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Abstract 

Java, Indonesia earthquake in 2006 claimed more than about 350,000 houses destroyed and damaged. 

Indeed, more than 200,000 houses had been already reconstructed in the end of 2008, during 

reconstruction phase. Now, some evidences have shown that people tend to ignore implementing the 

seismic standard for their house. This study provides a preliminary assessment why the current 

implementation of earthquake standard for house reconstruction is hard for the last ten years. Two 

hudreds of new and extension houses situated in Sewon District had been surveyed. The home owners 

with variety backgrounds had been interviewed.  Then, a focus group discussion was held to explain 

'why' the interview findings took place. The findings confirm that 85% of reconstructed houses are 

bad in the implementation of sesimic standard. Clearly, the implementation of the standard is not 

simply technical intervention. About 85% respondents mentioned about the dissemination message to 

achieve a sense of control and sense of ownership. If people rationalize that the implementation of 

seismic features in their own house is the most effective strategy for reducing losses and at the same 

time they perceive it is practically possible and achievable, they can control it. If people have a sense 

of control and are clever enough to implement seismic features properly, then they can also achieve a 

sense of ownership that enables people to generate a culture of prevention. The next key element was 

elaborated by 82% respondents and all focus group participants that this is about the government 

enforcement of the seismic standard through regulation of „the building construction permit‟.  

 

Keywords: earthquake standard, implementation, sense of control, sense of ownership, building 

permit 

 

INTRODUCTION 

An earthquake is a sudden, rapid shaking of the Earth caused by the breaking and 

shifting of rock beneath the Earth's surface.  As an earthquake prone country, 

Indonesia has witnessed massive deaths and a series of costly and damaging 

outcomes. The infamous Indian Ocean Indonesian Aceh‟s Earthquake on 26
th

 

December 2004 (located off the West Coast of Northern Sumatra, Indonesia) was the 

5
th

 largest earthquake recorded in the world since 1900 (USGS, 2014). At the present 

time, scientists cannot predict precisely when and where an earthquake will occur 

(BSSC, 1995). Although earthquakes cannot be prevented, modern science and 

engineering provide tools that can be used to reduce their effects, based on the fact 

that much of the damage caused by earthquakes is predictable and preventable. 

Broadly speaking, predicting earthquakes may be difficult, but preparing for disaster 

is not. 

 

Certainly, in the beginning twenty first century, several deadly earthquakes with such 

enormous death tolls have occurred throughout Indonesia. These earthquakes include 
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(BNPB, 2016): the legendary Indian Ocean Indonesian earthquake and tsunami in 

2004, with more than 225,000 deaths across 12 nations (165,708 deaths in Indonesia 

alone); in 2006, Indonesian Yogyakarta‟s earthquake with 5,716 deaths; the West 

Sumatra earthquake in 2009 – killing over 1,000 people; and the current disaster was 

the Pidie-Aceh earthquake in December 2016 – claiming over 50 deaths. With 

growing populations and infrastructures (high-rise buildings, bridges, apartments, 

pipelines, communication towers, and other utilities), earthquakes pose a greater 

hazard to people‟s lives and communities than ever before. A few hundred years ago, 

even large earthquakes could go unnoticed but now even a small earthquake is often 

felt by thousands of people.  

 

Based on such field investigations from past earthquakes, the majority of damage 

caused by the ground shaking has been inflicted on buildings and houses which are 

poor in design and construction. Most earthquake-related deaths and injuries have 

resulted from the collapse of such buildings. In 2004, the Indian Ocean Indonesian 

Aceh earthquake (together with tsunami) caused around 127,000 buildings/houses to 

be completely destroyed (BAPPENAS, 2006). Abundantly, the severe ground 

shaking of Yogyakarta earthquake in 2006 left 156,662 private houses totally 

destroyed and 202,031 damaged (BAPPENAS, 2005). Similarly, the West Sumatra 

earthquake in 2009 claimed about about 115,000 houses destroyed and over 135,000 

houses damaged (BAPPENAS, 2009); and the Pidie-Aceh in 2016 earthquake made 

several hundreds houses destroyed or damaged (BNPB, 2016). The lesson learned 

from Yogyakarta‟s earthquake in 2006 brings home very forcefully the fact that a 

great disaster occurred in a densely populated area, which did not have earthquake-

resistant constructions. These fact suggest that current house constructions in major 

cities in Indonesia are not earthquake resistant. 

