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Abstract

The rapid development of urban areas in surrounding regions has led to an increasing number of commuters within and
between core-peripheral regions. However, variation in jobs and economic levels has exacerbated the socio-economic
inequalities between metropolitan residents. Using the commuter data of the Jakarta Metropolitan Area, this study exam-
ines the socio-economic disparities of commuting behaviour, spatial patterns, and health between commuters with
incomes lower and higher than the regional minimum wage. The article conducts quantitative descriptive statistics and
a non-parametric test using the BPS—Statistics Indonesia 2019 commuter data that included 13,000 sample respondents
from the Jakarta Province and its neighbouring districts. Our result reveals a significant impact of income level on the
choice of private transportation mode, whilst having no effect on the choice of public transportation modes. Higher-income
peripheral residents tend to commute to the core metropolitan area (Jakarta Province), while lower-income commuters
typically travel between peripheral areas. The article also indicates the negative physical health impact of prolonged and
early-hours commuting, especially for lower-income groups. The article proposes better public transportation that is con-

venient, safe, and reliable, to ensure a sustainable and resilient metropolitan area.
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1. Introduction

Metropolitan areas represent the rapid development
of urban areas that sprawl to surrounding peripheral
regions. This development transforms both urban and
peripheral regions unprecedentedly, impacting social,
economic, spatial, and health aspects. The emerging
decentralisation of urban regimes globally exaggerates
the impact of this urban and peripheral transformation
as the variation of the local economy and governance
capacities critically determine development. Thus, it is
crucial for urban planning literature and empirical case
studies to adapt and respond to the transformation.
The above conditions are reflected in the Jakarta
Metropolitan Area (JMA) as the largest metropolitan
area in Indonesia. Following the decentralisation in 2001,

the metropolitan area included one province and eight
autonomous districts in two other provinces. Following
the dispersion of manufacturing industries in the late
1980s and residential housing development in the 1990s,
economic activities in the JMA developed rapidly, sup-
ported by infrastructure and transportation expansion.
This development and growing economic activities led
to the increasing population and commuters within the
metropolitan area.

Presently, studies on commuting in Indonesia focus
on socio-economic characteristics (Herdayati & Eryando,
2020; Kusmawan et al., 2021), travel experience and
psychology (Kusmawan & Susilowati, 2020), and mode
choice (Adhi, 2012; llahi et al., 2021; Rizki et al., 2019;
Rosida et al., 2019). In a spatial context, studies of the
JMA mainly cover politics and governance (Firman, 1998;
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Hudalah, 2017; Salim & Hudalah, 2020), socio-economics
(Rukmana & Ramadhani, 2021; Winarso & Firman, 2002;
Winarso et al., 2015), urban economies (Aritenang, 2020;
Firman & Fahmi, 2017; Hudalah & Aritenang, 2017;
Hudalah & Firman, 2012; Hudalah et al., 2013), and
geographical networks (Aritenang, 2021; Hidayati et al.,
2019; Indraprahasta & Derudder, 2017, 2019).

Despite the wide variation within the metropoli-
tan area, there is limited understanding of how socio-
economic inequality determines commuters’ transporta-
tion mode choice, commuting behaviour, and health
conditions. The JMA provides an important case study
with Jakarta as the core metropolitan area, the coun-
try’s capital, financial centre, and the densest city. With
Jakarta as the core, Indonesia’s largest metropolitan area
is surrounded by eight districts from two neighbour-
ing provinces.

We hypothesise that a wide range of socio-economic
and income inequality between Jakarta and its neigh-
bouring districts may explain commuting behaviour and
transportation mode choice and, consequently, health
conditions. In this sense, the core implies the cen-
tral financial district with a concentration of compa-
nies and employees that attracts high- and low-income
commuters. Thus, this study expands on how socio-
economic disparity determines commuting patterns and
health conditions. Our study is important to under-
stand how socio-economic variations among districts
exert commuting and health conditions within metropoli-
tan areas.

As such, the article asks the question: To what
extent are there current socio-economic inequalities in
the JMA and how does this socio-economic disparity
determine commuting behaviour and health issues in
metropolitan areas? Drawing from the BPS—Statistics
Indonesia 2019 commuter data that included 13,000
sample respondents from five districts in Jakarta and
eight neighbouring districts in the JMA, the article found
wide socio-economic disparity and the significance of
the impact of income level on the choice of transporta-
tion mode. The article further found that the odds of
physical health issues are higher among commuters that
had daily long-duration commuting. This article presents
these contributions and concludes with the importance
of local governments and urban planners in expanding
the provision of public transport for commuters from the
metropolitan peripherals.

