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Abstract: Indonesian Law No.1 of 2011 on Housing and Settlement Areas explains that housing 
and residential areas are organized based on safety, security, and order principles. This regulation 
indicates that the residential area should be safe from all hazards, including natural disasters. 
Residents in Palu City who experienced great disaster in 2018 are facing dilemmatic residential 
choices whether to ‘avoid disaster’ or ‘survive’. Community’s preference is a key to formulate 
resettlement or survival strategies. The disaster required the community to be more prepared and 
mindful in determining their residence location. This study aims to identify determine factors and 
indicators of the post-disaster residential preference in Palu City using multidimensional scaling 
(MDS) analysis with 21 attributes. The results showed the MDS analysis and its attributes were 
classified as good (the stress value: was 0.1). The community's residential preferences were grouped 
into preferences to move, hesitate to move, and do not move. Seven factors that influence preferences 
to move are community social activities, educational background, length of stay, prone to 
liquefaction, fracture disasters, ease of accessibility, and distance to the city center. Strangely, some 
are still reluctant to move, and some others even refuse to move. Six factors influencing the hesitation 
to move to other locations are the family structure, tsunami-prone, flood-prone, land prices, road 
conditions, and house building area. Factors affecting the preference not to move are income level, 
ownership of emergency funds, liquefaction-prone, community perceptions regarding environmental 
safety, and public facilities availability.  

 
Keywords: residential preferences, multidimensional scaling (MDS), disaster. 

 

1.  Introduction  
Preference is choice, trend, favorite1). Preference is a 

person's tendency to choose the desired priority or is a trait 
in the form of a desire to choose2). The preference for 
living consists of internal and external factors3). Internal 
factors can be in the form of factors that exist in each 
individual or family that causes the desire for a location or 
place of residence. Meanwhile, external factors can be 
factors in a dwelling or the environment that causes a 
person or family to be interested in living in that 
environment. Internal factors are mainly social and 
economic factors, while externals are the environment and 
infrastructures (see table 2). A survey to identify 
residential preference is an effective tool before 
formulating strategies for resettling communities to a new 
location or developing survival strategies to remain in 
their settlement.4) 

According to Bintarto5), community’s preference for 
resettlement is influenced by disseminating information 

on disaster-prone areas so that residents move from their 
previous settlements to safer ones. The relocation of the 
population is also related to implementing the Minister of 
Home Affairs Number 33 of 2006 concerning General 
Guidelines for Disaster Management. The guidelines state 
that the dissemination of information carries out strategies 
for implementing disaster mitigation policies. The 
community's residential preference also indicates the level 
of resilience of the Palu community to absorb, anticipate, 
and adapt to change and pressure6). The government uses 
this residential preference to prepare new settlements or 
improve the existing ones. Meanwhile, both the allocation 
of resettlement and rebuilding the existing ones must 
comply with the housing and residential act. 

Indonesian Act on housing and residential areas7) 
explains that housing and residential areas are organized 
on the principles of welfare, justice and equity, nationality, 
efficiency & benefit, affordability & convenience, 
independence & togetherness, partnership, harmony & 
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balance, integration, health, and sustainability, as well as 
safety, security, and order. It shows that the residential area 
must be classified as safe from all hazards, including 
natural disasters. Natural disasters may cause trauma for 
survivors, while this traumatic experience influences 
adjustment over time8). The adjustment may trigger the 
pressure to move or stay depending on their 
neighbourhood's vulnerability, safety, affordability, and 
other influential factors. 

Many authors promote factors of settlement preferences 
(see Table 2). Manatunge and Abesinghe (2017) stated 
that factors affecting post-disaster resettlement 
satisfaction in the city are site selection, the dwelling unit's 
design, material well-being and provision of services and 
infrastructure, aspects related to social factors, and 
perceptions regarding the resettlement process, 
neighbourhood and social interactions9). Regarding the 
resettlement of natural disaster survivors, the settlement 
program's essential success factor is the distance from the 

disaster areas10). Both Manatunge and Abesinghe9) and 
Seneviratne et al.10) underlined the significance of spatial 
arrangement that brings together development trends 
based on economic considerations with land vulnerability 
of potential hazards. Unfortunately, the existing 
settlement pattern in Palu City is a grid form that linearly 
follows rivers and beaches. This settlement form is very 
vulnerable to tsunami and flood disasters. Another 
evidence shows that Palu City has a disaster-prone zone 
of 37,939.5 ha or more than 90% of the total area11) (Fig.1).   

