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Abstract

Urban sprawl has caused an impact on urban
development, causing land use changes, loss of income
and cultural values, environmental degradation, and
high monetary costs. Urban sprawl needs to be carried
out efficiently and inclusively to ensure sustainable land
use and management including cities in Indonesia. Since
1980s, urban sprawl in Indonesia is high due to limited
land which causes the expansion of development on the
expanse of agricultural areas and coastal settlements.
This paper presents a critical review of the parameters
of urban sprawl in agricultural cities including Bandung,
Batu, Pekanbaru and coastal cities including Surabaya,
Gresik, and Madura using the Analytic Hierarchy
Process (AHP). The parameters are gathered from a
review of articles related to urban sprawl in agricultural
and coastal cities in Indonesia. The result of this
comparative studies showed two key important variables
that caused urban sprawl in Indonesia: population
growth, and land limitation to encompass agricultural
and coastal cities. Furthermore, there are four priority
parameters out of eight, namely immigrant population
ratio-transnational, birth ratio, population growth rate,
and land occupation ratio causing urban sprawl in
agricultural and coastal cities. In sum, the findings of
this study suggest the importance of applying urban
sprawl parameters in analyzing urban development as it
is useful for evaluating and monitoring the rapid urban
development in Indonesia.
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INTRODUCTION

Urban sprawl is suburban development that has
lost its rural identity defined as an area between rural
and urban (Karakayaci, 2016; Dridi, 2015). Urban
sprawl resulting negative impacts such as unplanned
development (Yiran, 2020), land use change
(Karakayaci, 2016), food insecurity, loss of income and
cultural values, pollution, health, slums, flood, and
environmental degradation (Yiran, 2020; Karakayaci,
2016; Al Jarah, 2019; Mehriar et al., 2020) and large
impact on high monetary costs (Correia and Silva,
2015). From the various negative impacts, urban sprawl
needs to be carried out efficiently and inclusively to
ensure sustainable land use and management. One of
them is through the implementation of the SDGs
(Sustainable Development Goals) program.

The SDGs have set an agenda for 2030 with 17
goals to ensure human welfare, economic prosperity,
and environmental protection (Pradhan et al., 2017).
One of the goals of the SDGs is to make cities and
human settlements inclusive, safe, resilient, and
sustainable (goals 11). Through SDGs goal 11, the
negative impacts of urban sprawl can be resolved by
producing suitable land uses for safe and affordable
housing, sustainable transportation systems, controlled
urbanization, protecting cultural and natural heritage,
reduce environmental damage, the availability of green
spaces, and sustainable public spaces.

Urban sprawl mechanically arises from
unplanned and disorganized development (Yiran, 2020;
Karakayaci, 2016; Kamran, 2020; Mehriar et al., 2020).
For example, in Surakarta and Semarang Indonesia,
unplanned and disorganized development forms slum
settlements on the railways which engaged to poverty,
pollution, and insecurity (Krisandriyana, 2019; Ridlo,
2020). The same is true in Malang city where slum
settlements are formed along riverbanks (Mau, 2016).

In other words, urban sprawl is not the right
development for the city from a monetary perspective
because the costs incurred far exceed the revenue
generated by the city. However, if the development or
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expansion occurs between urban areas will be costless
(Wu and Elena, 2003). In the other hand, urban sprawl
gives a positive impact on suburban area development
for having better facilities and a variety of jobs due to
the flexibilities of managing and developing the
suburban area (Saputra, 2012) and the improvement of
road network construction (Yiran et al., 2020). Urban
sprawl occurs due to several factors such as
transportation development (Giyarsih, 2010), rapid
population growth, uncontrolled and planned growth
(Karakayaci, 2016), lack of well-defined land policies
(Al Jarah et al., 2019), community desire of owned
homes (Polidoro, 2012).

The development resulted in the link between
residential area, industrial area, business area, and
transportation. The cause of urban sprawl due to the
construction of new transportation networks often
allows the development of commercial and industrial
fields as well as the development of new residential
areas in their environment. The interactions between
these sectors have led to an increase in urban sprawl, in
this phenomenon urban policies could address negative
aspects of sprawled by integrating residential areas,
transportation, and other amenities (Mehriar et al., 2020;
Giyarsih, 2010; Yiran, 2020). Conversely, if urban
growth is coordinated by the right government policies,
then the dense urban growth will be organized. In this
case, ineffective development policies and inappropriate
land use planning can be pointed out as the cause of
urban sprawl.