This article is structured as follows: In the next
section, we elaborate on the literature framework of
metropolitan inequalities, such as socio-economic and
health issues. After, in the section that follows, we
present commuting data and research methodologies.
The analysis section examines commuting behaviour and
spatial flow and links with socio-economic and health
problems in JMA. The last section concludes the discus-
sion and elaborates on research contributions.

2. Socio-Economic Variation and Its Impact on Spatial
Pattern, Transportation, and Health in the
Metropolitan Area

2.1. Metropolitan Socio-Economic and Health
Inequalities

Cities grow and develop and together form urban areas
with a broad scope transcending administrative bound-
aries. On a larger scale, a metropolitan area emerges
as an urban area that is administratively separate but
spatially connected and consists of the city centre and
the surrounding area (Heinelt & Kibler, 2005). Through
the development of cities, capital accumulation creates
an increasingly large and complex variety of activities.
Supported by advances in transportation and communi-
cation technology and connected with other cities, this
accelerates capital accumulation in metropolitan areas
(Sheppard, 2019). Thus, metropolitan areas often act as
centres of high concentration activities to become an
engine of regional growth on a regional, national, and
even international scale. This accumulation of capital
simultaneously attracts activities and people to engage
in activities in the metropolitan area.

Cities have the potential to enhance development
and growth, not only internally within their territory
but also beyond their territory boundaries (Fan, 1999).
The influence of urban growth and its activities increase
the benefit distribution effect on the economy through
two main types of development, i.e., intensive margin or
internal growth and extensive margin or external devel-
opment (Cordoba, 2008; Eaton & Eckstein, 1997). Studies
have shown that average commuting activities reflect
a range of socio-economic characteristics and urban
forms (Watts, 2009). In the US, 45 of 916 metropolitan
areas had gaps wider than the national gap. The average
income of the top 1% was at least 35 times greater than
the average income of the bottom 99% (Sommeiller &
Price, 2018). The extensive studies on metropolitan areas
by Ingram (1998) and Suarez-Villa (1988) in various parts
of the world found a similar development pattern into
metropolitan evolution based on population and eco-
nomic characteristics. This metropolitan evolution has
six phases, categorised as three stages, namely: the rapid
development stage consisting of phases one and two;
the second stage is maturity consisting of phases three
and four, with phase three as the peak of metropolitan
growth; and the stability stage, namely in phases five and
six which show the stability of the region and the possibil-
ity of a decline in development. In this phase, there are
two possible developments where the metropolitan area
has the opportunity to expand internationally. The other
possibility is a decline in growth that depends on the
policies implemented in the future development of the
metropolitan area.

Although rapid urbanisation has created economic
opportunities for many cities, it has also resulted in
serious challenges for local governments: increased air
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and water pollution, transportation gridlock, deteriorat-
ing infrastructure, increased violence and crime, rising
poverty and urban slums, and widening income dispar-
ities. Another causal-effect problem is that urban trans-
port could contribute to poverty reduction indirectly by
boosting the urban activities and directly by meeting the
daily needs of poor people. However, urban growth also
increases transport costs as efficiency and economies of
agglomeration generate urban growth. As these cities
grow and become more affluent, vehicle ownership and
use grow more rapidly than the available road space,
increasing congestion and traffic-generated air pollution
(Carruthers et al., 2005). The study proposes to improve
transportation affordability by identifying urban income
distribution, provision of passes and concessions for tar-
geted groups, and changing fare structure and level.

The above problems are magnified in a larger
metropolitan area. The more districts and popula-
tions included in a metropolitan area, the more socio-
economic challenges, infrastructure and transportation
issues, and health problems occur. Recently, Unceta et al.
(2020), using spatial analysis, examined socio-economic
disparities (economic level, land, and property size) in
the metropolitan area in the Global South. The study sug-
gests problems occurring in metropolitan areas became
harder to tackle once the metropolitan size and issues
expanded and diversified, such as socio-economic, spa-
tial, and health concerns. Studies in US metropolitan
areas show that housing for lower-income households
is less affordable in metropolitan areas with higher
inequality. Thus, average commuting distances and the
number of trips have increased between sub-centres.
Jobs located in sub-centres are filled by non-residents
who generally live quite far from their employment
sub-centre. Hence, the average commuting distance
has increased regardless of where people live (Aguilera,
2005). In particular, Sandow (2019) statistically confirms
long-distance commuters pay high costs as the activity
has reduced the relationship quality and increased the
risk of separation. However, a more sustainable work-life
balance may be more possible if the woman is a persis-
tent long-distance commuter.