Associated with the disaster risk, the finding of the 
archaeologists was interesting. The majority of the 
residents of Palu City are Kaili tribes. Archaeologists' 
research found that the tribe had specific local wisdom to 
mitigate the disaster. They revealed that the tribe had 
named the area based on the disaster risks. It was intended 
as a sign that the location should not be inhabited10). The 

following names exemplify the warning that the tribe had 
identified: 1) The Kaombona area was believed to be 
unsafe. Until recently, that area was used as an urban 
forest in order not to be inhabited. 2)  Petobo Village was 
a restricted area that should not be populated by more than 
60 persons due to the mitigation of the forecasted disaster. 
3) Ngia River was a name of a river that had dried up and 
unfortunately was inhabited into a residential. When the 
liquefaction hit Palu in 2018, the settlement on the 
formerly Ngia River has destroyed. 4) Balaroa means 
many disasters. However, due to people's ignorance, this 
area had been settled by many people since the 1980s. 

Across the 20th century, Palu City has a history of 
disasters from the earthquake (1923) and tsunamis (1930 
and 1938). For the rest of the 20th century, the city looks 
'safe' until the great disaster in 2018 shocked the city with 
earthquakes, tsunami, and liquefaction. Palu is a water 
front city, therefore the impact of the disaster which 
included tsunami was devastated (Figure 2). Based on the 

Public Work and Housing Ministry report (2018), data 
from the National Disaster Management Agency shows 
that natural disasters in Palu City caused 2,256 residents 
to die, 4,612 people were seriously injured, 223,751 
people were displaced, and as many as 1,309 people 
disappeared. Meanwhile, the damaged buildings resulting 
from the disaster were 68,451 houses, 265 schools, 327 
worship buildings, and 45 health facilities13). Figure 2 
shows the impact of tsunami in 2018. 

This condition certainly changes the image and the 
feasibility of the City of Palu as a safe place to live. 
Currently, the community is recovering from a downturn 
in economic, social, physical, and psychological due to the 
disaster. This study has two objectives: 1) to investigate 
how people's perceptions towards their settlement after 
experiencing a disaster; 2) to explore the essential factors 
and indicators that influence community’s residential 
preference. 
 
2.  Method 
2.1 Analysis 

Residential preference was analyzed using 
multidimensional scaling (MDS) analysis, a multiple 
variables technique to determine another object's position 

Fig. 2: Palu City’s area that was swept by 2018 tsunami 

 

Fig. 1: Disaster Prone Zones in Palu. Source: Government of 
Indonesia11) 
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may be caused by: 1) the proximity of the location of their 
neighbourhoods to the tsunami and liquefaction prone 
zone; 2) due to their traumatic experience; 3) the 
successfulness of the dissemination of the disaster-prone 
zone (DPZ) by the Government which increased the 
awareness of this community, and 4) the Government of 
Indonesia has developed resettlement locations and 
improved zoning regulations based on disaster mitigation. 
Meanwhile, 17.78% of respondents preferred to stay, and 
34.81% were hesitant to move (Fig. 3 and Fig. 4). They, 
who wanted to stay and were hesitant to move, had several 
reasons: 1) the shelters were inadequate, and location 
around the shelters had minimal facilities (medical 
equipment and materials, sanitation, and clean water 
facilities); 2) the majority of victims (82% of 
samples/respondents) do not have an emergency fund. 
Their occupation is closely related to the agricultural land 
in their neighbourhood, so they do not have fixed income 
(56% of respondents); 3) their economy or income 
significantly limited the community's choice to move. The 
choice to move needs high costs that they cannot afford6); 
4) the data collection process for home replacement 
recipients was flawed 20); 5) their existing neighbourhoods 
(49.25% of respondents) are located in DPZ 1 and DPZ 2 
(see Table 1. and Fig. 4). 

 
Superimposing Fig. 1 to Fig. 4 figures out that 37.48% 

of the respondents are living in disaster-prone zone (DPZ) 
1; 55.15% in DPZ 2; 6.63% in DPZ 3; and there are still 
0.74% living in DPZ 4. The preferences of the residents in 
each zone are as follows (table 1):  

 
Table 1. Residential preferences of the respondents 

Preferences DPZ 1 DPZ 2 DPZ 3 DPZ 4 Total 

move 14.70 28.68 3.68 0 47.06 
hesitate to 
move 

17.64 14.71 2.21 0 34.56 

not to move 5.14 11.76 0.74 0.74 18.38 
Total 37.48 55.15 6.63 0.74 100.00 

 

One thing to be noted from table 1. that there are 1.48% 
of the respondents living in the forbidden zone (DPZ 4) 
do not want to move, and 2.21% of respondents living in 
the restricted zone (DPZ 3) hesitate to move. It is 
necessary to find factors that influence these preferences. 
The distribution of respondents who preferred to move 
(yellow dots), hesitate to move (blue dots), and not to 
move (black dots) is described in Fig.4.  

Factors beyond their preference are analyzed using 21 
(twenty-one) indicators selected from 16 (sixteen) authors 

in the following table (Table 2). This table's compilation 
shows that the social factor has 4 indicators; the economy 
has 3 indicators; environment has 7 indicators; 
infrastructure has 7 indicators.  

 
Table 2. Factors and indicators 

Factors Indicators Authors 

So
ci

al
 

Community Social Activities 
(X1) 

Hempe & 
Tucker 22); 
Farasa & 
Kusuma 23); 
Johnston et 
al.24); Longstaff 
et al.25) 

Family Structure (X2) 
Educational background (X3) 

Length of stay (X4) Bastaminia et 
al.26) 

Ec
on

om
y 

Income level (X5) Watanabe & 
Maruyama 27) 

Ownership of an emergency 
fund (X6) 

Moschen et al. 
28) 

Type of livelihood (X7) Nurhadi 3) 

En
vi

ro
nm

en
t 

Ground Movement Prone 
(X8) 

ISO:37120 29) 

Liquefaction prone (X9) 
Tsunami-prone (X10) 
Fault Prone (X11) 
Flood prone (X12) 

Fig. 4: Post disaster residential preferences in Palu City 
 

Move
47.41%

Hesitate 
to move
38.81%

Not 
move

17.78%

Fig. 3 Community’s Residential Preference 
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Factors Indicators Authors 
Public perception of 
environmental safety (X13) 

Azizah et al. 30), 
Ridzuan et al.31) 

Land prices (X14) Chirisa 32) 

In
fr

as
tru

ct
ur

e 

Accessibility (X15) Twumasi-
Boakye et al. 33) 

Distance to the city center 
(X16) 

Awotona 34) 

Road conditions (X17) Hutapea 35) 
Post-disaster house condition 
(X18) 

Armela et al.36) 

House size (X19) Nurhadi 3) 
Availability of public 
facilities (X20) 

Azizah et al.30) 

House ownership status 
(X21) 

 
The data used for the MDS analysis of each attribute is 

the average scoring data of 136 respondents. The 
assessment and ordinal scoring on each attribute was 
determined based on statistics and a primary survey. Table 
3 is the example to determine the data for MDS running. 
The result of standardized data that is used for running is 
in Table 4. 

 
Table 3. An example to count the data for MDS 

Parameter Number of respondents Score Result 
Rent 18 1 18 
Own 29 2 58 

Total A 47 Total B 76 
Standardize = Total B/Total A 1.62 

   
Table 4. Data analysis based on residential preferences 

Indica-
tors 

Settlement Preference Data 
Hesitate   Not Move Move 

X1 2,79 3,04 2,55 
X2 2,55 2,83 2,56 
X3 2,57 2,58 2,53 
X4 2,74 3,08 2,20 
X5 1,77 1,58 2,05 
X6 1,19 1,04 1,22 
X7 1,13 1,13 1,17 
X8 1,98 1,58 1,66 
X9 3,02 2,83 2,81 

X10 1,91 2,17 2,14 
X11 1,60 1,63 1,36 
X12 2,26 2,29 2,36 
X13 1,89 1,83 2,09 
X14 2,09 2,29 2,16 
X15 2,74 2,71 2,70 
X16 1,09 1,08 1,06 
X17 2,21 2,29 2,52 
X18 2,47 2,75 2,47 
X19 1,09 1,17 1,11 
X20 2,49 2,42 2,72 
X21 1,62 1,75 1,55 

The MDS analysis results (Table 5) show that the 
generated stress value is 0.10 in the 0th iteration and 0.00 
in the 15th iteration. This stress value confirms that the 
results of the MDS analysis are classified as very good.  

 
Table 5. Stress Value 

Iteration 
Penalized 

Stress 
Difference Stress Penalty 

0 .3193376  .1012782 1.0068946 
15 .0000842a .0000509 .0000000 1.0053479 

a. Current penalized stress value less than the minimum stress 
criterion. 

Figure 5 (the result of the MDS analysis) shows a graph 
of influencing factors based on three categories of 
community's residential preferences. Numbers around the 
dots represent indicators the residential preferences. Their 
positions show the 'distance' with the preferences. The 
distance between points is related to the homogeneity of 
their profiles or the respondent's response pattern.   

The joint plot (Fig.5) shows the dimension that is 
determined by the coordinates of each point, such as: 
Hesitate to Move (0,332; -1,379), Will not move (1,496; 
1,189), and will move (-1,364; 0,675). The coordinates of 
21 indicators are listed in Table 6. 

 
Table 6. Coordinates of Indicators 

Indicator 
Dimension 

X Y 
X1 -1.301 0.079 
X2 -0.27 -1.136 
X3 -1.301 0.079 
X4 -1.301 0.079 
X5 1.576 0.365 
X6 1.576 0.365 
X7 1.339 -0.288 
X8 0.802 1.476 

Fig. 5: MDS analysis of the three preferences 
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