 

Most of the collapsed or heavily damaged buildings and houses were non-engineered, 

masonry constructions, with or without a reinforced concrete frame, in particular, 

those built by medium-low income communities or medium-low cost housing. On 

the other hand, the very few buildings that were constructed according to seismic 

codes were able to survive the earthquakes. This evidence is similar to the findings 

from other developing countries (Mansouri et al., 2002).  



3 

According to the huge number of earthquake occurrences, the large amount of 

building damage after any quake and the concentration of population in cities in and 

around Indonesia, it can be widely seen that cities in Indonesia face a great 

earthquake hazard, threatening all elements of community life. As a result, the 

quality of reconstruction after the disaster is the paramount key whether the next 

disaster will happen or not. In particular, there is no need to delay implementing 

seismic code in every house construction comprehensively. During about 2 years 

after the earthquake, people in Bantul Regency area, a severely affected area 

following the Yogyakarta earthquake in 2006, implemented seicmic codes for their 

home rigorously, more than 200,000 houses reconstructed. Government, 

academicians, and local engineer helped community collectively and collaboratively 

to build back their houses better. They perceived that tomorrow‟s risk is today‟s 

challenge.  

 

Unfortunately, currently, many people tend to ignore implementing the seismic codes. 

In February 2016 – May 2016, it was conducted several glance investigations in 

Bantul Regency to depict some progress in house reconstruction after ten years of 

Yogyakarta earthquake whether they implement seicmic codes or not. Some of the 

evidence has shown that non-engineered buildings are still being constructed by self-

build owners and builders within medium-low-income populations in Indonesia, due 

to demographic pressure. Unproper implementation of seismic codes in non-

engineered structures are prevalent. Although these housings will slowly be replaced 

by those of more reliable construction, it is widely accepted that they will remain the 

single greatest source of existing seismic risk for the foreseeable future. This gives a 

stronger urgency to introduce seismic resistance for both existing and new buildings, 

as it is imperative to reduce death tolls in future earthquakes. 

 

This study provides a preliminary assessment why the current implementation of 

earthquake standard for house reconstruction is hard for the last ten years. It is hoped 

that these findings will present better understanding of this matter, which would 

reduce, even avoid, many of the deaths if the implementation of seismic codes had 

been properly employed. The implementation of the seismic codes in actual 

construction is paramount as the key to ensuring earthquake safety, particularly 
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within non-engineered housings, which are responsible for massive death tolls during 

earthquakes. 

 

METHODOLOGY 

Two hudreds of new and extension houses situated in Sewon District, Bantul 

Regency, which were just built or being built, had been surveyed. Data about any 

aspects of implementation seismic features on their house construction had been 

collected from home owners via interviewe. Through this method, a narrative 

response was achieved because the respondents had greater freedom of expression. 

Furthermore, the respondents were able to qualify their answers. It is the first stages 

in the study process and it amounts to a significant proportion of study content as a 

strong foundation for the next stage of the study. These was able to explain and list 

some emerging issues for the next data investigation.  