Spatial disparities also occurred among metropolitan
areas. In Mexico, metropolitans suggest informal work
locations may depend, in part, on the distance to the
place of residence. Informal work represents close to 57%
of the economic activity in the city and is present in all eco-
nomic sectors and income categories and concentrated
in lower-income groups (Suarez et al., 2016). In Germany,
less educated people live more commonly outside the
core cities of the Central German Metropolitan Region
and its respective city regions and are more inclined
to commute to their workplaces within one of the city
regions (Kauffmann, 2016). These studies show that less
educated and informal workers prefer jobs where income
is maximised, and transportation costs minimised.

In contrast, skilled labour markets span over larger
territories. However, they tend to do this within the

borders of the respective states as found in large
cities such as Paris (Aguilera, 2005), Central German
Metropolitan Region (Kauffmann, 2016), and London
(Manley, 2021), and also cities in developing countries,
such as Lima (Fernandez-de-Cérdova et al., 2021) and
Jakarta (Rukmana & Ramadhani, 2021). Furthermore,
studies also found further segregation with the most
economical resources found in the higher-income com-
munity (Hipp & Kim, 2021; Manley, 2021; Sommeiller &
Price, 2018).

Inequality is a function of economic forces at the
wider metropolitan scale through the strong relationship
between levels and changes in income inequality over
time in cities and metro areas. A recent study shows that
the polycentric urban model could contribute to reduc-
ing the commuting distance by allowing people to locate
within or close to their employment sub-centre (Watts,
2009). Metropolitan resilience requires comprehensive
strategies to tackle significant disparities between rich
and poor households in terms of institutions, education
and workforce development, transportation, and min-
imum wages (Berube & Holmes, 2016). In this sense,
local governments are demanded by residents to expand
and maintain urban services, both infrastructure such as
water, sewers, transit, and roads, and socio-economic
services such as social services, education, and health
(Slack, 2019). Various studies on metropolitan areas have
pointed to the importance of multi-level governance as
a one-tier consolidated structure struggles to determine
the appropriate geographic boundary for the metropoli-
tan government. In addition, geographic boundaries
of metropolitan governments rarely coincide with the
boundaries of the economic region. These economic
boundaries tend to expand over time and may outgrow
their local political boundaries.

2.2. Socio-Economic and Health Inequalities in the
Jakarta Metropolitan Area

This article follows the neoliberalism literature on spatial-
ities as proposed by Herlambang et al. (2019). The arti-
cle argues that neoliberal application from a geograph-
ical perspective leads to two implications; first, various
spatialities of neoliberalism are interdependent. Thus,
neoliberalisation in any territory depends on both local
place-based context and relations with other places and
across scales. Second, as these spatialities are not fixed
contextual features, neoliberalisation would produce
spatialities that implicate subsequent spatio-temporal
trajectories. In the case of the JMA, urban land transfor-
mation is dominated by large real-estate development.
Consequently, a new generation of middle-class gated
communities was segregated from other parts of the
urban area while simultaneously interacting in terms of
mobility and other activities.

There are various studies on the variation of socio-
economic disparities in metropolitan and urban areas in
the JMA. The study by Rukmana and Ramadhani (2021)
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suggests that the population in the JMA is dominated
by the middle occupational group, which includes clerks,
machine operators, industrial workers, technicians, and
sellers. However, between 2011 and 2018, the study
reveals an increasing share of JMA residents in top occu-
pational groups, such as managers and professionals.

The study by Suryahadi and Marlina (2019) shows
that the poverty rate in the JMA only slightly declined
from 6% in 2004 to 5.3% in 2014, suggesting high eco-
nomic growth in the JMA area is insignificant to reduce
the poverty rate in the metropolitan area. In particu-
lar, poverty rates in the areas within the core metropo-
lis, Jakarta, are lower than in the peripheral areas,
with the lowest poverty rate in South Tangerang City
(1.7% poverty rate) and the highest in Bogor City (7.7%).

This was confirmed by Rukmana and Ramadhani’s
(2021) study that focused on occupational and house-
hold indexes. The study found that urban transforma-
tion in the JMA has led to a homogenous socio-economic
area in the peripheral region. Household expenditure
inequality is lower than in the core metropolitan area
of Jakarta. The high Gini indices in the municipalities of
Jakarta province refer to the existence of urban kam-
pongs neighbouring the high-rise building with luxury
apartments, offices, and shopping centre. On the other
hand, segregation in the periphery occurred because of
gated communities developed by the private sector since
the 1980s (Winarso et al., 2015). Furthermore, a spatial
analysis study by Rukmana and Ramadhani (2021) found
a high concentration of the top occupational groups in
South Tangerang City, where the development of a new
central business district and middle-upper class hous-
ing is supported with good accessibility and connected
with highways and train routes. Previous studies mapped
that these middle-upper class housings include elite real
estates such as Bumi Serpong Damai, Gading Serpong,
Bintaro Jaya, and Alam Sutera (Herlambang et al., 2019;
Winarso et al., 2015).

In the early period of real estate development in the
JMA, the housing development sector was dominated by
middle-upper class buyers with an average of 3.1 million
Indonesia rupiah (IDR), compared to the average Jakarta
wage of 255,463 IDR. In addition, it was highly edu-
cated, 59% compared to only 2.89% in Jakarta (Winarso
& Firman, 2002). However, the figure shifted with the
average income in the JMA becoming comparable to
the average urban Indonesian income in 2015 (Winarso
etal., 2015). A recent study suggests that Central Jakarta
City became a concentration area for both the top occu-
pational groups and bottom occupational groups due
to the concentration of luxury houses and apartments,
shopping malls, and the central business district that
are side-by-side with many informal housing areas of
urban kampongs. These urban kampongs are residen-
tial locations for informal sector workers such as street
vendors, cleaning workers, and security guards. Besides
central Jakarta, many bottom occupational group work-
ers reside in Tangerang City, which is considered close

to the core metropolitan area. With more than 60%
of Jakarta’s urban population estimated to live in kam-
pong, this reveals the un-controlled developments in the
JMA. The kampong itself has persistently been a source
of socio-economic conflicts since the 1990s (Marulanda,
1993; Steinberg, 2007).

Considering the decentralisation structure in
Indonesia, it is crucial to strengthen local government
level capacities to govern local resources and financial
capacity to overcome the implication of being part of a
metropolitan area.

3. Data and Methodology

The article uses the commuters 2019 survey raw data
collected by the BPS—Statistics Indonesia with a spatial
stratified sampling strategy with a two-stage sampling
selection method at the subdistrict level. The sampling
considers household and population size distribution
based on Indonesia’s 2010 census data. The survey also
employed the 2015 Indonesia inter-census data and the
annual Indonesia National Labour Force Survey to deter-
mine the sample distribution (Sofiyandi & Siregar, 2020).

The survey consists of comprehensive data on com-
muters’ residential location and economic and social
characteristics, including income, job characteristics,
education background, health conditions, and their daily
commuting activities such as destination and transporta-
tion modes. The household data are linked to the ques-
tionnaire responses for each individual. There are more
than 13,000 respondents from the JMA.

The commuters survey data include samples from
the population that resides within the 13 districts
in the JMA. These districts are eight municipalities
and three regencies from the three provinces; Jakarta
Province (Central Jakarta, North Jakarta, South Jakarta,
East Jakarta, and West Jakarta districts) as the core
metropolitan area and West Java Province (Depok, Bogor,
Bogor City, Bekasi, and Bekasi City) and Banten Province
(Tangerang, Tangerang City, and South Tangerang) as the
peripheral regions.

The following map presents the JMA infrastructure
connectivity (highway, primary roads, and railway) and
distribution of residential areas (real estate and houses)
with its location within the Java Island (inset map;
Figure 1). The map suggests a high concentration of
infrastructure and residential area in Tangerang Regency
(West JMA), Bekasi (East JMA), Depok (South JMA), and
leapfrogging development in Bogor City (Far-South JMA).
The map is obtained from OpenStreetMap Indonesia,
which has been updating and verifying various digital
map features of Jakarta and other provinces in Indonesia
(OpenStreetMap Indonesia, 2021).

Several variables are analysed to examine com-
muters’ socio-economic, spatial, and health aspects.
First, socio-economic variables included transportation
mode, house size, and income, whereas salary range
determines commuters’ transportation choice. We also
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Figure 1. Distribution of infrastructure connectivity and residential areas in JMA.

use the property size to approach socio-economic
inequality as privacy in the residence may describe
the level of welfare of a household. This variable is
reflected in the floor area of the house per capita with
a decent size; the minimum is 8 m? per capita (BPS—
Statistics Indonesia, 2000). In Jakarta, 72.3% of house-
holds occupy a floor area per capita of less than 8 m?
(BPS—Statistics Indonesia, 2019). Specifically, more than
33% of households have a 50 m? or 12.5 m? per person
(Beritagar, 2015).

Second, spatial commuting is approximated by com-
muting destination (core or peripheral region), and com-
muting characteristics are distance, duration, and hours
of commuting. Third, health aspects, including mental
and physical health, have been widely studied in previ-
ous metropolitan commuter studies (Jacob et al., 2021;
Tajalli & Hajbabaie, 2017; Wener et al., 2003).

