 

 Inerviewee-1: The first interviewee said that Dhaka’s buildings are in a 

state that safety improvement is possible. Resident’s intention for safety measures 

will be a great contribution for the urban safety improvement. The willingness to 

pay must be utilized by proper support from RAJUK.  

 

Inerviewee-2: The second interviewee said that with a very small amount 

of expenditure, buildings safety improvement would be possible. Since residents 

have intention to do, support can be achieved from BUET or development NGOs 

and RAJUK should assist the process. The local government of ward 

administration of city will be involved to promote a continuous urban 

improvement mechanism.  
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Inerviewee-3: The third interviewee doubts that safety improvement of 

Dhaka’s building would neither be possible nor be sustainable. Because most of 

the building owners used low quality construction materials that may not survive 

even after any safety improvement mechanism is applied. But residents intention 

should be utilized and they must be ready to expend necessary expenses. This 

interviewee does not think that local government can be included with the urban 

safety improvement activities. RAJUK should play the sole role for urban safety 

improvement of the city.  

 

Inerviewee-4: The fourth interviewee said that residents are in a positive 

state that residential safety improvement is possible at this stage. Their intention 

and willingness should be utilized with immediate action. Some collaborative 

action with RAJUK and other organization will be helpful. Residents must initiate 

and continue their desired safety actions. At this time they can get external 

support from various actors. Therefore good partnership is required and should 

continue for the sake of urban improvement and reducing risk.    

 

7.10 MOTIVATION TO RESIDENTS 

 

 Based on the findings of this research, this chapter intends to introduce 

three motivational brochures to the residents of Dhaka. Three actors are decided 

to initiate this motivation. They are: (i) building owners, (ii) tenants, and (iii) 

structural engineers. Figure-7.15 shows the proposed brochure for the building 

owners. Building owners are the main functional actor in Dhaka to start a safety 

measure action for the existing buildings or for newly constructing buildings. 

Therefore the information chosen in the brochure are basically to motivate them 

to adopt and initiate safety measures.  

 

 Figure-7.16 shows the proposed brochure outline for tenants. In this 

brochure also, tenants are motivated to choice earthquake resistant buildings 

when they choice to rent. For the existing tenants, motivational information in 

included to motivate the building owners.  

 

 Figure-7.17 shows the proposed brochure for the structural engineers of 

Dhaka who plays very important fore in building construction.       
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7.11 DISCUSSIONS 

  

The urban safety improvement initiatives should be a continuous process 

and must be started from now, as residents recognize risk of earthquake on their 

residential building and they want to improve their building structures. If the 

recommended models are improved and utilized, then a better mechanism will be 

developed in the next process. The following essential improvement may intensify 

urban risk and vulnerability situation: (i) delegating roles and responsibilities to 

local government, (ii) reinforcing institutional linkages between disaster 

management and city planning, (iii) developing citizen based post-earthquake 

rebuilding policies and practices. 

 

7.12 CONCLUSION  

 

 This chapter makes a linkage with the findings of previous chapters and 

draws the pathways to utilize the gathered knowledge. To materialize residents 

intention for safety measures and subsequent willingness to pay, this chapter 

analyzes the contributions of few other issues like hazard information source, 

earthquake effects in neighborhood, reliance on safe construction, important 

facilities to be protected in earthquake and residents affordability to pay. It was 

found that thought residents have intention and willingness to pay, their financial 

affordability is not constant for a longer period. Their desire for required 

assistance was checked and understood. Government’s SOD was checked and 

linked with intention status. SOD’s model was improved and total working model 

is proposed. Two more models on institutional approach and urban improvement 

was proposed. Finally experts’ interviews were included on implementing the 

building code and safety improvement for residences. This chapter recommends 

immediate urban safety improvement initiatives in the city.          
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CHAPTER-8 

CONCLUSION  

  

As a growing megacity in Asia, Dhaka is experiencing a massive 

urbanization in a very quick manner. Building construction is one of the 

important characteristics of the city, which poses question to the risk recognition 

of the residents regarding earthquake risk. This dissertation proposed a complete 

methodology to assess the urban vulnerability of the city, to understand the risk 

recognition and intention for safety measures of the residents. It also proposed 

the way to improve the existing disaster management structure of the country, 

which is an utmost necessity to initiate an urban safety improvement work in the 

city. This concluding chapter of the dissertation is divided in two parts: summary 

of the findings and recommendation for further research. These are discussed in 

the following sections.  

  

8.1 SUMMARY FINDINGS  

 

 The dissertation provided basic methodology, questionnaire, data analysis 

technique to analyze seismic risk recognition of residents of a city where no 

physical data is available. It achieved the desired result and could attain 

resident’s willingness to pay for safety improvement of their residential buildings. 

Summary of each chapter is discussed hereafter.  

