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INTRODUCTION

The need for housing increases along with 
population growth and regional development. 
The World Health Organizations (WHO, 2028) 
website states that in 2028, an estimated 55% of 
the earth’s population lives in urban areas, and 
this number is expected to increase to 68% by 
2050. This means that the need for housing is ur-
gent and plays a role in changing the face of an 
area to become more blooming and spacious. The 
expansion of an area due to the growth of hous-
ing demand has a significant impact on the social, 
economic and environmental aspects. These as-
pects play a major role in determining the qual-
ity of life of people in an area. The growth of 

residential housing can be seen from analyzing its 
distribution pattern (Widodo and Sunarti, 2019). 
Therefore, the growth of housing needs needs at-
tention so that the problems that arise following it 
can be immediately identified and resolved.

Makassar City is one of the cities in Indo-
nesia that has a population density of 8.329.73 
people/km2 (Makassar City Government, 2024), 
needs attention to housing growth and its im-
pact. Makassar is located between 119º24’17’38“ 
East and 05º8’6’19” LS which is bordered to the 
north by Maros Regency and Pangkajene and 
Islands Regency (Liukang Tupabiring District), 
to the east by Maros Regency (Mocongloe Dis-
trict) and Gowa Regency (Pattallassang District), 
to the south by Gowa Regency (Somba Opu 
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ABSTRACT
The pattern of housing growth in Kelurahan Barombong as a rapidly increasing suburban area tends not to be in-
tegrated with its infrastructure, so that the development pattern focused on addressing housing needs has created 
new problems in the transportation system. There are several arterial roads and collector roads that are not in 
ideal condition. Economic activity that tends to increase causes an increase in population mobility based on the 
pattern of origin and destination of travel, which has an impact on increasing traffic volume, slowing down ve-
hicles, traffic congestion and high transportation costs. The purpose of this study is to identify the growth pattern 
of housing clusters in the Barombong Area, and analyze the correlation form of housing growth to the mobility 
conditions of residents in the Barombong Area. The spatial analysis method (analysis of nearest neighborhood) 
utilizes ArcGIS 10.3.1 software and non-parametric correlation statistical analysis using Jamovi. The result of 
this study is that there is a positive linear relationship between the distribution pattern of clustered settlements 
and the correlation form of housing growth with the mobility conditions of residents where the determining 
variables are the number of people per house, and the number of vehicle ownership. The dominant activity time 
of residents occurs at 05.00–07.00 and the destination of the movement is towards Makassar. While the negative 
(inverse) relationship is another factor that does not significantly influence the mobility of residents, namely 
infrastructure (level of service of schools, hospitals and traditional markets and others).

Keywords: growth pattern, housing, mobility rate, Barombong.

Received: 2024.11.01
Accepted: 2024.11.27
Published: 2024.12.01

Ecological Engineering & Environmental Technology, 2025, 26(1), 333–338
https://doi.org/10.12912/27197050/196146
ISSN 2719–7050, License CC-BY 4.0

ECOLOGICAL ENGINEERING 
& ENVIRONMENTAL TECHNOLOGY

https://orcid.org/0009-0009-3735-3567


334

Ecological Engineering & Environmental Technology 2025, 26(1), 333–338

and Barombong Districts) and Takalar Regency 
(North Galesong District), and to the west by the 
Makassar Strait. There are several important road 
sections that are not in an ideal condition, while 
the attraction and generation of trips in Makas-
sar City (including those leaving and entering 
Makassar City) currently reaches 1.625.720 peo-
ple/day. Existing public transport services can 
only absorb 11.72%, namely 190.534 people/day, 
while the remaining 88.28% or 1.435.186 people/
day still rely on the use of private transportation 
(Department of Transportation, Communication 
and Information of South Sulawesi Year, 2016) in 
(Mulawarman, 2017). This certainly applies also 
around the Barombong village which is traversed 
by the main road to Gowa and Takalar regencies.