 

Then, a focus group discussion was held to explain 'why' the interview findings took 

place and finally to achieve a generalised result, extracted from the participants‟ 

opinions. The focus group discussion was conducted by inviting 12 important people 

from various backgrounds. The discussion participants were the people who had 

particularly taken part in the interview stage and who held an important position in 

Sewon District. This method was selected, based on the assumption that each 

participant wished to share and exchange common experience and knowledge about 

existing barriers and possible solutions directly and openly (Andrew, 2004). This 

final stage of the study was to draw some conclusions 

 

NON-ENGINEERED HOUSES 

A non-engineered house is an unsystematically designed, built, and supervised house 

structure. These houses are usually constructed by traditional builders and/or 

building owners, using common traditional approaches without intervention by 

qualified architects and engineers in their design and construction, but which may 

follow a set of recommendations derived from the observed behaviour of such 

buildings during past earthquakes and trained engineering judgement.  
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Over the past 30 years, in Indonesia, non-engineered houses are up to two storeys 

and constructed of half-brick thick masonry housings, built with reinforced concrete 

framing, consisting of the so called “practical columns and beams”, as a new culture 

(Boen, 2006). The driving force behind the common use bricks as heavy materials is 

the high price of appropriate wood, as the cost of light weight material is now 

increasing significantly. However, Boen highlights that if these new cultures of 

heavy non-engineered housings were built with good quality materials and good 

workmanship, they would probably survive the strongest earthquakes in accordance 

with the Indonesian seismic hazard map. In fact, recent earthquakes demonstrated 

that the majority of buildings constructed under the new culture were still not 

appropriately built for earthquake resistance, and only a very few were constructed 

according to advisable seismic resistance procedures. 

 

Statistically, the number of non-engineered housings is enormous. Studying the 

quantitative number of non-engineered buildings at Yogyakarta City just before the 

2006 earthquake, Sarwidi and Winarno (2006) described that 93.5% of Yogyakarta 

City residential housing stocks were non-engineered structures. The percentage of 

non-engineered houses made of heavy materials, i.e. one or half-brick thick masonry 

buildings, was 84.8%, of which 1% were the very old houses without reinforcement 

and proper maintenance and the remainder seemed to be „the new culture‟ 

conctructions. The percentage of non-engineered houses built with lightweight 

materials such as teak wood in traditional and historic houses, or other lightweight 

materials elsewhere, was 8.7%. Some of them belong to the poorest of the poor and 

are made from very lightweight materials that, perhaps, may be able to resist strong 

ground shaking and would also be less deadly if they collapse. The remaining 6.5% 

are the engineered houses, which definitely belong to wealthy people. 

 

Due to the rapid economic growth in Indonesia as a developing country, it is clear 

that many new buildings in cities are still needed to accommodate the large and 

increasing population. This indicates that non seismic resistance of non-engineered 

housings is still being practised by self-build owners, builders, and local engineers. 

Although these housings will slowly be replaced by those of a more reliable 

construction, they will remain the majority of total housing stock and will be the 
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single greatest source of existing seismic risk for the foreseeable future, especially 

those masonry houses of questionable structure, which are mainly occupied by 

medium-low income families in Indonesia (IUDMP, 2002).  

 

The strong correlation between the large number of deaths and injuries and the 

collapse of non-engineered housings suggests it is imperative to introduce seismic 

code for both existing and new non-engineered housings in order to reduce death 

tolls in future earthquakes. A seismic code is a set of legal requirements intended to 

ensure that a building is designed and constructed so that, if it is subjected to 

earthquake destructive forces, it will present no significant threat to the life, health, 

or welfare of its occupants or the general public (BSSC, 1995). Indeed, the non-

seismic resistance of non-engineered housings is the weakest link amidst the urban 

landscape during the strong, sudden onset of a quake. Most of the loss of life in the 

past earthquakes has occurred due to the collapse of these houses. It is well accepted 

amongst many engineers that earthquakes do not kill people; it is unsafe construction 

of houses and buildings that kills people as a result of earthquakes. The ground 

shaking when earthquakes strike will not become a disaster if communities have such 

measures to reduce the risk beforehand.  It is very important that the reconstruction 

of houses after earthquakes should follow the standard for the seismic design and/or 

construction of housings. 

 

RECONSTRUCTION AFTER THE JAVA EARTHQUAKE 

In May 27, 2006, an earthquake struck Java Indonesia, located in Yogyakarta and 

Central Java. The earthquake took over 5,700 lives, injured between 40,000 and 

60,000 more, and robbed hundreds of thousands of their homes and livelihoods. 