 

 The first chapter was the introduction of this dissertation. It starts with 

present geographical and past seismological information of the case study area 

Dhaka. It shows that though the city had experienced severe earthquake in the 

past, but the elapse of a longer time without any further occurrence of same big 

earthquake, the city is having rapid urbanization with quick building construction, 

most of which are in an unregulated manner. The chapter provides the 

background of the study that necessitates the conduction of present research and 

puts a basic previous research on Dhaka’s earthquake issues. It shows the 

requirement of present research as the subject matter was untouched by any 

previous research conducted on Dhaka. The purpose of the present research 

explained in detail in the chapter. It includes a new section to show the originality 

of the present research. Finally the chapter includes the chapter outline of the 

dissertation by a drawing a flow chart of chapters.      
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 The second chapter provided a vulnerability study of Dhaka city applying 

a comparative analysis method with another city, Tokyo. It applied basic data of 

two cities to compare and a fix-point study with Google Earth. It found that 

Dhaka is more vulnerable to urban disaster than that of Tokyo.   

 

 The third chapter explained the applied research methodologies to 

understand residents seismic risk recognition and intention for safety measures. 

For the acquirement of original building data, it applied questionnaire survey 

method and expert interview. Total 720 data were collect to achieve the desired 

results.  

 

 The fourth chapter explained the seismic risk recognition of residents in 

Dhaka. It showed that residents recognize earthquake risk in Dhaka and they 

expressed their intention to adopt safety measures and willingness to pay for that. 

It also explained the necessity of implementation of BNBC for appropriate building 

construction  

 

The fifth chapter explained the improvement mechanism for utilizing 

residents risk recognition and intention for safety measures. Two groups of 

residents were identified to initiate unban safety initiatives. 

 

The sixth chapter explained the application of structural analysis on 

residents’ intention for safety measures. It brought out impacting determinant for 

intention and willingness to day. Their improvement may intensity urban safety 

advancement of the city.        

 

The seventh chapter explained resident’s capability to carry on their 

safety measures intention. It proposed necessary policy improvement mechanism 

to initiate residents’ intention and willingness to pay. As an outcome of the total 

study, this chapter proposes three brochures as a motivational input for the 

residents of Dhaka.  

 

The eighth chapter is the present chapter which concludes all summary 

findings achieved by the dissertation. However, some important direction was 

gained by the study, which is proposed as recommendation for further research in 

the next section.       
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8.2 RECOMMENDATION FOR FURTHER RESEARCH  

 

 This dissertation applied the following risk recognition behavior model, as 

shown in Figure-8.1 to check residents’ risk recognition, intention for safety 

measures and wiliness to pay. Some of the parts were not utilized by this study, 

for example objective risk. This requires checking for further improvement of the 

proposed research techniques and methodologies applied in this dissertation.  

    

 

Figure-8.1: Risk Recognition Behavior Model 

 

[Model Explanation: Seismic risk awareness of residents characterized by recognition 

of risk and intention for safety measures. Recognition of risk includes consideration of 

risk awareness and actual risk. The presence of objective risk may show some more 

direction, but it was not applied in this study. RE=recognition of emergency, RR=risk 

recognition, and AR=acceptable risk. If acceptable risk is lower than recognition of risk, 

residents will choice some alternative for safety improvement. OR=objective risk, 

RA=right answer, UA=underestimated answer. This will go with objective risk. 

Alternative will depend on local practice. Lastly, cost and measure’s information are 

important for residents to decide safety measures for residential improvement.] 
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APPENDIX-1 
  

Questionnaire in Bangla  
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Appendix-2  
Questionnaire in English  
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Appendix-3  
Brochure for Building Owners 
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Appendix-4  
Brochure for Tenants 
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Appendix-5  
Brochure for Structural Engineers 
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Appendix-6 
 Survey Data in Frequency Table  
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(2) Ward 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid 5 40 5.6 5.6 5.6 

11 40 5.6 5.6 11.1 
17 40 5.6 5.6 16.7 
23 40 5.6 5.6 22.2 
27 40 5.6 5.6 27.8 
30 40 5.6 5.6 33.3 
33 40 5.6 5.6 38.9 
40 40 5.6 5.6 44.4 
47 40 5.6 5.6 50.0 
48 40 5.6 5.6 55.6 
49 40 5.6 5.6 61.1 
65 40 5.6 5.6 66.7 
68 40 5.6 5.6 72.2 
69 40 5.6 5.6 77.8 
72 40 5.6 5.6 83.3 
78 40 5.6 5.6 88.9 
87 40 5.6 5.6 94.4 
89 40 5.6 5.6 100.0 
Total 720 100.0 100.0  

 

 

(3) Thana  
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Bongshal 41 5.7 5.7 5.7 

Demra 13 1.8 1.8 7.5 
Dhanmondi 51 7.1 7.1 14.6 
Farmgate 1 .1 .1 14.7 
Hazaribag 28 3.9 3.9 18.6 
Kadamtoli 40 5.6 5.6 24.2 
Khilgaon 31 4.3 4.3 28.5 
Khilkhet 40 5.6 5.6 34.0 
Kotoali 78 10.8 10.8 44.9 
Lalbagh 41 5.7 5.7 50.6 
Mirpur 40 5.6 5.6 56.1 
Mohammadpur 40 5.6 5.6 61.7 
Motijheel 40 5.6 5.6 67.2 
Pallabi 40 5.6 5.6 72.8 
Ramna 2 .3 .3 73.1 
Rampura 7 1.0 1.0 74.0 
Shabujbag 80 11.1 11.1 85.1 
Shampur 27 3.8 3.8 88.9 
Sher-E-Bangla Nagar 40 5.6 5.6 94.4 
Shutrapur 40 5.6 5.6 100.0 
Total 720 100.0 100.0  