Urban sprawl is a global problem as well as in
Indonesia, which has experienced land use changes as a
result of urban sprawl due to urban population growth
which is in line with the increasing need for housing.
However, limited urban land causes development to
extend to suburban areas, namely agricultural and
coastal areas (Hidayah and Suharyo, 2018). Some
agricultural cities in Indonesia such as Bandung, Batu,
and Pekanbaru changing agricultural land use to non-
agriculture land use functions to provide the demand for
housing and other urban facilities. Urban sprawl makes
an impact on agriculture productivity and activities that
cause food insecurity; indeed, the farmers are forced to
change their occupation from agricultural to other
activities (Widiawaty, 2018; Setyono, 2019; Firdaus,
2018).

As seen in Figure 1 below, Indonesia's rice
production since April 2020 has continued to decline
until December 2020 in line with that, the harvested area
has also continued to decline to 0.44 million hectares in
December 2020. Rice production in December 2020 was
only 2.33 million tons where the rice needs of the
Indonesian population every month is 2.47 million tons
(Central Statistics Agency, 2020). For this reason, the
land use change of agricultural land into housing due to
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urban sprawl needs to be addressed immediately so that
agricultural production can meet the rice needs of the
Indonesian population.
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Figure 1. Indonesia Rice Production Rate and Harvest
Area Growth in 2020 (Indonesian Central Statistics
Agency, 2020)

Meanwhile, the change of coastal areas into
housing has an impact on the ecosystem. The conversion
of mangrove forest land results in the loss of ecosystem
functions as various types of living things that lead to
the loss of coastal biodiversity. Another environmental
impact is increasing the potential for flooding due to sea
level rise as a result of reclamation for housing
development (Hidayah and Suharyo, 2018). The aim of
this study is to compare urban sprawl in six developing
cities in Indonesia which are divided into two types of
cities, namely agricultural cities (Bandung, Batu, and
Pekanbaru) and coastal cities (Surabaya, Gresik, and
Madura) to investigate the parameters of urban sprawl in
agricultural cities and coastal cities. The findings of this
study suggest the importance of applying urban sprawl
parameters in analyzing urban development as
monitoring factors for the urban and policy making
governmental agencies in evaluating the impact of urban
sprawl in cities of Indonesia. Thus, the government can
design the right strategy to overcome urban sprawl that
causes land use changes in agricultural and coastal areas.

The reason for choosing Bandung, Batu,
Pekanbaru, Surabaya, Gresik, and Madura to represent
agricultural cities and coastal cities in Indonesia is that
these six cities are developing cities in Indonesia that are
experiencing land use change due to the impact of urban
sprawl (Central Statistics Agency, 2020). Figure 2
below shows the map of urban sprawl as the data from
Indonesia Central Statistics Agency for 2020 in six cities
that urban sprawl has impacted most areas of the city.

92



ISSN (P)0853-2877 (E) 2598-327X

[ [rp—

Non-Sprawt

Batu, 2020

Logond :

[ Uroen oot

Non-Spraw

A P
- [ 0
Pekanbaru, 2020 l Surabaya, 2020 |
Legend: Legend:
I oo spemnt [ [ p—
[ [—_—

Gresik, 2020 ‘ [ Madura, 2020

Figure 2. Urban Sprawl Map of Bandung, Batu,
Pekanbaru, Surabaya, Gresik, and Madura Year 2020
(Author, 2021)

This research will examine several articles
related to urban sprawl in Indonesia which represent
agricultural cities and coastal cities, which produce
factors (X,) that influence the occurrence of urban
sprawl. The results of this study are expected to be taken
into consideration for the government in overcoming
urban sprawl problems in Indonesia.

METHODOLOGY

In determining the parameters of urban sprawl,
the first step of this research is to find articles in google
scholar journals related to urban sprawl in agricultural
and coastal cities in Indonesia through Publish or Perish
(PoP) application to extract articles from google scholar

journals which restricted publications from 2000 to 2021.

The keywords used in the search are ‘sprawl’ and
'Indonesia’. PoP provides several choices of journal
article sources including Google Scholar, Scopus, and
WoS. The author chose google scholar articles because
the study was conducted in Indonesian cities so that PoP
could collect more articles with cities in Indonesia, if
Scopus or WoS were used, the results of articles
collected by PoP would be very small due to not many
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urban sprawl studies with cities in Indonesia have been
published in Scopus or WoS journals.
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Figure 3. PoP Data Result
(Author, 2021)

Figure 3 above is a display of the results of PoP
screening of 200 articles on Google Scholar in year
2000-2021, resulting in 53 h-index google scholar
articles according to two keywords: urban sprawl dan
Indonesia. Of the 53 articles consisting of 29 articles on
urban sprawl topics and 35 articles on Indonesian city
locations . The articles used are excerpts from articles
that have the topic of urban sprawl and the location of
Indonesian cities. However, only nine articles filled the
keywords with the topic 'urban sprawl in Indonesia'
which had locations in Bandung, Batu, Pekanbaru,
Surabaya, Gresik, and Madura as written in the
introduction, these six cities represent types of
agricultural and coastal cities in Indonesia.

This research conducted an analysis using the
Analytic Hierarchy Process (AHP) to get the most
appropriate parameters related to urban sprawl in
Indonesia. Analytic Hierarchy Process (AHP) is a
decision-making technique for regional development,
basically designed to capture perceptions and rationale
through procedures designed on a preferential scale
among various sets of alternatives. The AHP method is
carried out by pairwise comparisons of various sets of
alternatives. In the AHP model, a limit scale of 1 to 9 is
used which is considered sufficient to represent human
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perception, scale 1,3,5,7,9 is covering the level of
importance, moderate importance, a strong level of
importance, a very strong level of importance, and the
extreme importance level, while the scale 2,4,6,8 is the
value in between (Falatehan, 2016).

The AHP method in this study involved
interviewing ten experts with a background in urban
planning lecturers to determine the scale, then the scales
of the experts were collected and analyzed. The flow
chart of the procedure of data collection and analysis is
shown in Figure 3 below.

Publish or Perish (PoP) extract articles
Data Collection = » from google schoolar joumals elated
to urban sprawl in Indonesia

Literature review of articles related to
..... » uban sprawl in Bandung, Batu,
Pekanbaru, Surabaya, Gresk and
Madura
Factors of Urban Sprawl «--eseeeeeneee

Interview experts to
determine the scale

......

Key Factors of Urban Sprawl
" Parameters of Urban Sprawl

""" » Priority Parameters of Urban Sprawl

Figure 3. Flow Chart of Procedure of Data Collection
and Analysis (Author, 2021)

RESULT AND DISCUSSION

The factors of urban sprawl in Indonesia among
six cities is shown in Table 1 below, in term of land use
change that is obtained from the results of a comparative
study of article reviews. The results show that four
factors affect the urban sprawl where each factor
consists of two to four parameters. To get the most
appropriate parameters related to urban sprawl in
Indonesia, this research conducted an analysis using the
Analytic Hierarchy Process (AHP) on these factors to
find key factors so that the most appropriate parameters
are obtained for urban sprawl in Indonesia.

The results showed that there are four factors (X)
that affect urban sprawl where each factor consists of
two to four parameters (P). To get the most appropriate
parameters related to urban sprawl in Indonesia, this
research conducted an analysis using the Analytic
Hierarchy Process (AHP) on these factors to find the key
factors so that the most appropriate parameters for urban
sprawl in Indonesia were obtained. The four factors are:
population growth (X1), land limitation (X2), mobility
growth (X3), and community improvement (X4).
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Table 1. Factors Affecting Urban Sprawl in Bandung,
Batu, Pekanbaru as Agricultural cities and Surabaya,
Gresik and Madura as Coastal Cities in Indonesia

(Author, 2021)

No Factor Parameter Source
Population . . Hidayah & Suharyo
1 Growth(x1) Birthratio (2018),
Immigrant Widiawaty et.al.
population ratio (2018)
(Transnational) '
Population Setyono et al.
growth rate (2019),
N Wagistina &
Migrationrate  n\iariksa (2019),
Firdaus et.al.
(2018),
Rohmadiani et.al.
(2020),
Mabhriyar & Rho
(2014),
Siswanto et al.
(2014),
Nilayanti &
Brotosunaryo
(2012)
2 t’f’mq - Land occupation  Widiawaty et al.
imitation - 2018)
(X2) ratio ( ,
Bm_ldlng density Setyono et al.
(built-up area (2019)
growth) '
Variety of Wagistina &
development Antariksa (2019),
Residential area  Firdaus et al.
growth (2018),
Rohmadiani et al.
(2020),
Mabhriyar & Rho
(2014),
Siswanto et al.
(2014),
Nilayanti &
Brotosunaryo
(2012)
3 Mobility Road network Setyono et al.
Growth (X3)  density (2019),
Car dependency  Firdaus et al.
ratio (2018),
Rohmadiani et al.
(2020)
Community . .
4 Improvement ;/c?ir\lﬁglesf g'gfgfh & Suharyo
(X4) ’
Number of Widiawaty et al.
households (2018),
Mabhriyar & Rho
(2014),

Siswanto et al.
(2014),
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No Factor Parameter Source

Nilayanti &
Brotosunaryo
(2012)

The factors of urban sprawl in Indonesia among
six cities through AHP analysis is shown in Table 2
below, with a percentage priority, namely population
growth of 67.5%, limited land 17.4%, mobility growth
of 5.9%, and community improvement of 9.2%, with
principal eigenvalue (1) = 4.042 and Consistency Ratio
(CR) = 1.5% (0.015). The consistency ratio value is -

0.005 < 0.1, meaning that the matrix is consistent.

Therefore, based on the results of the AHP analysis,
there are two key factors of urban sprawl in Indonesia
among six cities that represent agricultural and coastal
cities, namely population growth and land limitation.

The rapid population growth causes the need for
housing in urban areas to be very high so that a lot of
lands have been converted as housing and makes the
availability of land in urban areas is limited. This causes
land prices to be very high so that residents eventually
choose to live in suburban areas with lower housing
prices, as well as developers and industries who choose
to build in suburban areas because the available land is
more extensive at low prices (Hidayah and Suharyo,
2018).

Table 2. Factors Decision Matrix and Percentage
(Author, 2021)

No Factor X1 X2 X3 X4 %

1 Population 1 4.00 9.00 9.00 67.5%
Growth

2 Land 025 1 3.00 200 17.4%
Limitation

3 Mobility 011 033 1 050 5.9%
Growth

4 Community 0.11 050 200 1 9.2%
Improvement

Table 2 above shows that the focus for urban
sprawl in Indonesia which includes agricultural cities
and coastal cities is on the problem of population growth
and limited land in urban areas. However, these two key
factors have eight parameters based on the results of
article reviews in Bandung, Batu, Pekanbaru, Surabaya,
Gresik, and Madura which represent agricultural cities
and coastal cities. Therefore, it is necessary to analyze
the eight parameters to find the priority parameters for
urban sprawl in Indonesia using the AHP method.

The eight parameters are owned by two key
factors, namely population growth and land limitation,
are immigrant population ratio (transnational) coded P1,

MODUL vol 22 no 2,issues period 2022

land occupation ratio coded P2, birth ratio coded P3,
population growth rate coded P4, migration rate coded
P5, building density-built up area growth coded P6,
variety of development coded P7, and residential area
growth with coded P8. These parameters will then be re-
analyzed using AHP to find the parameter hierarchy of
the causes of urban sprawl.

The result of priority parameters through AHP
shown of the two key factors is shown in Table 3 below.
The percentage priority parameters of population growth
and land limitation factors are: 29.5% of immigrant
population ratio-transnational (P1) , 17.7% of birth ratio
(P3), 16,8% of population growth rate (P4), 15.8% of
land occupation ratio (P2), 11.6% of migration rate (P5),
3.3% of building density-built-up area growth (P6),
3.0% of residential area growth (P8) and 2.3% of variety
of development (P7), with principal eigenvalue ([1) =
8.678 and Consistency Ratio (CR) = 6.9% (0.069). The
consistency ratio value is -0.005 < 0.1, meaning that the
matrix is consistent (table 3).

Therefore, based on the results of the AHP
analysis, there are four priority parameters with the
highest percentage in the range of 29.5% to 15.8%,
namely immigrant population ratio-transnational (P1),
birth ratio (P3), population growth rate (P4), and land
occupation ratio (P2). The highest parameter is the
immigrant population ratio which is more emphasized
on transnational which is a social phenomenon due to
the blurring of economic and social boundaries between
countries. Compared with the birth rate, population
growth rate, and land occupation ratio; transnational
phenomena have the greatest threat to agricultural and
coastal lands along with the accompanying impacts of
land use change into multinational industrial lands and
residences for foreign workers which causes a reduction
in agricultural and coastal land which affects agricultural
and marine production as well as threatens the
sustainability of agricultural and coastal cities in
Indonesia.
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Table 3. AHP Matrix and Percentage (Author, 2021)

A Review of Agricultural and Coastal Cities in Indonesia
in Finding Urban Sprawl Priority Parameters

No Parameter P1 P2 P3 P4 P5 P6 P7 P8 %
Immigrant population 3.00 1.00 2.00 7.00 6.00 5.00 5.00 3.00 29.5%
ratio (Transnational)

(P1)

Land occupation ratio 0.33 1 1.00 1.00 2.00 6.00 6.00 7.00 15.8%
(P2)

Birth ratio 1.00 1.00 1 1.00 2.00 6.00 5.00 7.00 17.7%
(P3)

Population growth rate 0.50 1.00 1.00 1 2.00 7.00 6.00 7.00 16.8%
(P4)

Migration rate 0.14 0.50 0.50 0.50 1 7.00 7.00 7.00 11.6%
(P5)