The city’s magnetism as a center of eco-
nomic activity has sparked people’s interest in 
finding housing close to their work locations. 
The southern region of Makassar city, namely in 
the Barombong sub-district, eventually became 
the target of an increase in the location of new 
residential openings and soon became the prima 
donna of location selection for residents whose 
jobs were around the city center area. During this 
time, rapid housing growth tends to be uncon-
trolled and undirected, especially regarding the 
distribution of housing and settlement locations 
(Widodo and Sunarti, 2019). The settlement dis-
tribution pattern formed in an area can be influ-
enced by several factors, namely: (1) topographic 
factors including land slope and land elevation; 
(2) infrastructure factors including facilities and 
infrastructure services; and (3) population fac-
tors including population growth and population 
density (Nur Aini et al., 2022). The government 
is focused on addressing housing needs, espe-
cially for low-income people (MBR), but has not 
been integrated with the mobility of residents for 
social and economic activities, so that the devel-
opment pattern has created new problems in the 
transportation system, especially the main road 
network, increasing the volume of traffic move-
ments from suburban areas to urban areas or vice 
versa (Wunas, 2011).

Related to the pattern of settlement distri-
bution in Barombong towards the development 
of an integrated and hierarchical intermodal 
transportation system (Makassar City Regional 
Regulation Number. 4 Year 2015, Makassar City 
Regional Spatial Plan, 2015), the city’s spatial 
structure development policy will focus on de-
veloping a mass public transport system with the 

city transportation mode as a feeder of parts of 
the regional space, and the becak mode as a mode 
of community transportation between neighbor-
hood areas; developing and perfecting the bal-
ance of the transportation system between the 
north-south corridor and the east-west corridor 
and the possibility of developing alternative di-
agonal corridors of the city. The term is an inte-
grated transportation system, in this case in the 
Mamminasata metropolitan area.

Areas with easy or high levels of accessibility 
will develop faster and will attract more people to 
come and conduct business activities. Converse-
ly, areas with a low level of accessibility are less 
attractive to people to conduct business activities, 
and even tend to be abandoned. This situation, 
if left unaddressed, will result in an increase in 
gaps and imbalances between regions (Mulyono, 
2023). The accessibility factor will play a very 
important role in mobilizing various aspects of 
life, both social, economic and political. Regional 
development efforts must be supported by a good 
transportation system, where good transportation 
facilities and infrastructure will definitely sup-
port better regional development (Ramadhani et 
al., 2019). Sustainable transportation is a multi-
dimensional concept that prioritizes reducing the 
environmental, social, and economic impacts of 
the transportation system while maintaining ac-
cessibility and efficiency (Kemmala and Aris 
Krisdiyanto, 2023). Economic activity that tends 
to increase causes an increase in population mo-
bility based on the pattern of origin and destina-
tion of travel and has an impact on increasing traf-
fic volumes, vehicle slowdowns, traffic conges-
tion and high transportation costs. It is necessary 
to control the use of space, land use planning and 
structuring the transportation system towards the 
sustainable development of Makassar’s suburban 
areas (Surya et al., 2022).

The Tanjung Bunga area is the access point to 
Barombong Village, so this clearly affects the road 
network in the area. Gowa Regency and Takalar 
Regency are two neighboring areas of Makassar 
city that are connected by the Barombong bridge. 
The capacity of the bridge body does not match the 
number of vehicles passing through, resulting in 
congestion during peak hours. The peak hour oc-
curs in the afternoon (17:00–18:00) with the high-
est traffic volume on Barombong Bridge and the 
degree saturation value shows forced traffic flow, 
low speed and volume above capacity (traffic jam) 
at light vehicle speeds. According to Belegur et al., 
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(2023) the ratio of road capacity to traffic volume 
is not in accordance with the 2014 PKJI method. 