There were more than 350,000 houses destroyed and damaged (75.315 houses totally 

collapsed). Damage and losses in housing amounted to Rp 15.3 trillion which is the 

highest figure over the past 50 years in a single Indonesian earthquake.  

 

After the stage of emergency response, Rehabilitation and Reconstruction Phase took 

place formally for 3 years till 2009.  The reconstruction aimed to rebuild the public 

system, economic system, infrastructure, and governance functions. Indonesian 

Government decided to develop the Program of Community-based Settlement 
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Rehabilitation and Reconstruction which placed community members as main actor 

collaboratively with several stakeholders. The community-based reconstruction was 

based on the Javanese self help culture, known as gotong royong, in which 

community was allowed to design and build their reconstruction houses in 

accordance with seismic standard and also their individual needs. It also enables 

people centred principles and policies. Similar situation is also found in Iran (Ibrion 

et.al, 2015). It was also found that many disaster victims reuse building materials 

ruins in the reconstruction process in Bantul (Sunoko, et.al, 2015). 

 

For the reconstruction purpose of the seismic resistance of houses, the common 

design of seismic resistance is now available in a simple manual on how to 

implement seismic resistance in a simple structure. After the Java earthquake, many 

organisations, agencies and individuals made and distributed thousands of such 

manuals to the affected areas. Also, many electronic books and articles on a similar 

subject from many countries can be downloaded from the internet. Through this 

approach, many seismic structural engineers are able to urge non-engineered 

construction actors to focus on the construction process. If they build a house 

corresponding to the manual, the building will comply with the advisable seismic 

features. Broadly speaking, the tools to implement such seismic codes now truly 

exist in non-engineered construction environments; thus, the most important issue is 

the construction process which is guided by local engineer in every community 

group to maintain the people build their own houses on the right track.  

 

During formal reconstruction phase, till 2009, the community participated in the 

training and workshop in order to have a basic knowledge of how to build the houses 

to meet an earthquake resistant house requirements. Some non-government 

organisations gave the onsite practical training. It was strengthened by intensive 

monitoring activities to ensure the continuity of the quality control of the 

construction. One local engineer was provided by Local Government to each 

community group in order to maintain and ensure that all house reconstructions 

follow the standards strictly. Generally, local builders, foremen, masons, carpenters, 

and small-medium contractors are the main actors. In certain cases, the house owners 

act as the builders as well. In Pakistan (Leersum  and  Arora, 2011), the process is 
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also using owner driven reconstruction. Design and planning stages are very rarely 

conducted in a systematic way. Sometimes, the construction risk is considered as the 

process is going on. Many families had started rebuilding their permanent house as 

early as 2 months after the earthquake. Figure 1 presents correct beam–column steel 

connection detail with suitable lap slice locations for laterally loaded and Figure 2 

gives an example a reconstructed house with seismic features. 

 

 

Figure 1  Correct beam-column steel connection detail with suitable lap slice for 

laterally loaded. 

 

 

 

 

Figure 2  A reconstructed house in accordance with seismic standard 
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Incrediby, more than 200,000 houses were already reconstructed in two years during 

reconstruction phase, in the end of 2008 (BNPB, 2016). Wardani (2009) mentions 

that the program in Patalan village, District of Jetis, Regency of Bantul achieve good 

result. All 193 investigated houses were reconstructed in accordance with seismic 

standard, in which there were 19 houses (9.84%) with very good quality and 174 

houses (90.16%) of good quality housings.  

 

After 2009, people in the affected area bring back the life to normalcy. The rest of 

houses needed to reconstruct were about 75,000 in Bantul Regency. Unfortunately, 

concerted efforts taken under rehabilitation and reconstruction programmes by 

various stakeholders were getting disappeared due to there were no formal  

reconstruction fund any more from Government. Some assistance from non-

government organisations begun to leave. People who rebuilt their houses either new 

or extension constructions were struggle to accomplish their house on their own fund 

or a little help could be received from experts who still stayed in the affected area. 

There  were little  community participation to be facilitated in design of dwellings, 

design of settlements, monitoring of quality, procuring of various documents 

required for establishing entitlements of land. In fact, there were number of post 

earthquake reconstruction programmes which were less successful.  People tend to 

neglect the last disaster by ignoring the seismic standard for their house due to the 

limited budget and other economic pressure. 

 

Badly, lessons learnt from the current disaster do not provide good effort after the 

period of formal reconstruction has gone. Little has changed in terms of the design or 

construction of village houses in that region, compared to those that were damaged 

then, 3-4 years ago. The application of the code was limited primarily to the wealthy 

families. In villages, there was typically rare standard for the seismic design and/or 

construction of housings. Villagers tend to build their own houses at minimal cost 

and with minimal safety measures in place. Various reconnaissance reports and 

interviews with local practitioners such as those undertaken in Bantul Regency, 

reveal some inadequate construction materials. Frequently, mortar and in-situ 

concrete is batch mixed on site. Any water source which is at hand is used in the mix. 

Such methods result in mixing by volume and not by weight and therefore no 
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account for moisture content is made. The resulting mortar and concrete are 

generally of poor quality, with a weak compressive strength. Additionally, it is 

poorly graded, compaction on site being inadequate, having a high water content and 

aggregates over 30 mm in size. Segregation and honeycombing are common, whilst 

concrete cover to the reinforcement varies widely, though generally less than 25 mm. 

All reinforcement is generally smooth mild steel. Steel reinforcement ratios and 

details are usually only adequate for gravity loading considerations, and include 90 

degree hooks at longitudinal bar ends (stirrups) and lap slice locations not suitable 

for laterally loaded frames. All too often, there is incorrect beam–column connection 

detail. The masonry infills vary in form and material, ranging from hollow or solid 

clay bricks, cement and concrete blocks, generally laid in a cement mortar. Figure 3 

depicts honeycombing in concrete and Figure 4 describes incorrect column-beam 

connection. 
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Figure 3  Low quality of concrete material with honeycombing 
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Figure 4  Incorrect beam–to-column joints detail (Boen, 2006) 

 

RESULT AND  DISCUSSION 

Sewon District was one of the most severe damaged areas after the May 2006 

earthquake. Many reconstruction activities have been held here to rebuild the 

livelihood system, infrastructure, and governance functions, especially for house 

reconstructions. In Februari 2016 – April 2016, ten years after the Java earthquake, 

two hudreds of new and extension houses, which were just built or being built, 

situated in Sewon District had been investigated along the implementation of seismic 

standard. The 200‟s home owners had been interviewed to collect information about 

what, who, and how the seismic code implemented on their current house 

construction. One hundreds and ten interviewees were farmers, 56 respondents were 

local builder (mason and carpenter), and the rest (34 persons) were other professions, 

such as teachers, bussinessmen, and government officers. Interviewees possessed 

many skills and attributes, from educational practices to technical expertise, and they 

gave freely their views and aspirations. Overall interview was digitally recorded 

using „Coolsoft Power MP3 Sound Recorder‟ software and transcribed. According to 

the nature of interview event, the qualitative approach was chosen as being suitable 

for analysis. The data was then analysed using NVivo software, version 2.0. The 

software helped to code the data and identify themes and/or patterns generated. 

 



13 

Referring to IITK (2017), Widodo (2007), and opinions among 200 home owners, it 

was decided to resume 9 indicators that correspond to the implementation of seismic 

standards, as described in Table 1. For example, Figure 3 is about low quality 

material that it does not conform with Indicator 8. Also, incorrect beam-to-column 

joints, as described in Figure 4, does not accord to Indicator 2. 