The table below depicts the transportation choice
of JMA commuters based on the salary range that cap-
tures the transportation choice of more than 2.43 million
commuters, calculated from the district-based weighted
13,000 samples (Table 1). Here we define active trans-
port commuters as people that favour walking and
cycling for daily mobility (Scheepers et al., 2014).
The table reveals that the income level of JMA com-
muters is around the regional minimum wage (between
3.4 and 4.5 million IDR), with more than 78% having
a higher income than this threshold. The table further

suggests the importance of motorcycle ride-hailing for
JMA commuters. It accounts for more than 33% of
total commuters that use motorcycles. A motorcycle
is more popular in the lower-income group, with only
0.15% using public transportation (minibus, bus, com-
muter train, and TransJakarta), compared to 19.5% of the
higher-income group.

3.1. Methodology

In this article, we utilised two research methods: sum-
mary statistics and logistic regressions. First, summary
statistics explore a series of salary range variables con-
ditioned by other variables such as transportation mode
choice, area of residents, destination, commuting char-
acteristics, and health conditions.

Second, we also use logistic regression, which is used
to model binary outcome variables. In this article, the
model attempts to explain the descriptive statistics fur-
ther. Hence, the model examines the odds of an obser-
vation belonging to a particular category, such as choice
of transportation mode, commuting characteristics, and
health conditions.

4. Analysis and Discussion

To examine the socio-economic and health varia-
tion of commuters, we conduct several analyses on
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Table 1. Salary range proportion (in million IDR), by transportation mode.

Transportation <1.5 million  1.5to 3 million 3 to 4.5 million 4.5to 6 million 6to 7.5 million >7.5 million
Mode IDR IDR IDR IDR IDR IDR
Active 721 3,126 1,364 0 581 0
transportation

Motorcycle 15,881 190,206 811,451 317,061 768,732 146,552
Motor-ride-hailing 336 15,795 37,508 17,354 711,248 14,827
Car 1,689 527,623 9,189 24,572 26,135 170,508
Car-hailing 0 658 0 0 285 4,232
Company car 0 1,753 27,170 11,201 10,347 8,449
Car-sharing 0 785 4,356 733 522 2,513
Minibus (angkutan 6,284 27,306 40,527 8,506 4,051 6,151
kota/angkot)

Bus 0 3,196 17,236 17,347 10,383 14,657
Commuter train 5,360 22,837 88,556 35,865 34,197 48,889
TransJakarta 342 6,708 38,504 15,777 15,922 13,193
Others 593 892 1,407 0 0 0
Total 31,206 279,407 1,077,268 448,416 279,707 429,971

transportation mode, spatial flow, commuting charac-
teristics, job type, and health conditions.

First, we examine the salary range with the choice of
transportation mode among JMA commuters. The salary
range threshold is 4.5 million IDR as the minimum salary
in the JMA (upah minimum regional [UMR]). Below the
average, the threshold is lower than UMR and vice-
versa (Table 2). There is a significantly higher share
of commuters in the lower-income group that travel
by motorcycle than the higher-income group, 74 and
46%, respectively. In the lower-income group, the fol-
lowing transportation mode is commuter trains, buses,
and Translakarta, suggesting the importance of pub-
lic transportation for this income group. While in the
higher-income group, the next transportation modes are
private cars, commuter trains, and buses. The share of
commuters from the high-income group is higher than
ride-hailing, indicating the higher disposal budget or
demand for time-effective transportation, considering
JMA’s heavy traffic. Overall, the table reveals a relatively

Table 2. Salary range proportion (%), by transportation mode.

similar share of commuters who travel with a private
vehicle, about 73%, in both income groups, with higher-
income commuters using motorcycles and cars.

Table 3 presents a cross-analysis of the share of com-
muters’ income level group with the residential area.
The table suggests a variation in the socio-economic
share of the size of residential areas and the origin of dis-
trictsin the core and peripheral areas. This table also indi-
cates that commuters from Jakarta have a small residen-
tial area, with 68% of commuters living in a residential
area of less than the threshold of 8 m? per capita. Thus,
the table captures the high share of the small residen-
tial area and low-income groups in Jakarta, as suggested
by previous studies which suggest that commuter charac-
teristics reflect the Jakarta population, especially in res-
idents in the urban kampong (Herlambang et al., 2019;
Winarso et al., 2015).