 

 

(5) Sex 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Female 341 47.4 47.4 47.4 

Male 379 52.6 52.6 100.0 
Total 720 100.0 100.0  



194 

 

 
 
 
 
(6) Age 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid <19 24 3.3 3.3 3.3 

19-29 182 25.3 25.3 28.6 
30-39 214 29.7 29.7 58.3 
40-49 154 21.4 21.4 79.7 
50-59 102 14.2 14.2 93.9 
>60 44 6.1 6.1 100.0 
Total 720 100.0 100.0  

 

 

(7) Academic Qualification 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Can't read-write 26 3.6 3.6 3.6 

Can read-write 70 9.7 9.7 13.3 
Primary 139 19.3 19.3 32.6 
SSC 172 23.9 23.9 56.5 
HSC 146 20.3 20.3 76.8 
Graduate 125 17.4 17.4 94.2 
Master or upper 41 5.7 5.7 99.9 
Other 1 .1 .1 100.0 
Total 720 100.0 100.0  

 

 

 

(8) Occupation 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No job 12 1.7 1.7 1.7 

Retired 33 4.6 4.6 6.3 
Housewife 280 38.9 38.9 45.1 
Land loard 6 .8 .8 46.0 
Student 92 12.8 12.8 58.8 
Business 201 27.9 27.9 86.7 
Govt. service 28 3.9 3.9 90.6 
Non-govt service 54 7.5 7.5 98.1 
Other 14 1.9 1.9 100.0 
Total 720 100.0 100.0  

 

 

 

(9) Household Income 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid <BDT 20000 428 59.4 59.4 59.4 

BDT 20000-50000 284 39.4 39.4 98.9 
>BDT 50000 8 1.1 1.1 100.0 
Total 720 100.0 100.0  
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(10) Family member total 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid 1 7 1.0 1.0 1.0 

2 20 2.8 2.8 3.8 
3 88 12.2 12.2 16.0 
4 163 22.6 22.6 38.6 
5 185 25.7 25.7 64.3 
6 96 13.3 13.3 77.6 
7 83 11.5 11.5 89.2 
8 41 5.7 5.7 94.9 
9 9 1.3 1.3 96.1 
10 10 1.4 1.4 97.5 
11 2 .3 .3 97.8 
12 7 1.0 1.0 98.8 
13 2 .3 .3 99.0 
14 1 .1 .1 99.2 
15 3 .4 .4 99.6 
20 2 .3 .3 99.9 
22 1 .1 .1 100.0 
Total 720 100.0 100.0  

 

 

(10-1) Family member <18 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Nil 165 22.9 22.9 22.9 

1 206 28.6 28.6 51.5 
2 219 30.4 30.4 81.9 
3 83 11.5 11.5 93.5 
4 29 4.0 4.0 97.5 
5 13 1.8 1.8 99.3 
6 2 .3 .3 99.6 
7 3 .4 .4 100.0 
Total 720 100.0 100.0  

 

 

 

(10-2) Family member 19-59 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Nil 9 1.3 1.3 1.3 

1 14 1.9 1.9 3.2 
2 203 28.2 28.2 31.4 
3 192 26.7 26.7 58.1 
4 168 23.3 23.3 81.4 
5 73 10.1 10.1 91.5 
6 23 3.2 3.2 94.7 
7 19 2.6 2.6 97.4 
8 7 1.0 1.0 98.3 
9 2 .3 .3 98.6 
10 3 .4 .4 99.0 
11 2 .3 .3 99.3 
14 3 .4 .4 99.7 
15 2 .3 .3 100.0 
Total 720 100.0 100.0  
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(10-3) Family member >60 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Nil 554 76.9 76.9 76.9 

1 135 18.8 18.8 95.7 
2 29 4.0 4.0 99.7 
3 2 .3 .3 100.0 
Total 720 100.0 100.0  

 

 

(11-2) Ownership of Building 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Own 257 35.7 35.7 35.7 

Family 100 13.9 13.9 49.6 
Rent 357 49.6 49.6 99.2 
Other 6 .8 .8 100.0 
Total 720 100.0 100.0  

 

 

(11-3) Floor space of house 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid <40 sqM 28 3.9 3.9 3.9 

41-80 sqM 164 22.8 22.8 26.7 
81-120 sqM 159 22.1 22.1 48.8 
121-160 sqM 148 20.6 20.6 69.3 
161-200 sqM 129 17.9 17.9 87.2 
>200 sqM 92 12.8 12.8 100.0 
Total 720 100.0 100.0  

 

 

(11-4a) Type of house 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Detached 471 65.4 65.4 65.4 

Govt house 66 9.2 9.2 74.6 
Apartment 183 25.4 25.4 100.0 
Total 720 100.0 100.0  

 

 

(11-4b) Number of floors 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid 1-5 (detached) 413 57.4 57.4 57.4 

5+ (detached) 58 8.1 8.1 65.4 
1-5 (govt) 64 8.9 8.9 74.3 
5+ (govt) 1 .1 .1 74.4 
1-5 (Apt) 179 24.9 24.9 99.3 
5+ (Apt) 5 .7 .7 100.0 
Total 720 100.0 100.0  
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(11-5) Major structure 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Brick mason 115 16.0 16.0 16.0 

Brick-RC 225 31.3 31.3 47.2 
Full RC 306 42.5 42.5 89.7 
Steel 1 .1 .1 89.9 
Brick-wood 4 .6 .6 90.4 
Burnable roof/fence 15 2.1 2.1 92.5 
CI sheet roof/fence 54 7.5 7.5 100.0 
Total 720 100.0 100.0  

 

(11-6-1) Current purchase of house (BDT) 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 365 50.7 50.7 50.7 

200000 3 .4 .4 51.1 
300000 2 .3 .3 51.4 
400000 2 .3 .3 51.7 
500000 6 .8 .8 52.5 
700000 2 .3 .3 52.8 
800000 7 1.0 1.0 53.8 
900000 1 .1 .1 53.9 
1000000 6 .8 .8 54.7 
1200000 1 .1 .1 54.9 
1400000 1 .1 .1 55.0 
1500000 3 .4 .4 55.4 
1600000 1 .1 .1 55.6 
2000000 11 1.5 1.5 57.1 
2500000 1 .1 .1 57.2 
3000000 13 1.8 1.8 59.0 
3500000 5 .7 .7 59.7 
4000000 36 5.0 5.0 64.7 
4500000 8 1.1 1.1 65.8 
5000000 47 6.5 6.5 72.4 
5500000 1 .1 .1 72.5 
6000000 16 2.2 2.2 74.7 
7000000 5 .7 .7 75.4 
7500000 1 .1 .1 75.6 
8000000 23 3.2 3.2 78.8 
8500000 2 .3 .3 79.0 
9000000 1 .1 .1 79.2 
10000000 27 3.8 3.8 82.9 
10100000 1 .1 .1 83.1 
11000000 1 .1 .1 83.2 
12500000 1 .1 .1 83.3 
15000000 17 2.4 2.4 85.7 
20000000 28 3.9 3.9 89.6 
22000000 1 .1 .1 89.7 
25000000 4 .6 .6 90.3 
30000000 19 2.6 2.6 92.9 
40000000 7 1.0 1.0 93.9 
50000000 26 3.6 3.6 97.5 
60000000 2 .3 .3 97.8 
70000000 3 .4 .4 98.2 
90000000 1 .1 .1 98.3 
100000000 8 1.1 1.1 99.4 
200000000 3 .4 .4 99.9 
500000000 1 .1 .1 100.0 
Total 720 100.0 100.0  
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(11‐6‐2) Rent of the house (BDT) 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 355 49.3 49.3 49.3 

700 1 .1 .1 49.4 
1000 5 .7 .7 50.1 
1200 4 .6 .6 50.7 
1400 1 .1 .1 50.8 
1500 14 1.9 1.9 52.8 
1600 1 .1 .1 52.9 
1800 3 .4 .4 53.3 
2000 6 .8 .8 54.2 
2100 1 .1 .1 54.3 
2200 1 .1 .1 54.4 
2500 4 .6 .6 55.0 
3000 8 1.1 1.1 56.1 
3200 1 .1 .1 56.3 
3500 5 .7 .7 56.9 
3800 1 .1 .1 57.1 
4000 8 1.1 1.1 58.2 
4500 15 2.1 2.1 60.3 
5000 11 1.5 1.5 61.8 
5500 16 2.2 2.2 64.0 
5600 1 .1 .1 64.2 
6000 22 3.1 3.1 67.2 
6200 1 .1 .1 67.4 
6500 7 1.0 1.0 68.3 
7000 37 5.1 5.1 73.5 
7500 18 2.5 2.5 76.0 
8000 40 5.6 5.6 81.5 
8500 10 1.4 1.4 82.9 
9000 29 4.0 4.0 86.9 
9500 2 .3 .3 87.2 
10000 29 4.0 4.0 91.3 
10500 1 .1 .1 91.4 
11000 6 .8 .8 92.2 
11500 1 .1 .1 92.4 
12000 20 2.8 2.8 95.1 
12500 2 .3 .3 95.4 
13000 2 .3 .3 95.7 
15000 3 .4 .4 96.1 
16000 3 .4 .4 96.5 
17000 1 .1 .1 96.7 
18000 3 .4 .4 97.1 
20000 6 .8 .8 97.9 
22000 3 .4 .4 98.3 
24000 4 .6 .6 98.9 
25000 3 .4 .4 99.3 
26000 1 .1 .1 99.4 
28000 2 .3 .3 99.7 
30000 1 .1 .1 99.9 
48000 1 .1 .1 100.0 
Total 720 100.0 100.0  