 

Table 1  Nine indicators for a good implementation of seismic code 

Criteria Indicators Remarks 
Steel 

reinforcement 

1. Good steel reinforcement 

detail: Stirrup spacing <15 

cm  

Compliance with the reinforced concrete 

analysis is considered to be good. Some failures 

below should be highlighted: (a) failure of weak 

and soft stories, (b) failure due to irregularity, 

(c) failure due to overturning, (d) failure of 

columns in shear, (e) failure due to short 

column, (f) failure of beam-to-column joints. 

2. Good steel reinforcement 

detail: Beam-column 

connection 

Lateral load 

path 

3. Existence of lateral load path: 

Plinth band 

The structure contains a complete load path for 

seismic force effects from any horizontal 

direction that serves to transfer inertial forces 

from the building to the foundation. 
4. Existence of lateral load path: 

Vertical reinforcement in all 

wall corners 

5. Existence of lateral load path: 

Roof-gable band 

6. Existence of lateral load path: 

Lintel band 

Foundation 

anchors 

7. Existence of foundation 

anchors to wall 

Vertical load-bearing elements (columns, walls) 

are attached to the foundations; concrete 

columns and walls are doweled into the 

foundation. 

Building 

material 

8. Good quality of building 

materials 

Quality of building materials is considered to be 

adequate per requirements  of national codes 

and standards (an estimate) 

Workmanship 9. Good quality of workmanship Quality of workmanship (based on visual 

inspection of few typical buildings) is 

considered to be good (per local construction 

standards). 

 

In addition, based on interview with all home owners, all 200 investigated houses 

were classified into 4 categories, as follows 

A= very good: reconstructed houses conform to all 9 indicators completely 

B= good: reconstructed houses conform to only 7 indicators  

C= fair: reconstructed houses conform to only 5 indicators 

D= bad: reconstructed houses conform to only 3 indicators, or less. 

 

Investigation results of 200 houses are presented in Table 2. 
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Table 2  Summary of interview data along 200 reconstructed houses 

Group 

houses 

Number of 

houses 

Good steel 

reinforcement detail 
Existence of lateral load path 

Existence of 

foundation 

anchors to 

wall  

Good 

quality of 

building 

materials 

Good quality 

of 

workmanship 

 

# % 

Stirrup 

spacing 

<15 cm 

Beam-

column 

connection 

Plinth 

band 

Vertical 

reinforcement in 

all wall corners 

Roof-

gable 

band 

Lintel 

band 

   

A =  

  Very good 

2 1%          

B = Good 8 4%      
    

C = Fair 20 10%      
    

D = Bad 170 85%      
    

Total 200 100%          

 

 

 

 

 

 

 

 

 



15 

Based on Table 2, it can be seen that 85% of reconstructed houses are bad in 

application of advisable seismic code, after ten years the Java earthquake. There 

appears to be a notable absence of significant attempt in the implementation of 

seismic standard of non-engineered housings. People awareness to earthquake 

disaster tend to decrease, even they begin to neglect the 2006 big disaster. Non-

existence of lintel band and foundation anchors are the unfavourable indicators that 

people do not implement most frequent. On the other hand, it is only 1% 

reconstructed houses that follow the code systematically. Further data confirms that 

the houses are belong to wealthy people who can hire professional actors to build 

their houses. So, the quality and structural integrity of their buildings can stay at a 

high level. Therefore, it is urgent to better understand why the current 

implementation of earthquake standard for house reconstruction is hard for the last 

ten years. 

 

To uncover the reason behind the findings of the above interview, a focus group 

discussion was held systematically. Since the complex, interdependent, and dynamic 

problem of this matter is subject to evolution over time, this conclusion is better 

achieved not only through individual respondent‟s opinions, i.e. interview, but also 

through a complementary method, whereby various stakeholders can share and argue 

their opinion and position directly and openly, and also consider the ideas of others. 

This type of data collection is more relevant to formulate and solve multiple 

dimensions of the problem from different perspectives. Therefore, a focus group 

discussion is highly selected because it is highly interactive. In addition to the 

previous data collection via interview, this method also facilitates well-founded and 

plausible arguments about the significance of the data generated in order to confirm 

the sense of validity to arrive at comprehensive, overall study findings.   

 

Altogether there were 12 selected participants in this discussion who were mason and 

carpenter and got involved in the previous interview data collection. They were 

already trained by civil engineering practitioner and professional during the formal 

reconstruction period in 2006-2009. Therefore, they have level of expertise or criteria 

of  specific knowledge about building regulations, seismic phenomena, design, and 

engineering and also those who are somewhat familiar with these concepts.  
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Based on the discussion, it can be proved that traditionally, in order to reduce the 

physical vulnerability of non-engineered housings by introducing seismic features, it 

is well known that researchers, scientists, contractors, foremen, and construction 

workers should be in the forefront of change. The quality levels of residential houses 

whether or not they are seismic resistant depends largely on the knowledge and 

workmanship of petty contractors, foremen, masons, and/or carpenters. Today, a new 

paradigm shift has proved that a combination of technical and non-technical 

intervention is an important factor as a fundamental element in the wider context of 

disaster reduction; even political commitment, as a non-technical measure, should be 

of the highest importance (UNDP, 2004). Here, the combination of the two has 

emerged clearly, even though technical intervention is still in the majority. Thus, 

seismic risk reduction through the implementation of seismic codes in construction is 

not simply physical and technical intervention; it comprises all forms of activities, 

multidisciplinary stakeholders, and citizens of different levels of understanding, 

commitment, and skill, including structural and non-structural measures. 

 

The discussion about dissemination emerged frequently among 85% participants. It 

is believed that if people had a high awareness about seismic risk and the importance 

seismic codes, then they would implement the code voluntarily. The issue of 

dissemination is probably raised very frequently due to the fact that many hard 

copies of the implementation of seismic features are available to the public and are 

easy to access after the tragic events just after Java, Bantul earthquake 2006, but the 

mechanism to ensure people translate from the hard copy to real construction is still 

low. The most challenging part is not finding the tools, but realising that a seismic 

event is a real fact; we cannot predict when it will happen or how big the magnitude 

will be, and it is therefore better to grasp it rather than denying or ignoring it.    

 

Moreover, data collections confirm that to break the reluctance of communities to 

implement seismic codes, the decision makers cannot simply give seismic code 

manuals or practical training to local builders and then ask them to rigorously 

implement it. High awareness of seismic risk with a better understanding of 

earthquake data: their history, spatial distribution, characteristics, impact, and the 
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existing fault line, underlies every initiative to reduce seismic risk. If people learn to 

live harmoniously with seismic risk, they will automatically strive to implement 

seismic codes voluntarily. Also, a high awareness of government key staff and 

legislative council will set communities tirelessly on a better and safer development 

path through which they should disseminate and communicate the seismic risk. 

Innovative initiatives, new synergies, and networks are easily absorbed over those 

already established. This will fit into the existing community structures without any 

friction and also value everyone‟s unique contribution. This process breaks powerful 

psychological barriers and continues to build up trust amongst them and also 

emphasises the importance of sustainability.  

 

In relation to the dissemination message, if people rationalise that the 

implementation of seismic features in their own house is the most effective strategy 

for reducing or avoiding losses and at the same time they perceive it is practically 

possible and achievable and they can control it. This strategy will have a tremendous 

effect on how well they can cope with change. As a result, people become happier 

and do not worry about living in seismic prone areas because they have some control 

over events. It is important to educate people that the implementation of seismic 

codes is simple, economically feasible, and achievable, and culturally acceptable to 

obtain their sense of control over their destinies. This finding underpins what Lustig 

(1997) has found: that for a disaster-management system to be sustainable, it should 

be designed not only to convey the message to the members of the disaster-prone 

community that they are in control, but also that the system is actually under their 

control. If people have a sense of control and are clever enough to implement seismic 

features properly, then they can also achieve a sense of ownership, building upon a 

community‟s collective strength and skills. This sense of ownership enables people 

to generate a culture of prevention and also makes community members feel part of 

the effort.  Through a greater sense of ownership, more people tend to recognize that 

reducing seismic risk needs shared responsibility and shared effort. Although 

disseminating new ideas to people is not welcomed at first, even fought against, 

efforts must be made to present persuasive arguments of the soundness of the 

protective and cost-effective measures.  
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One carpenter said:  

”......I think a common house owner can overcome this matter positively.....It is 

good if people have a desire to be involved....” 