Furthermore, the table also shows that commuters
from South Tangerang City and Bogor Regency are
among the wealthiest residents in the JMA with a higher

Above UMR Below UMR
Active transportation 0.14 0.36
Motorcycle 56.09 73.49
Ride-hailing 5.34 3.78
Private car 17.81 3.61
Car-ride-hailing 0.26 0.05
Public bus 6.57 6.70
Commuter train 10.13 8.51
TransJakarta 3.59 3.34
Others 0.06 0.17
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Table 3. Salary range proportion (%) and area of residents (m?), by residential districts.

Decent
Not decent (between 8 m? More than decent
(less than 8 m?) and 12.5 m?) (more than 12.5 m?) Above UMR Low UMR
South Jakarta 13.78 7.28 5.66 6.66 7.61
East Jakarta 15.05 10.89 9.43 10.3 10.69
Central Jakarta 8.42 4.09 1.74 2.84 3.38
West Jakarta 21.2 9.88 5.79 7.93 9.56
North Jakarta 9.58 3.84 3.21 3.97 4.53
Bogor Regency 4.55 14.31 13.79 10.93 14.42
Bekasi Regency 1.09 5.99 9 8.74 5.77
Bogor City 2.82 2.88 2.29 2.3 2.65
Bekasi City 5.84 6.93 13.68 12.75 9.92
Depok City 10.02 9.18 13.25 13.8 10.17
Tangerang Regency 1.56 9.29 7.95 6.8 7.77
Tangerang City 3.88 8.2 7.63 6.76 7.68
South Tangerang City 2.21 7.25 6.56 6.21 5.86

share of the population in the large residential areas,
whilst commuters from Bekasi City and Depok City are
among the highest income earners in the JMA. This find-
ing confirms previous studies on the distribution of real
estate development and socio-economic distribution in
the JMA (Rukmana & Ramadhani, 2021).

Table 4 depicts the comparison of income groups
with a destination within the metropolitan area.
The table suggests a higher share of commuters to
Jakarta, the core metropolitan area, with more than
63% in both income groups. Nevertheless, the figure
may suggest the presence of polycentricity in the JMA,
with almost one in three commuters travelling daily
to the peripheral regions. The table further shows
that commuters within Jakarta are higher among the
lower-income group with more than 44%, compared to
only 37% of commuters that has higherincome commute
within Jakarta. On the other hand, the table also reveals
a higher share of higher-income group commuters that

travel daily between peripheral regions. Furthermore,
the table shows that residents from Bekasi and Depok
cities are among the highest share of commuters to core
cities. In contrast, commuters from Bogor and Tangerang
regencies are the highest contributors within periph-
eral regions.

Table 5 presents the income group and commuting
characteristics. The table reveals that commuters in the
JMA mainly travel less than 20 km, less than one hour,
and during rush hour before 7 am. In particular, the table
shows a slightly higher share of the lower-income group
that spends less than an hour commuting compared
to the higher-income group, 76.72 and 72.44%, respec-
tively. As such, a higher share of the higher-income group
commutes early before 7 am. Typically in Indonesian
metropolitan areas, due to congestion and school hours,
the daily rush hour is before 7 am, which is confirmed by
the table with more than half of commuters in the JMA
departing during rush hour.

Table 4. Salary range proportion (%), by commuting destination.

To Core Regions To Peripheral Regions

Above UMR Low UMR Above UMR Low UMR
South Jakarta 4.55 5.14 2.20 2.48
East Jakarta 7.81 8.03 2.56 2.87
Central Jakarta 2.59 3.24 0.28 0.20
West Jakarta 6.27 7.48 1.81 2.27
North Jakarta 3.83 4.08 0.16 0.54
Bogor Regency 3.73 5.74 7.31 8.66
Bekasi Regency 4.02 3.02 4.20 2.32
Bogor City 0.64 0.48 1.66 2.20
Bekasi City 10.00 7.12 2.83 2.89
Depok City 10.91 7.37 3.08 3.00
Tang Regency 2.50 1.81 3.93 5.42
Tang City 5.55 5.21 1.28 2.47
South Tangerang City 5.29 4.61 1.02 1.34
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Table 5. Salary range proportion (%), by commuting characteristics.

Above UMR Lower UMR

Distance

<20 km 55.21 59.19

<40 km 36.85 33.41

>40 km 7.94 7.40
Duration

<30 minutes 33.93 35.15

<1 hour 38.51 41.57

>1 hour 27.56 23.29
Time

<7 am 54.66 50.5

Between 7 and 10 am 38.52 43.28

>10 am 6.82 6.22

We also analyse the share of type of job in different
income groups. It suggests a relatively higher share of
the lower-income group that works as labour and staff in
offices. The share of higher-income commuters work as
freelance/informal workers and self-employed is about
23.50% of the total number of commuters in this income
group. The table may represent the booming share of gig
labour and entrepreneurship in the JMA. This variation
in the type of job may determine the income level and
commuting hours.