 

(12) Disaster experience 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 237 32.9 32.9 32.9 

Yes 483 67.1 67.1 100.0 
Total 720 100.0 100.0  
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(12-1) Disaster list 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 237 32.9 32.9 32.9 

Flood 361 50.1 50.1 83.1 
Cyclone 38 5.3 5.3 88.3 
Tornado 36 5.0 5.0 93.3 
Earthquake 8 1.1 1.1 94.4 
Accident 4 .6 .6 95.0 
War/famine 9 1.3 1.3 96.3 
Other 27 3.8 3.8 100.0 
Total 720 100.0 100.0  

 

 

(13) Lost anyone in disaster 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 662 91.9 91.9 91.9 

Yes 58 8.1 8.1 100.0 
Total 720 100.0 100.0  

 

 

(14) Disaster that will affect most (RE) 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Flood 53 7.4 7.4 7.4 

Cyclone 15 2.1 2.1 9.4 
Tornado 13 1.8 1.8 11.3 
Earthquake 443 61.5 61.5 72.8 
Accident 5 .7 .7 73.5 
War/famine 12 1.7 1.7 75.1 
Other 179 24.9 24.9 100.0 
Total 720 100.0 100.0  

 

 

(16) Will big EQ occur in Dhaka (RE) 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 58 8.1 8.1 8.1 

Yes 662 91.9 91.9 100.0 
Total 720 100.0 100.0  

 

 

(16-1) Anticipated time 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 58 8.1 8.1 8.1 

0-5 Years 330 45.8 45.8 53.9 
5-10 Years 199 27.6 27.6 81.5 
10-15 Years 77 10.7 10.7 92.2 
15-20 Years 32 4.4 4.4 96.7 
20-50 Years 11 1.5 1.5 98.2 
50 Years+ 13 1.8 1.8 100.0 
Total 720 100.0 100.0  
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(17) Hazard information source 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Radio 7 1.0 1.0 1.0 

TV 675 93.8 93.8 94.7 
Newspaper 20 2.8 2.8 97.5 
Local admin 1 .1 .1 97.6 
Others 17 2.4 2.4 100.0 
Total 720 100.0 100.0  

 

(18) Damage may occur in houses in Mahalla (RR) 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No damage 9 1.3 1.3 1.3 

Little damage 72 10.0 10.0 11.3 
Thinking either 114 15.8 15.8 27.1 
Partial destruction 197 27.4 27.4 54.4 
Complete destruction 328 45.6 45.6 100.0 
Total 720 100.0 100.0  

 

(19) Damage may occur in houses in Ward (RR) 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No damage 6 .8 .8 .8 

Little damage 66 9.2 9.2 10.0 
Thinking either 170 23.6 23.6 33.6 
Partial destruction 193 26.8 26.8 60.4 
Complete destruction 285 39.6 39.6 100.0 
Total 720 100.0 100.0  

 

(20) Damage may occur in your house (RR) 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No damage 38 5.3 5.3 5.3 

Little damage 145 20.1 20.1 25.4 
Thinking either 122 16.9 16.9 42.4 
Partial destruction 151 21.0 21.0 63.3 
Complete destruction 264 36.7 36.7 100.0 
Total 720 100.0 100.0  

 

(21) Acceptable damage to own house (AR) 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No damage 120 16.7 16.7 16.7 

Partial but repairable 144 20.0 20.0 36.7 
Partial but not repairable 114 15.8 15.8 52.5 
Complete destruction 190 26.4 26.4 78.9 
Other/not sure 152 21.1 21.1 100.0 
Total 720 100.0 100.0  

 

(22a1) ISM-Repair  
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 474 65.8 65.8 65.8 

Yes 246 34.2 34.2 100.0 
Total 720 100.0 100.0  
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(22a2) ISM-Restoration  
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 587 81.5 81.5 81.5 

Yes 133 18.5 18.5 100.0 
Total 720 100.0 100.0  

 

 

(22a3) ISM-Retrofitting  
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 454 63.1 63.1 63.1 

Yes 266 36.9 36.9 100.0 
Total 720 100.0 100.0  

 

 

(22a4) ISM-EQ Insurance  
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 658 91.4 91.4 91.4 

Yes 62 8.6 8.6 100.0 
Total 720 100.0 100.0  

 

 

(22a5) ISM-Other  
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 707 98.2 98.2 98.2 

Yes 13 1.8 1.8 100.0 
Total 720 100.0 100.0  

 

 

(22b) Can afford by self 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 425 59.0 59.0 59.0 

Repair 119 16.5 16.5 75.6 
Restoration 39 5.4 5.4 81.0 
Retrofitting 95 13.2 13.2 94.2 
Earthquake insurance 40 5.6 5.6 99.7 
Other 2 .3 .3 100.0 
Total 720 100.0 100.0  

 

 

(22c) Cannot afford by self 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 295 41.0 41.0 41.0 

Repair 126 17.5 17.5 58.5 
Restoration 94 13.1 13.1 71.5 
Retrofitting 172 23.9 23.9 95.4 
Earthquake insurance 22 3.1 3.1 98.5 
Other 11 1.5 1.5 100.0 
Total 720 100.0 100.0  
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(23) Measures already done 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid None 700 97.2 97.2 97.2 

Done 20 2.8 2.8 100.0 
Total 720 100.0 100.0  

 

(23-1) The done action 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 701 97.4 97.4 97.4 

Repair 10 1.4 1.4 98.8 
Restoration 2 .3 .3 99.0 
Retrofitting 6 .8 .8 99.9 
Earthquake insurance 1 .1 .1 100.0 
Total 720 100.0 100.0  

 

(24-0) Cost cut as cause for house damage 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 545 75.7 75.7 75.7 

Strongly disagree 2 .3 .3 76.0 
Strongly agree 173 24.0 24.0 100.0 
Total 720 100.0 100.0  

 

(24-1) Lack of information as cause for house damage 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 514 71.4 71.4 71.4 

Strongly agree 206 28.6 28.6 100.0 
Total 720 100.0 100.0  

 

(24-2) Built without proper design/engineering supervision 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 464 64.4 64.4 64.4 

Strongly disagree 21 2.9 2.9 67.4 
Strongly agree 235 32.6 32.6 100.0 
Total 720 100.0 100.0  

 

(24-3) Other cause for house damage 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 634 88.1 88.1 88.1 

Strongly disagree 5 .7 .7 88.8 
Agree 3 .4 .4 89.2 
Strongly agree 78 10.8 10.8 100.0 
Total 720 100.0 100.0  

 

(25-0) Neighboring schools may collapse 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 709 98.5 98.5 98.5 

Strongly agree 11 1.5 1.5 100.0 
Total 720 100.0 100.0  
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(25-1) Destructed building may fall and close roads 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 476 66.1 66.1 66.1 

Strongly agree 244 33.9 33.9 100.0 
Total 720 100.0 100.0  

 

(25-2) Electric pole may fall on roads 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 567 78.8 78.8 78.8 

Strongly agree 153 21.3 21.3 100.0 
Total 720 100.0 100.0  

 

(25-3) Road communication may closed 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 640 88.9 88.9 88.9 

Strongly agree 80 11.1 11.1 100.0 
Total 720 100.0 100.0  

 

(25-4) Disruption in water supply and scarcity 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 681 94.6 94.6 94.6 

Strongly agree 39 5.4 5.4 100.0 
Total 720 100.0 100.0  

 

(25-5) Hospital buildings may collapse 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 715 99.3 99.3 99.3 

Strongly agree 5 .7 .7 100.0 
Total 720 100.0 100.0  

 

(25-6) Fire may break out 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 515 71.5 71.5 71.5 

Agree 1 .1 .1 71.7 
Strongly agree 204 28.3 28.3 100.0 
Total 720 100.0 100.0  

 

(25-7) Other effect in neighborhood 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 713 99.0 99.0 99.0 

Strongly agree 7 1.0 1.0 100.0 
Total 720 100.0 100.0  

 

(26-0) Build, buy, rent EQ resistant house 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 306 42.5 42.5 42.5 

Strongly agree 414 57.5 57.5 100.0 
Total 720 100.0 100.0  
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(26-1) Fixing movable materials and furniture 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 700 97.2 97.2 97.2 

Strongly agree 20 2.8 2.8 100.0 
Total 720 100.0 100.0  

 

(26-2) Keep emergency goods at house 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 705 97.9 97.9 97.9 

Strongly agree 15 2.1 2.1 100.0 
Total 720 100.0 100.0  

 

(26-3) Awareness raising with family members 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 609 84.6 84.6 84.6 

Strongly agree 111 15.4 15.4 100.0 
Total 720 100.0 100.0  

 
 
(26-4) Awareness raising with neighbors 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 564 78.3 78.3 78.3 

Strongly agree 156 21.7 21.7 100.0 
Total 720 100.0 100.0  

 

(26-5) Other actions 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 712 98.9 98.9 98.9 

Strongly disagree 1 .1 .1 99.0 
Strongly agree 7 1.0 1.0 100.0 
Total 720 100.0 100.0  

 

(27-0) Local mason (not trained) for safe construction 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 690 95.8 95.8 95.8 

Strongly agree 30 4.2 4.2 100.0 
Total 720 100.0 100.0  

 

(27-1) Qualified mason for safe construction 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 611 84.9 84.9 84.9 

Strongly agree 109 15.1 15.1 100.0 
Total 720 100.0 100.0  

 

(27-2) Engineers for safe construction 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 175 24.3 24.3 24.3 

Strongly agree 545 75.7 75.7 100.0 
Total 720 100.0 100.0  
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(27-3) Construction companies for safe construction 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 688 95.6 95.6 95.6 

Strongly agree 32 4.4 4.4 100.0 
Total 720 100.0 100.0  

 

(27-4) Other action for safe construction 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 717 99.6 99.6 99.6 

Strongly agree 3 .4 .4 100.0 
Total 720 100.0 100.0  

 
 
(28-0) Willingness to pay 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 424 58.9 58.9 58.9 

