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Abstract: This study aims to analyze the optimization of sustainable mobility in several
metropolitan cities in Indonesia. The locus of this study, where the comparison objects will be
Jakarta and Surabaya City. The research method used was a qualitative case study approach. The
data resources of this study are collected by the researcher through documentation techniques. The
data analysis of this study is based on interactive models, which consist of data collection,
reduction, visualization, and a conclusion to the answer to the research question. The results of this
study show that the sustainable mobility concept has been realized by Jakarta’s Government and
Surabaya’s Government. In environmental sustainability indicators, Jakarta has made better
progress than Surabaya in organizing public transport and switching to EVs to reduce traffic
emissions. In economic effectiveness, the Jakarta and Surabaya governments have the same
progress through providing incentives to use public transport. In socio-cultural sustainability,
Jakarta and Surabaya have the same problems in providing accessible facilities, including for
disabled people. The Jakarta and Surabaya government needs to improve their mobility system,
especially accessibility infrastructure, so public transport can be reached by all of the community
and achieve sustainable mobility concept optimally.

Keywords: Metropolitan Cities, Plan, Realization, Sustainable Mobility, Urban Mobility
Development

Introduction

Jakarta and Surabaya are the biggest population cities in Indonesia with 10,56
million and over 3 million inhabitants in 2020 (Badan Pusat Statistik, 2021) and
(surabayakota.bps.go.id, 2021). So, both cities are called metropolitan cities. In line with
Berry et al.(1968), who argued that a metropolitan city has a minimum of 50 thousand
inhabitants and a population density of 150 people per square mile or more. Another
similarity between Jakarta and Surabaya cities, as the locus of this research, is those cities
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as center of government provinces, centres of industry and business and have the highest
population density compared to other cities on Java Island. This condition makes Jakarta
and Surabaya cities have environmental problems, especially related to air pollution and
green area as impact of settlement, building, and mobility needs of the public.
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Source: (Statistic Indonesia, 2024, Statistic Jakarta, 2023; Statistic Surabaya, 2024)
Figure 1. Transportation Mode Trend in Jakarta (Left) and Surabaya (Right)

The figure 1 shows Jakarta and Surabaya City having private vehicle increases,
especially motocycle and car according to Statistic data of cities in 2021 to 2024. In Jakarta
City, number of car is 3,5 million in 2021; 3,7 million in 2022 and 3,8 million in 2023. More
than it, motocycle uses in Jakarta City also has increases number since 2021 is 16,7 million
to 2023 is 22, 9 million. Surabaya City has same phenomenon, car uses in 2021 is 459
thousand, and the last in 2023 terrace to 563 thousand. Motocycle uses in Surabaya City
has significant increases since 2021 is 1,3 million and 2023 is 2,9 million. Meanwhile bus
uses still on stagnancy number. This condition presents the car and motorcycle as the
mobility modes prioritised by communities. There are several reasons to makes the
communities choose private vehicle than public transportation such as lack facilities, un-
accessible, and proper infrastructure (Atmojo, et al.,, 2024). At other hand, the high use of
private vehicles in both cities impacts emissions, which is urgent for the implementation
of the sustainability concept.

Mobility activities in Jakarta produce Particulate Matter (PM).s, Nitrogen Dioxide
(NO2) and Carbon Monoxide (CO) (Dinas Lingkungan Hidup Jakarta, 2022). The same
condition in Surabaya, the transportation sector contributes 44.2% of PM,s compared to
other sectors (Ahmad & Santoso, 2016). The fatality of this phenomenon can affect public
health threat in long-term period, as occurs in Jakarta, where air pollution impact to 7000
disease for children annually (Syuhada et al, 2023). Related study of several cities in
Europe, PM2s and NO; concentrate caused by air pollution and high level of motorized
traffic is the highest mortality and disease source (Khomenko et al, 2021). Mortality
caused by ambient air pollution has increase in several years also occurs in Africa and
majority of non-communicable disease (Fisher et al, 2021). This finding, shows
sustainable mobility management is urgent to be realized by the government to reduce the
number of mortality and diseases caused by traffic pollution.

The President Regulation (PP) number 22 of 2021 related to Organizational of
Functional Property and Environmental Management stated land transportation as one of
emission produce source and define particulate matter as air pollution type is consist of
CO, NOy, Sulfur Dioxide (SO2), and hydrocarbon (HC) at article 204 and 66. Particulate is a
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mixture of solid and liquid particles in the air in the form of dust, dirt, or smoke, and has
small size, even invisible particles. To easier government to classify the air pollution
component, The Ministry of Environment and Forestry of Indonesia has standard indicator
namely Air Pollution Standard Index (ISPU) through Air Quality Monitoring Stasion
(AQMS), which it is has same measurement as [QAir, a monitoring air pollution according
to United State Standard/National Ambient Air Quality (NAAQS).

Table1. Air Pollution Index Comparison

ISPU Indonesia United State EPA
PM2;s/ Classification Color PM 25/ Classification Color
Day Indicator Day Indicator
0-50 15,5 Health 0-12 Health
51- 55,4 Medium 12,1 - Medium
100 35,4
101- 1504 Unhealthy 35,3 — Unhealthy for
150 554 Vulnerable
People
151- 55,5 — Unhealthy
200 150,4
201- 2504 Very Unhealthy 150,5 — Very Unhealthy
300 2504
301- 500 Dangerous 250,5 — Poisonous /
400 350,4 Dangerous
401- 350,5 -
500 500,4

Source: The Ministry of Environment and Forestry Regulation number 14 of 2020 (Indonesia) and the
United States EPA

The Indonesian Government through the Ministry of Environment and Forestry
has a serious stage to minimize air pollution through decision-making related to air
pollution classification, as conducted by the United States government that shows in Table
1. There are several classifications of ISPU, encompasses health (0-50), whereby air
quality is safe for humans, animal, plants, building and aesthetic value; Medium (51-100),
the air quality is safe for humans and animal, but affect for plants and decrease aesthetic
value; Unhealthy (101-200) and Very Unhealthy (201-300), that air quality is dangerous
for humans, animals, plants and aesthetic value. And the last as the most dangerous air
quality when air quality index is more of 300 or dangerous classification, its potential to
causing the seriously disease for humans and animal, likewise ecosystem damage. Air
pollution classification should be a parameter by the government and practitioners to
create a strategy and realize sustainable mobility as the highest sector to produce
emissions, even included in the Sustainable Development Goals (SDGs) agenda in 2030.
Minimizing air pollution is also part of reducing climate change damage, and it's important
to apply to the urban transportation management system.

Although the sustainable mobility concept has been proclaimed by the Indonesian
government and cities, in several cases, it is found that the concept is not optimal to apply.
As found by (Banister, 2018) that the step to realize sustainable mobility has been
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provided by regulation, and the future challenge is a strategy to make the change, which is
an independent aspect of innovation and quality that was built. That problem is the gap for
this study to critically investigate the sustainable mobility implementation in Indonesian
metropolitan cities, especially in Jakarta and Surabaya City, which has been implemented
well or is just a plan. The novelty of this study is to compare sustainable mobility
applications in several of the biggest metropolitan cities in Java Island of Indonesia based
on a policy and government capability overview. This novelty has been explored through
previous studies in Scopus with an advanced query keyword search: TITLE-ABSTRACT-
KEYWORDS ("sustainable mobility") AND (LIMIT-TO (COUNTRY, "Indonesia")) AND
PUBYEAR > 2016 AND PUBYEAR < 2025. The results found 80 articles with relevant topics
in sustainable mobility case studies in Indonesia.
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Source: Scopus Database (2026)
Figure 2. The Sustainable Mobility Previous Studies Mapped by the Authors

The figure 2 shows that previous studies on the sustainable mobility topic focus on
several perspectives, such as renewable energy use in transportation engines, behavioural
studies, technology adoption and artificial intelligence in mobility. Strengthened by Hanif
& Nurmandi (2022) her study found that the sustainable mobility analysis in developed
and developing countries focuses on carbon emission, performance and planning. But the
policy and governmental perspective analysis in sustainable mobility is unfounded, as is
evident that many researchers only focus on the technical application of sustainable
mobility, while regulation and government support are the basis of their implementation,
leaving behind to highlight in scientific studies. So, this study will fill the research gap and
the output of this study is a policy brief, especially for the Jakarta and Surabaya
governments, and other various government cities in Indonesia to realise the sustainable
mobility concept.

Research Methods

This study uses qualitative methods and a comparative studies approach.
Qualitative methods are chosen because they have features to describe phenomena of the
experience, explore in detail, and connect the elements to identify the cases and their
impact (Ritchie, 2013). As such, the aims of the study are to analyze sustainable mobility
implementation. This study has to explore the regulation and application of policy in
urban areas. The data resources of this study are primary and secondary data. The data
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collection techniques of this study are through the documentation technique, consisting of
regulations related to the issue, online data resources of mass media or official
government data, and previous studies related to the topic. Various data resources are
used to strengthen and validate data obtained by the author.

Figure 3 presents the research framework of this study conducted by the authors.
Government regulations are involved as the basis of policy implementation analysis. The
study also analyses the local government’s action in Jakarta and Surabaya to encourage
sustainable mobility applications. According to the methods used, this study can be
applied to social research. The statement causing research build-up through theoretical
analysis, based on applied and policy implementation or evaluation, is related to practice
(Patton, 2002). Data analysis in this study uses an interactive model technique, which was
argued by Miles & Huberman (1998), which consists of data reduction, data visualisation
and concluding. Data reduction is a step to classify the raw data into indicators and
parameters of the study. In data reduction, this study uses tools of assistance, namely
NVivo 12 Plus or Qualitative Data Analysis Software (QDAS). Data classified by codes and
nodes is also called data coding in qualitative. The coding result is processed through a
crosstab query and the conclusion from the analysis process. Coding data can also be the
basis for data visualisation to ensure the readers are able to learn, through a table, graphic,
figure, or chart.

Before applying data findings as a result, this study assess the data validation
through data triangulation. Triangulation data is required in qualitative approaches to
ensure the validity, objectivity, and strengthening of the findings of the conclusions
(Bulmer, 1986). As was identified by Denzin (1970), Triangulation data has four types
consisting of (1) data triangulation based on multiple data in a study; (2) investigator
triangulation, which involves multiple researchers conducting a study for a particular
case; (3) methodology triangulation, involving various methods to conduct a study; (4)
theory triangulation, based on several viewpoints/perspectives to interpret the result of a
study. Therefore, according to Denzin’s statement, this study refers to data triangulation in
the analysis process. In the case of this study, use data resource triangulation, which
involves several data resources in the same indicator assessment to find the data
redundancy. That data is the final finding and can be used to conclude to answer the
research questions.
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Figure 3. Data Analysis Process and Research Framework

To compare the sustainable mobility realization in urban areas, Jakarta and
Surabaya Cities, this study identifies data according to the sustainable mobility
combination theory of Jeon et al. (2013) and Karjalainen & Juhola (2019). Theory in social
science contributes to building a sharp analysis, and without theory, a study is impossible
(Silverman, 2000). Figure 2 shows sustainable mobility theory, which is used in this
study, it is an environmental sustainability indicator, an economic effectiveness indicator,
and a socio-cultural sustainability indicator. That theory has been chosen because it is
suitable for the sustainable concept, which consists of the environment, the economic, and
the social dimension. The sustainable mobility concept expected can involve three
dimensions of the SDGs concept as references to achieve the 2030 Sustainable Agenda.
Environmental sustainability indicators consisting of (1) reduction emission to analyze
government program to minimize traffic emission by public transport uses and (2)
renewable energy, to explain the government strategy to replace fuel consumption to
renewable energy as basic of transportation materials.

The second indicator, economic effectiveness, contains (1) automobility travel
competitiveness, which is the performance of public transport to compete with private
vehicle use in mobility cost perspective. The comfort and low-cost mobility were
facilitated by the government’s public transport, considered by the community for the
switch to public transport use. (2) Financial support is the facilitation of the government
or stakeholders to grant a subvention for public transport; therefore the community can
pay for tickets more inexpensively than using private vehicles. The economic aspect is one
of the reasons communities use public transportation, moreover, it can give high
performance and customization to their needs.
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Socio-cultural sustainability, as the last indicator, is related to mobility
management systems that facilitate the comfort of the public. