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1. Background of the study 
In recent years, the demand for ensuring and 

improving the safety of residents has been growing with 
the increased number of natural disasters and accidents 
associated with a super-aging society. 

Past studies have accumulated knowledge in specific 
fields of housing, including earthquake resistance, fire 
control, prevention of accidents within houses, and crime 
prevention. The analyses of causes have produced 
outcomes that would reach solutions, some of which have 
been useful in preparing and revising laws, regulations, 
and standards.  

Since houses are private property, however, the 
progress of improve measures is often slow, especially in 
already constructed houses due to impeding factors, such 
as that most of the safety measures in houses are up to the 
self-support of residents and that the knowledge of 
construction and cumbersome procedures are required for 
ordinary residents.   
2. Outline of research findings 

The author extracted effective measures that residents 
could implement as focused implementation points of 
safety measures by presenting the chain of impeding 
factors (hazard)*1 in ETA*2 or FTA*3 for specific types of 
natural disasters and accidents related to houses and then 
disconnecting the links to prevent natural disasters and 
accidents from becoming connected (table 1).  

Then, focusing on already constructed houses, the 
author presented points to overcome to eliminate 
impeding factors for residents to autonomously 
implement safety measures and make it easier for them to 
engage in voluntary actions (table 2). 

The author also explored effective measures based on 
hearing investigations with those who are assigned to 
already constructed houses and surveys responded to by 
residents who renovated their houses (table 3). 
 

*1 Impeding factor (hazard): Factors that produce causes of natural disasters and accidents. 
Impeding factors are sometimes called the source of potential hazards and risks in JIS Q 
0073. It is roughly categorized as ones that come from the natural environment, ones that 
come from the social environment, and ones that come from individual people. For 
example, major earthquakes and tsunamis are impeding factors that come from the natural 
environment and occur first. Then, as impeding factors that come from the social 
environment and individual people become linked, the level of damage increases and forms 
a major disaster. A large earthquake in areas without people, such as on the moon, does not 
become a major disaster.  
 
*2 ETA (Event Tree Analysis): A method that traces the link of impeding factors to analyze 
expected damage. This method becomes useful when analyzing natural disasters. It is also 
used to examine measures to prevent specific disasters and the progress or the spread of 
accidents.   
 
*3 FTA (Fault Tree Analysis): A method to analyze natural disasters and accidents by 
tracing the origin of impeding factors that cause the disasters and accidents. It becomes 
useful when analyzing daily disasters where the disasters and accidents can be artificially 
prevented. It is sometimes used to calculate the probability of onset in addition to the 
analysis of causes.  

 

Table 1: Example of focused points to implement 
safety measures in houses (self-support) 

 
Table 2: Main impeding factors and challenges 
associated with the renovation of already 
constructed houses 

 

Table 3: Main measures that are effective when 
specifically worked on 

3. Summary 
The author successfully narrowed down effective 

ways to promote safety measures as he organized 
impeding factors for implementing safety measures in 
already constructed houses and associated challenges and 
examined them through investigations targeted to those 
who were in charge of construction and those who 
renovated their houses. 

♦Increase the recognition and interest toward the 
necessity of renovation. 

♦Increase the number of experts and those with 
experiences in renovation who can provide proper 
advices. 

♦Use technologies that make invisibles visible. 
♦Publicize excellent examples of renovations. 