The distribution pattern of settlements is in-
fluenced by several factors such as topography, 
population density and infrastructure availability 
(Widodo and Sunarti, 2019). With the construc-
tion of new settlements, there will be an increase 
in traffic volume on the roads around the settle-
ment. The pattern of settlement growth that occurs 
in Barombong urban village forms a symptom of 
increased mobility of residents which is shown in 
the length of congestion that occurs during rush 
hours every weekday and will be exacerbated 
when the school season is active again. According 
to the author, this needs to be identified in depth 
because there has been a gap between the theory 
of ideal conditions and field conditions.

RESEARCH METHODS

Research location

This research location is in Barombong Vil-
lage with a high level of population intensity 
of 13.765 people and has a density of 1875.34 
people/km2 (BPS Kota Makassar, 2020). This re-
search location is geographically located between 
5°12’33.90“ N-S and 119°23’15.10” E.

Data type and source

The data needs used in this research depend 
on the research questions studied. The data needs 
and data analysis used for each research question 
are as follows:

First research question

Data needs in the first research question re-
lated to the growth pattern of the Barombong area 
housing cluster. The variables used are: number 
of housing clusters, number of houses in the clus-
ter, number of houses outside the cluster/settle-
ment, location of housing clusters to main roads, 
distance between clusters to public facilities. The 
type of data is secondary data which includes:
 • spatial data includes; analog map data (topog-

raphy), remote sensing data (satellite imagery 
and aerial photography),

 • attribute data includes: data that contains 
characteristics or information of an object 
contained in a map that is not at all related 
to the geographical position of a particular 

object. For example, the attribute data of a 
city is the area, population, population den-
sity, and data containing the results of inter-
views/surveys on travel origin and destina-
tion patterns of residents of Barombong Vil-
lage who represent the city.

The analysis used in the first research question is: 
1. Spatial analysis; by identifying spatial patterns 

to obtain the distribution pattern and density of 
housing in the research location. This analysis 
technique is called analysis of nearest neigh-
borhood (ANN), using ArcGIS 10.3 Geograph-
ic Information System software. 

2. Neighborhood characteristics analysis; Analy-
sis using descriptive explanations that provide 
a description of the neighborhood such as road 
accessibility, distance to major distances, road 
density, public facilities, and commercial zones.

3. Descriptive statistical analysis for non-para-
metric, and because it is a relationship, it uses 
correlation statistical analysis techniques (Pri-
yono, 2021). The selection of statistical tools 
(non-parametric) later determines the validity 
test of the relationship (correlation) of housing 
development to community mobility.

The nearest neighbor ratio value is the ratio 
between the observed average distance and the 
expected average distance. This value is used to 
determine the dispersion pattern, whether it is 
random, clustered, or uniform. The following is 
the nearest neighbor ratio value and the resulting 
dispersal pattern:
 • 0–0.7: Clustered distribution pattern;
 • 0.71–1.4: Random dispersal pattern;
 • 1.41–2.15: Uniform distribution pattern.

Nearest neighbor analysis is a quantitative 
geographic analysis method used to determine 
settlement distribution patterns. 

Second research question

Data needs in the second research question, 
related to the correlation of housing growth to the 
mobility conditions of residents in the Barom-
bong area. The research variables in the second 
question are; ownership of mode type, destina-
tion/location of movement, frequency of move-
ment, route selection and movement time. The 
types of data are:
 • Interview survey data;
 • Data on public facilities such as: trade facili-

ties/traditional markets, education and health.
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The analysis used in the second research 
question is correlation analysis. Used to analyze 
the relationship between the condition of hous-
ing cluster growth and the mobility of residents in 
Barombong Village. 

The data used in the formulation of the second 
problem is in the form of a questionnaire conduct-
ed to respondents who live in Barombong Vil-
lage. The questionnaire method uses the Google 
Form application which is distributed via social 
networks to speed up time and maintain privacy 
and safety factor considerations for respondents 
and interviewers. Determining the number of 
samples is one way to make efficiency because of 
the limitations of researchers to reach all popula-
tions which often requires a long time and a lot of 
money. The number of samples used in this study 
refers to the Slovin formula. The Slovin formula 
is one of the commonly used sampling theories 
for quantitative research. The Slovin formula is 
commonly used to take the number of samples 
that must be representative so that the research 
results can be generalized. Based on the Slovin 
formula, the number of samples in this study were 
100 samples with an error rate of 0.1.