Yes 296 41.1 41.1 100.0 
Total 720 100.0 100.0  

 

(28-1) Monthly income's % to spend 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 424 58.9 58.9 58.9 

1 2 .3 .3 59.2 
2 4 .6 .6 59.7 
3 2 .3 .3 60.0 
5 143 19.9 19.9 79.9 
10 78 10.8 10.8 90.7 
15 1 .1 .1 90.8 
20 32 4.4 4.4 95.3 
25 3 .4 .4 95.7 
30 1 .1 .1 95.8 
50 28 3.9 3.9 99.7 
60 1 .1 .1 99.9 
100 1 .1 .1 100.0 
Total 720 100.0 100.0  

 

(28-1-1) Time period to continue to pay 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 423 58.8 58.8 58.8 

1-3 months 197 27.4 27.4 86.1 
3-6 months 42 5.8 5.8 91.9 
6 months-2 years 37 5.1 5.1 97.1 
2-5 years 11 1.5 1.5 98.6 
>5 years 10 1.4 1.4 100.0 
Total 720 100.0 100.0  

 

(29-0) No support required 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 664 92.2 92.2 92.2 

Strongly agree 56 7.8 7.8 100.0 
Total 720 100.0 100.0  
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(29-1) Free seismic assessment 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 678 94.2 94.2 94.2 

Strongly agree 42 5.8 5.8 100.0 
Total 720 100.0 100.0  

 

(29-2) Subsidy 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 692 96.1 96.1 96.1 

Strongly agree 28 3.9 3.9 100.0 
Total 720 100.0 100.0  

 

(29-3) Tax exemption 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 696 96.7 96.7 96.7 

Strongly agree 24 3.3 3.3 100.0 
Total 720 100.0 100.0  

 

(29-4) Free technical support 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 663 92.1 92.1 92.1 

Strongly agree 57 7.9 7.9 100.0 
Total 720 100.0 100.0  

 

(29-5) Loan with low interest 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 680 94.4 94.4 94.4 

Strongly agree 40 5.6 5.6 100.0 
Total 720 100.0 100.0  

 

(29-6) Nonrefundable grant 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 607 84.3 84.3 84.3 

Strongly disagree 1 .1 .1 84.4 
Agree 1 .1 .1 84.6 
Strongly agree 111 15.4 15.4 100.0 
Total 720 100.0 100.0  

 

(29-7) Other support 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 718 99.7 99.7 99.7 

Strongly agree 2 .3 .3 100.0 
Total 720 100.0 100.0  

 

(30-0) Extra rent for safety measures by tenant  
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 339 47.1 47.1 47.1 

No 245 34.0 34.0 81.1 
Yes 136 18.9 18.9 100.0 
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(30-0) Extra rent for safety measures by tenant  
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 339 47.1 47.1 47.1 

No 245 34.0 34.0 81.1 
Yes 136 18.9 18.9 100.0 
Total 720 100.0 100.0  

(30-1) % of extra rent 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 584 81.1 81.1 81.1 

5% 116 16.1 16.1 97.2 
10% 17 2.4 2.4 99.6 
10%+ 3 .4 .4 100.0 
Total 720 100.0 100.0  

 

(31) Facilities to be protected with high priority 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Radio 1 .1 .1 .1 

TV 5 .7 .7 .8 
School 7 1.0 1.0 1.8 
Hospital 143 19.9 19.9 21.7 
Govt Office 5 .7 .7 22.4 
Religious place 7 1.0 1.0 23.3 
Water 48 6.7 6.7 30.0 
Sewerage 2 .3 .3 30.3 
Electricity 16 2.2 2.2 32.5 
Gas 17 2.4 2.4 34.9 
Telephone 206 28.6 28.6 63.5 
Fire and rescue 234 32.5 32.5 96.0 
Other 29 4.0 4.0 100.0 
Total 720 100.0 100.0  

 

(32) Organization working for risk reduction 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 691 96.0 96.0 96.0 

Yes 2 .3 .3 96.3 
Do not know 27 3.8 3.8 100.0 
Total 720 100.0 100.0  

 

(33) Activities of those organization 
 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 718 99.7 99.7 99.7 

Awareness on disaster 1 .1 .1 99.9 
Awareness on electricity and 
water use 

1 .1 .1 100.0 

Total 720 100.0 100.0  

 

(34) Know the BNBC 1993 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 703 97.6 97.6 97.6 

Yes 17 2.4 2.4 100.0 
Total 720 100.0 100.0  
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(36a1) ISM-Repair-II 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 535 74.3 74.3 74.3 

Yes 185 25.7 25.7 100.0 
Total 720 100.0 100.0  

 

(36a2) ISM-Restoration-II 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 563 78.2 78.2 78.2 

Yes 157 21.8 21.8 100.0 
Total 720 100.0 100.0  

 

(36a3) ISM-Retrofitting-II 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 416 57.8 57.8 57.8 

Yes 304 42.2 42.2 100.0 
Total 720 100.0 100.0  

 

(36a4) ISM-EQ Insurance-II 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 658 91.4 91.4 91.4 

Yes 62 8.6 8.6 100.0 
Total 720 100.0 100.0  

 

(36a5) ISM-Other-II 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 708 98.3 98.3 98.3 

Yes 12 1.7 1.7 100.0 
Total 720 100.0 100.0  

 

(36b) Can afford by self-II 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 445 61.8 61.8 61.8 

Repair 93 12.9 12.9 74.7 
Restoration 38 5.3 5.3 80.0 
Retrofitting 100 13.9 13.9 93.9 
Earthquake insurance 40 5.6 5.6 99.4 
Other 4 .6 .6 100.0 
Total 720 100.0 100.0  

 

(36c) Cannot afford by self-II 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 275 38.2 38.2 38.2 

Repair 91 12.6 12.6 50.8 
Restoration 120 16.7 16.7 67.5 
Retrofitting 203 28.2 28.2 95.7 
Earthquake insurance 22 3.1 3.1 98.8 
Other 9 1.3 1.3 100.0 
Total 720 100.0 100.0  

 

(37-0) Build, buy, rent EQ resistant house-II 
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 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 257 35.7 35.7 35.7 

Strongly disagree 1 .1 .1 35.8 
Strongly agree 462 64.2 64.2 100.0 
Total 720 100.0 100.0  

 

(37-1) Fixing movable materials and furniture-II 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 708 98.3 98.3 98.3 

Strongly agree 12 1.7 1.7 100.0 
Total 720 100.0 100.0  

 

(37-2) Keep emergency goods at house-II 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 712 98.9 98.9 98.9 

Strongly agree 8 1.1 1.1 100.0 
Total 720 100.0 100.0  

 

(37-3) Awareness raising with family members-II 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 633 87.9 87.9 87.9 

Agree 1 .1 .1 88.1 
Strongly agree 86 11.9 11.9 100.0 
Total 720 100.0 100.0  

 
(37-4) Awareness raising with neighbors-II 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 568 78.9 78.9 78.9 

Strongly agree 152 21.1 21.1 100.0 
Total 720 100.0 100.0  

 

(37-5) Other actions-II 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 713 99.0 99.0 99.0 

Strongly agree 7 1.0 1.0 100.0 
Total 720 100.0 100.0  

 

(38-0) Willingness to pay-II 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 354 49.2 49.2 49.2 

Yes 366 50.8 50.8 100.0 
Total 720 100.0 100.0  

 

(38-1) Monthly income's % to spend-II 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No 355 49.3 49.3 49.3 

1 5 .7 .7 50.0 
2 10 1.4 1.4 51.4 
3 2 .3 .3 51.7 
4 1 .1 .1 51.8 
5 181 25.1 25.1 76.9 
10 92 12.8 12.8 89.7 
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15 4 .6 .6 90.3 
20 39 5.4 5.4 95.7 
25 2 .3 .3 96.0 
30 1 .1 .1 96.1 
50 27 3.8 3.8 99.9 
100 1 .1 .1 100.0 
Total 720 100.0 100.0  

(38-1-1) Time period to continue to pay-II 
 
 Frequency Percent Valid Percent Cumulative Percent 
Valid No Answer 356 49.4 49.4 49.4 

1-3 months 151 21.0 21.0 70.4 
3-6 months 113 15.7 15.7 86.1 
6 months - 2 years 60 8.3 8.3 94.4 
2-5 years 16 2.2 2.2 96.7 
>5 years 24 3.3 3.3 100.0 
Total 720 100.0 100.0  
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Appendix-7 
 Ward Map Showing Surveyed Buildings  
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Figure-A-7-1: Map showing surveyed households in most vulnerable ward#68  
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Figure-A-7-2: Map showing surveyed households in most vulnerable ward#69 
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Figure-A-7-3: Map showing surveyed households in most vulnerable ward#72 
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Figure-A-7-4: Map showing surveyed households in most vulnerable ward#78 
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Figure-A-7-5: Map showing surveyed households in most vulnerable ward#87 
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Figure-A-7-6: Map showing surveyed households in most vulnerable ward#89 
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Figure- A-7-7: Map showing surveyed households in modera. vulnerable ward#33 
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Figure-A-7-8: Map showing surveyed households in moderate vulnerable ward#40 
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Fig-A-7-9: Map showing surveyed households in moderate vulnerable ward#47 
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Fig-A-7-10: Map showing surveyed households in moderate vulnerable ward#48 
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Fig-A-7-11: Map showing surveyed households in moderate vulnerable ward#49 
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Fig-A-7-12: Map showing surveyed households in moderate vulnerable ward#65 
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Figure-A-7-13: Map showing surveyed households in less vulnerable ward#5 



225 

 

 

Figure-A-7-14: Map showing surveyed households in less vulnerable ward#11 
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Figure-A-7-15: Map showing surveyed households in less vulnerable ward#17 
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Figure-A-7-16: Map showing surveyed households in less vulnerable ward#23 
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Figure-A-7-17: Map showing surveyed households in less vulnerable ward#27 
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Figure-A-7-18: Map showing surveyed households in less vulnerable ward#30 