 

The mason argued: 

“......If they are persuaded with respect, their confidence goes up, and they feel 

that their activity is part of the government program. If you can capture their 

basic trust, I think it is better. ........As you know, last time, the government 

launched a „family planning initiative‟ to overcome overpopulation in 

Indonesia. This is quite successful because people own it and can gain the 

benefit, isn‟t it?....” 

 

In addition, it is greatly recommended that the disseminators have intelligence and 

sometimes a sense of humour to intersperse the odd good joke during the course of 

dissemination. Failure to attract the people‟s sense of control could hamper the 

process. 

 

The inspiring element emerged in this discussion by 82% participants is the 

importance of seismic code and its enforcement. Here, the term „building 

construction permit‟ was suggested to emerge clearly in the discussion. This finding 

confirms that the enforcement of the implementation of seismic codes should become 

a high priority of the many requirements for people in order to receive „the building 

construction permit‟. It is well believed theoretically that if the government 

rigorously enforces the regulation of a „building construction permit‟, the seismic 

code will also be implemented by people. As a result, many and many more 

buildings will be equipped with seismic features. Furthermore, the exposure to 

seismic risk will dramatically decline. In reality, the success of this mechanism lies 

in the coalitions of city stakeholders around local government policy makers, who 

are in charge of the issuance of „building construction permits‟ along with their 

management of urban growth and land use planning. 

 

Wider recognition is needed that building a culture of disaster prevention should 

become everybody‟s duty of care on a daily basis to ensure sustainability. It means 
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that, while initiatives and a share of the expenses may come from any other source of 

people and organizations, the central point and final decision on whether there is any 

progress of implementation mostly rests with the government, acting as public safety 

decision makers. 

 

CONCLUSIONS 

1. There are 85% of reconstructed houses are bad in application of advisable 

seismic code, after ten years the Java earthquake. People awareness to 

earthquake disaster tend to decrease. Non-existence of lintel band and 

foundation anchors are the unfavourable indicators that people do not implement 

most frequent.  

2. Seismic risk reduction through the implementation of seismic codes in 

construction is not simply physical and technical intervention. Implementation 

of seismic codes should conform with a new paradigm shift that a combination 

of technical and non-technical intervention is an important factor as a 

fundamental element in the wider context of disaster reduction. Here, the 

combination of the two has emerged clearly, even though technical intervention 

is still in the majority.  

3. About 85% respondents mentioned about the dissemination message to achieve 

a sense of control and sense of ownership. If people rationalize that the 

implementation of seismic features in their own house is the most effective 

strategy for reducing losses and at the same time they perceive it is practically 

possible and achievable, they can control it. If people have a sense of control and 

are clever enough to implement seismic features properly, then they can also 

achieve a sense of ownership that enables people to generate a culture of 

prevention.  

4. Elaborated by 82% respondents, the enforcement of the implementation of 

seismic codes should become a high priority of the many requirements for 

people in order to receive „the building construction permit‟. It is well believed 

theoretically that if the government rigorously enforces the regulation of a 

„building construction permit‟, the seismic code will also be implemented by 

people. 
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5. Finally, the implementation of proper seismic codes in real non-engineered 

construction is the principal solution to make a substantial difference in seismic 

risk reduction. A balance should be struck between communicating local seismic 

risk and the importance of seismic codes to the people, and enforcing them to 

implement the codes; whilst some intense regulation is imperative, it should be 

non-prescriptive.  
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