RESULTS AND DISCUSSION

The growth pattern of housing clusters in the 
Barombong area is classified as a spatially clus-
tered pattern, which can be seen from the number 
of housing groups, (groups of slum houses along 
the Barombong beach). Statistical results that 
have HTML extensions support the above assess-
ment which presents the nearest neighbor index, 
such as the z-score value, p-value. 

In the Jamovi software, the output can ap-
pear in the form of a correlation matrix, which 
means that it shows the correlation relationships 
between each variable under review, where vari-
ables that have a very strong relationship are 
marked with a p-value < 0.05. From the results 
of the correlation matrix in JAMOVI, it can be 
seen that variable 8 (X8 = ownership of a 2-unit 
motorcycle) has a strong correlation relationship 
with variable 3 (X3 = occupancy price) with a 
p-value of 0.036; as well as with variable 4 (X4 
= number of occupants in the house) with a p-
value < 0.001; and has a strong correlation with 
variable 7 (X7 = ownership of a 1-unit motor-
cycle) with a p-value of 0.036.

From the correlation matrix (detailed correla-
tion matrix results are attached), it can be sum-
marized for each variable relationship that has a 
p-value < 0.05, as in Table 1.

The results of the T-test analysis on JAMO-
VI, it can be concluded that X3 (residential price 
category), X4 (number of people in the house), 
X7 (type of motorcycle ownership 1 unit) have a 
very strong correlation with X8 (type of motor-
cycle ownership 2 units). The results of this T-test 
analysis can be summarized for each variable, to 
be as shown in Table 2. 

The next step after the T-test is linear regres-
sion. Linear regression is a data analysis tech-
nique that predicts the value of unknown data 
using the value of other related and known data. 
Linear regression has the following functions: 
test the relationship / correlation of the effect 
of one independent variable on one dependent 
variable; predict or estimate the dependent vari-
able based on the independent variable; the data 
analyzed must be interval / ratio scale data. The 

Table 1. Summary of correlation matrix, p-value < 0.05
Variable correlation P-value Variable correlation P-value

X8 – X3 0.039 X10 – X3 0.043

X8 – X4 < 0.001 X10 – X4 0.088

X8 – X7 0.036 X11 – X2 0.032

Note: analysis results, 2024

Table 2. T test analysis
Variable relationship There is a correlation (directly comparable) No correlation There is a correlation (inverse)

X8 – X3 √ – –
X8 – X4 √ – –
X8 – X7 √ – –

Note: analysis results, 2024
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regression form of the variables that are directly 
proportional to the mobility rate can be displayed 
through the JAMOVI software.

Population settlement pattern is the form of 
distribution of residential areas based on natural 
conditions and activities of the population (Sumi-
yati, 2014). The settlement distribution pattern in 
the Barombong area is categorized as Clustered 
pattern. This can be seen in the number of hous-
ing clustered along the main road in Barombong 
and also along the Barombong beach and is also 
supported by the results of the nearest neighbor 
index, which has a ratio value of 0.430453 and a 
z-score value of -107.4006 < -2.58, this indicates 
that the distribution pattern is classified as clus-
tered. While the p-value is 0.00 or not close to 
1.00, this indicates that the null hypothesis value 
is rejected (data feasibility is accepted). When 
compared with previous research with the title 
“Analysis of distribution patterns and settlement 
supportability in Padamara Subdistrict, Purbal-
ingga Regency”, it was found that the nearest 
neighbor ratio was 1.06797 and the z-score value 
was 1.072272 (in the range -1.65 - +1.65), it ap-
pears that the settlement distribution pattern is 
random / random for Padamara Subdistrict and 
geospatially follows the environmental road 
transportation route that connects between vil-
lages and the largest concentration is following 
the transportation route of the Purwokerto Pur-
balingga city corridor.

This equation is influenced by variables that 
contribute to the rate of mobility in the Barom-
bong Area, such as the respondent’s occupation, 
occupancy status, occupancy price, number of 
people in the house, ownership status of 1 unit of 
motorbike, the hour of commencement of activ-
ity, distance traveled, and direction of movement 
to the activity location.

The R-square (R²) value is a statistical mea-
sure that shows how much variation in a depen-
dent variable (Y) can be explained by the inde-
pendent variables (X) in a regression model. The 
number ranges from 0 to 1, indicating the magni-
tude of the combination of independent variables 
together affecting the value of the dependent vari-
able. The R2 value is used to assess how much 
influence a particular independent latent variable 
has on the dependent latent variable. 

In previous research, the influence of popu-
lation density on settlement distribution patterns 
was also found in the research of Pigawati et. al., 
(2018) and Martono and Cholil (2010). Areas with 

medium population density tend to form uniform 
settlement distribution patterns and areas with 
low population density tend to form clustered and 
random settlement distribution patterns (Pigawati 
et. al., 2018). Zones with high population density 
tend to form random settlement distribution pat-
terns. Meanwhile, zones with medium and low 
population densities tend to form clustered settle-
ment distribution patterns. The high number of 
people living in Kartasura Sub-district against the 
proportion of the overall zone area causes the un-
even distribution of settlements so that the settle-
ment distribution pattern formed is random. This 
causes settlements to grow in areas that have been 
crowded with previous settlements so that the set-
tlement distribution pattern formed is clustered. 
Based on the multiple linear regression analysis 
that has been carried out, the following regression 
model is obtained:

 Y = 0.164 + 0.040X1 + 0.001X2 + 0.026X3 – 
 – 0.026X4 + 0.005X5 + 5.179E-5X6 + 0 (1)

The results of previous research show that 
population factors consisting of population 
growth and population density are factors that 
cause the formation of clustered and random 
settlement distribution patterns in Kartasura Sub-
district. While other factors, such as topography 
(land slope and land elevation) and infrastructure 
(level of service of facilities and infrastructure) 
do not affect the settlement distribution pattern. 
The faster the population growth rate, the pattern 
formed has a tendency to cluster. The higher the 
level of population density, the pattern formed 
has a random tendency.

CONCLUSIONS

Based on the results and discussion of re-
search conducted using variables, the following 
conclusions are drawn:
 • Kelurahan Barombong has a settlement distri-

bution pattern, which is clustered. This clus-
tered settlement distribution pattern is linearly 
continuous along the main road of Barombong 
or even clustered along Barombong beach due 
to the availability of adequate road network 
and ease of access with the main destination 
to Makassar.

 • The existence of factors that correlate be-
tween housing growth and residents’ mobility 
conditions include the number of people per 
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house, the number of vehicle ownership, the 
dominant activity time at 05.00–07.00 and the 
route of activity movement from residents is 
still dominated towards Makassar. While the 
correlation of other factors, such as infrastruc-
ture (level of service of schools, hospitals and 
traditional markets and other facilities) does 
not affect the mobility conditions of residents. 

 • Based on the results of the correlation analy-
sis between factors related to the distribution 
pattern, there are factors that have a positive 
(linear) relationship, and some factors have a 
negative (inverse) relationship.

REFERENCES

1. Alfisah Nur Aini, Rufia Andisetyana Putri, & Ten-
dra Istanabi. (2022). Study of settlement distribution 
patterns in Kartasura District, Sukoharjo Regency. 
Village-City, 4, 241–257. https://jurnal.uns.ac.id/jdk

2. Andi Asmuliany, Amalia, A. A., & Irma Rahayu. 
(2023). Utilization of FABA (Fly Ash Bottom Ash) 
Waste in Structuring Children’s Communal Space 
in Barombong Fisherman Village, Makassar City. 
Warta LPM, 481–491. https://doi.org/10.23917/
warta.v26i4.2072

3. Belegur, F. F., Benyamin Tanan, & Charles Kamba. 
(2023). Performance Analysis of Tanjung Bunga 
Metro Road Section Makassar City. Paulus Civil 
Engineering Journal, 5. https://ojs.ukipaulus.ac.id/
index.php/pcej/article/view/2

4. BPS Kota Makassar. (2020). Tamalate Sub-district 
in Figures 2020.

5. Department of Public Works, Mamminasata Met-
ropolitan Development Cooperation Agency 
(BKSPMM), & Japan International Cooperation 
Agency (JICA). (2006). Integrated Spatial Plan for 
Mamminasata Metropolitan Area.

6. Karimah, H. (2017). Analysis of the Influence of 
Residential Movement on the Performance of Ci-
wastra Road Section in Bandung City. Journal of 
University of Education Indonesia http://repository.
upi.edu/id/eprint/25086

7. Kemmala, D., & Aris Krisdiyanto. (2023). Future 
Transportation System Development: Sustainable 
and Autonomous Mobility in West Java. Multidis-
iplin West Science, 2. https://www.researchgate.net/

publication/374394322_Pengembangan_Sistem_
Transportasi_Masa_Depan_Mobilitas_Berkelan-
jutan_dan_Otonom_di_Jawa_Barat

8. Mirsan, A. (2023). Traffic Jams Starting to Mush-
room in Mamminasata, This is How the South Su-
lawesi Police Traffic Directorate is Handling It. 
https://sulsel.fajar.co.id/2023/04/05/macet-mulai-
menjamur-di-mamminasata-begini-penanganan-
ditlantas-polda-sulsel/

9. Mulawarman, A. (2017). Determination of Poten-
tial Transit Oriented Development (TOD) Locations 
in the Mamminasata Region Reviewed in Terms of 
Physical Environmental and Population Aspects. 
Hasanuddin University.

10. Mulyono, T. (2023). Transportation Facilities and 
Infrastructure. DEEPUBLISH DIGITAL.

11. Makassar City Government. (2024). Geographic, 
Makassar City Government. https://makassarkota.
go.id/geografis-2/

12. Makassar City Regional Regulation Number 4 of 
2015, Makassar City Spatial Planning Plan, Makas-
sar City Regional Government (2015).

13. Priyono. (2021). Regression and Correlation Analy-
sis for Survey Research (Guepedia/Br, Ed.). Gue-
pedia Group.

14. Ramadhani, R., Ananto Yudono, & Arifuddin Akil. 
(2019). The Influence of Accessibility on Regional 
Development on the Connecting Road of Karebosi 
City Center with the Sub-urban Area of   Tanjung 
Bunga, Makassar City. Jurnal Wilayah Dan Mari-
tim, 7. https://cot.unhas.ac.id/journals/index.php/
jwkm/article/download/1336/944/

15. Surya, B., Salim, A., Saleh, H., Suriani, S., Yunus, 
K., & Taibe, P. (2022). Population mobility and 
urban transport management: perspectives envi-
ronmental quality degradation and sustainable de-
velopment of suburban Makassar City, Indonesia. 
Hungarian Geographical Bulletin, 71(4), 383–400. 
https://doi.org/10.15201/hungeobull.71.4.5

16. WHO. (2023). Urban health. https://www.who.int/
health-topics/urban-health/#tab=tab_1

17. Widodo, & Sunarti. (2019). Housing Development 
Patterns in Surakarta City. Journal of Regional and 
City Development, 15, 288–300. https://ejournal.
undip.ac.id/index.php/pwk/index

18. Wunas, S. (2011). Humanist City Integration of 
Land Use and Transportation in Suburban Areas 
(A. Wijaya, Ed.). Brilian Internasional.