Building density-built 0.17 0.17 0.17 0.14 0.14 1 2.00 2.00 3.3%
up area growth

(P6)

Variety of development  0.20 0.17 0.20 0.17 0.14 0.50 1 2.00 2.3%
(P7)

Residential area growth  0.20 0.17 0.20 0.17 0.14 0.50 1 2.00 3.0%

(P8)

Stivani Ayuning Suwarlan, Lee Yoke Lai, Ismail Said
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The transnational phenomenon that affects the
increase in the immigrant population ratio is caused by
an increase in the number of migrants due to the large
number of workers arriving from other countries due to
the large number of multinational companies built in
Indonesia. Indonesia’s growth as a developing country
has attracted investors and world-scale companies that
have opened branches in Indonesia such as Toyota
Manufacturing in Karawang, West Java, near the city of
Bandung; Nestle in Pasuruan, East Java, near the city of
Surabaya; and Nivea Beiersdorf in Singosari, East Java,
near the city of Batu. These companies recruit foreign
workers to bring in large numbers of immigrants to
work and live in Indonesia in line with the need for
housing. Limited land and the high demand for housing
causes an unbalanced land occupation ratio because the
land is dominated by residential areas and causes social
segregation problems (Wagistina and Antariksa, 2019).

Immigrants and births are the cause of the high
population growth in Indonesia. The birth rate in
Indonesia is quite high even though the Indonesian
government has implemented the Family Planning
called Keluarga Berencana (KB) program which
contains a recommendation for the Indonesian citizen to
have two children in each family. Unfortunately, this
program only in the form of recommendations and does
not have a legal element so that it has not been effective
in reducing the population growth rate from the birth
rate.

Therefore, to overcome urban sprawl in
Indonesia, active efforts from the Indonesian
government are needed in monitoring and evaluating
urban development, both agricultural cities and coastal
cities with a focus on monitoring and evaluation of the
immigrant population ratio (transnational), birth ratio,
population growth rate, and land occupation ratio. The
Indonesian government can more explicitly impose
restrictions on the number and tighten requirements for
immigrants who will work and live in Indonesia,
provide socialization and assistance to Indonesian
citizens in rural areas about family planning programs,
reduce birth rates, and maintain population growth. The
Indonesian government needs to curb buildings that are
not built according to land use plans by not issuing
building permits so that land occupations that are not
suitable for land use as agricultural land and traditional
settlements can be overcome and the development of
cities in Indonesia can be organized (CNN Indonesia,
2019).

The contribution of this study is to provide
guidelines for the Indonesian government to focus on
the immigrant population ratio (transnational), birth ratio,
population growth rate, and land occupancy ratio so that
it can monitor and evaluate the impact of urban sprawl
and can be the basis for formulating development

Stivani Ayuning Suwarlan, Lee Yoke Lai, Ismail Said
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in Finding Urban Sprawl Priority Parameters

policies. In particular, in agricultural and coastal cities,
the government must pay great attention to transnational
phenomena that occur, seeing that there are many land
use changes in the function of agricultural land into
multinational industries due to the large area and low
land prices. In addition, the existence of a coastal city
that is close to the sea, has access to shipping lanes, and
borders between countries has attracted foreign investors
to build their multinational companies.

In the future, if monitoring and action are not
carried out, this transnational phenomenon will not only
cause urban sprawl problems but can also have an
impact on other problems such as social segregation,
food insecurity, pollution, and environmental
degradation.

CONCLUSION

Urban sprawl in Indonesia specifically occurs in
two types of cities, namely agricultural and coastal cities.
From the results of the comparison of the two types of
cities, four priority parameters are obtained out of eight
for urban sprawl in Indonesia are immigrant population
ratio (transnational), birth ratio, population growth rate,
and land occupation ratio. These parameters are
monitoring factors for the urban and policy-making
governmental agencies in evaluating the impact of urban
sprawl in cities of Indonesia for sustainability of
agricultural and coastal cities in Indonesia.

This study has limitations on the number of
journal articles reviewed which only screened 200
articles which resulted in 53 articles with the Google
Scholar h-index and only nine articles that fulfilled the
categories of the two keywords "urban sprawl" and
"Indonesia”; and research locations which only
examined six cities representing agricultural cities and
coastal cities in Indonesia. Seeing these limitations, the
direction for further research is to conduct research
using sources with a greater number of articles by
adding h-index articles such as Scopus and WoS and
analyzing agricultural and coastal cities apart from the
six cities in this study. Further research is also
recommended using different keywords in PoP search
and using analytical methods that are developed beyond
AHP analysis.
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