We also examined the income group and health con-
ditions among commuters. The analysis reveals a higher
share of the lower-income group that experience daily
health problems, both physical and mental issues, 27.13
and 24.18%, respectively. Specifically, the analysis shows
that both physical health problems such as headaches
and sore pain are found higher in the lower-income
group, in both private and public transportation com-
muters. In terms of mental health, the variation among

income groups is indifferent, with about 32-42% among
the commuters. This finding also confirms several stud-
ies in Europe and the US that long-distance commuters
suffer from headaches, backaches, and mental illness,
among others, as reported by Schaefer (2005).

Furthermore, the health issue is consistent with a
higher share of lower-income commuters that use pub-
lic transportation. Compared with commuters in the US
(Kylstra, 2014), Indonesian commuters have longer daily
commute hours, 25.5 minutes and more than 30 min-
utes, respectively. As such, health threats are much
higher to Indonesian commuters, including physical and
mental health.

We also examine the socio-economic determinants
of peripheral commuting (Table 6). The table suggests
that a 1% increase in income would reduce the probabil-
ity of commuting between peripherals by 0.535. In the
service sector, commuting between peripherals is less
likely by 0.529 times compared to the manufacturing

Table 6. Odds ratio of logistic regression of commuting between peripheral districts.

Coefficient Standard Error Odd Ratio

Income -0.625%** 0.086 0.535
Economic Sector

Primary -0.040 0.270 0.961

Service -0.638%** 0.088 0.529
Formal job -0.465 0.360 0.628
Private vehicle 0.316** 0.107 1.372
Married 0.224* 0.089 1.251
Constant 8.571 1.337 —
Tests Coefficient P>|z|
LR 140.97 0.000
Wald 125.35 0.000
Hosmer-Lemeshow 7.53 0.480
Note: * p < 0.05; ** p < 0.01; *** p < 0.001.
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sector. Furthermore, the table also indicates that com-
muting between peripherals using a private vehicle is
more likely 1.372 times compared to the use of pub-
lic transportation. This finding indicates that between
peripherals, commuters tend to have lower incomes and
work in the manufacturing sector. There is also a higher
probability that these commuters use a private vehicle
and are married.

Table 7 presents socio-economic determinants of
transportation mode choice. The table suggests that a
1% increase in income would increase the probability of
commuting using a private vehicle by 1.367, while com-
muters with less duration and shorter distances and hav-
ing a formal job would have higher odds of commuting
using a private vehicle. The odds of using a private vehi-
cle are also lower for peripheral to core commuters com-
pared to other commuters, which may lower private vehi-
cle ownership for peripheral commuters or the presence
of alternative commuting transportation modes such as
trains and buses. The tests suggest that the fitted model
is correct and rejects the null hypothesis.

Table 8 examines the marginal effect of using private
vehicle commuting time, distance, duration, and formal
worker commuters from peripheral to a core area and
between peripheral areas. Early hour commuters (before

10 am) would have about 83% probability of using pri-
vate vehicles among peripheral commuters. However,
there would be around a 74.4% probability of using
private vehicles for peripheral-core commuters. In con-
trast, long-distance commuters (more than 30km) would
have about 86.4% probability of using a private vehicle
between peripheral areas, but only a 78.7% chance of
using a private vehicle for the peripheral-core commuter.
Furthermore, shorter duration commuters (less than one
hour) would have an 89.2% probability of using private
vehicles for peri-peri commuting, compared to only an
85.3% chance of using a private vehicle for peripheral-
core commuting. Formal worker commuters would have
about an 83.1% probability of using a private vehicle
for peri-peri commuting. However, they would have less
than a 74.5% probability of using a private vehicle for
peri-core commuting.

We also compare the marginal effect of income and
job status of using a private vehicle for commuters
from the peripheral to the core and between peripher-
als. High-income formal worker commuters would have
about 79.9% probability of using a private vehicle for
peri-peri commuting but would have less than 78.8%
probability of using a private vehicle for peri-core com-
muting, while low-income informal worker commuters

Table 7. Odds ratio of logistic regression of transportation mode choices.

Coefficient Standard Error 0Odd Ratio

Income (In) 0.312%** 0.083 1.367
Duration 0.978*** 0.101 2.658
Distance 0.651*** 0.106 1.918
Formal job 0.888* 0.399 2.430
Commute

Between peripherals 0.353** 0.120 1.423

Core-peripheral 0.469** 0.174 1.598

Between cores 0.311** 0.110 1.365
Married 0.515*** 0.091 1.674
Constant -5.768 1.335 —
Tests Coefficient P>|z|
LR test 297.13 0.000
Wald test 273.05 0.000
Hosmer-Lemeshow test 9.30 0.317

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.

Table 8. Margins of transportation mode choices of commuters.

Margin commuting time  Margin commuting distance  Margin duration time  Margin formal workers

Peri-peri 0.830*** 0.864***
(0.013) (0.011)

Peri-core 0.744*** 0.787***
(0.011) (0.012)

0.892%** 0.831%**
(0.010) (0.013)
0.853%** 0.745%**
(0.012) (0.011)

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.
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would have about 61.7% probability of using a private
vehicle for peri-peri commuting but would have less
than 60.1% probability of using a private vehicle for
peri-core commuting.

Finally, Table 9 presents the socio-economic deter-
minants of health status among commuters. The table
suggests that commuters from core to periphery and
being married have 1.47 and 1.18 times higher odds
of health problems, either physical or stress-related.
Nevertheless, the analysis suggests the insignificance of
socio-economic statuses such as income level and com-
muting using a private vehicle to explain the odds of
having health issues. However, using a private vehicle
may lower the odds of having health issues indirectly,
by reducing waiting time for public transportation and,
hence, commuting duration.

5. Conclusion

This article contributes to the current literature on socio-
economic inequalities among commuters in metropoli-
tan areas. This study examines to what extent uneven
cities and suburbs exacerbate socio-economic and
health inequalities in the JMA. Our study presents
significant socio-economic and health diversity among
commuters using the BPS—Statistics Indonesia 2019
commuting data. The empirical study results highlight
income level variation in the choice of private transporta-
tion mode, with the lower-income group dominated by
motorcycle users and the higher-income group varying
from using a motorcycle, private cars, and ride-hailing.
This may also suggest that the latter group has a higher
disposable income for ride-hailing services. On the other
hand, there is no significant effect of income level on the
choice of public transportation modes, with about 6.6%
and 9% of each income group using the bus and commut-
ing train, respectively.

Table 9. Odds ratio of logistic regression of commuters’ health.

Our subsequent analysis suggests that higher-income
peripheral residents commute to the core metropolitan
area, Jakarta, and a higher share of lower-income com-
muters travels between peripheral areas. On the other
hand, the analysis suggests that peripheral commuting
is less congested as the commuters have longer dis-
tances and shorter commuting duration and, on aver-
age, have lower incomes. Furthermore, the commuting
patterns such as distance, duration, and time of com-
mute are indifferent among income groups. More than
50% of commuters in each income group travel less than
20 km, the mean travel distance, and about 33% travel
between 20 and 40 km. Furthermore, our logistic regres-
sions suggest that, as private vehicles are more afford-
able for high-income groups, their commute time would
be shorter. The study also highlights that commuting
duration and origin-destination influence physical health.
In contrast, there is no evidence that socio-economic sta-
tus explains health conditions among commuters.

This article contributes to the literature and pol-
icy implications in metropolitan studies. First, the study
reveals that a large share of lower-income commuters
travelled long commutes between peripheral areas lead-
ing to higher odds of having health issues in this income
group. This finding reflects the importance of local gov-
ernment and urban planners’ critical role in expanding
the public transport provision between JMA peripher-
als, as commuters from peripherals have lower incomes
and commute long hours. Consequently, expanding pub-
lic transportation and easing commuting time would
improve commuters’ health, leading to the promotion
of JMA resilience. Alternatively, the government could
promote active commuting which has been proven to
improve health and wellbeing (Chatterjee et al., 2020;
Gotschi et al., 2016; Olsson et al., 2013). As Berube and
Holmes (2016) suggest, metropolitan resilience needs
transportation and institutional strategies to reduce

Coefficient Standard Error Odd Ratio
Income (In) -0.001 0.064 0.999
Commute
Between peripherals 0.144 0.095 1.155
Core-peripheral 0.388** 0.143 1.474
Between cores 0.074 0.096 1.076
Duration -0.488*** 0.074 0.614
Married 0.169* 0.074 1.184
Transportation mode 0.042 0.086 1.043
Constant -0.254 0.974 —
Tests Coefficient P>|z|
LR test 72.50 0.000
Wald test 71.37 0.000
Hosmer-Lemeshow test 5.00 0.757
Note: * p < 0.05; ** p < 0.01; *** p < 0.001.
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disparities between rich and poor. On the one hand,
local governments are obliged to expand urban infras-
tructure, and, on the other, multi-level governance is
required to operate and maintain these transboundary
urban infrastructures.
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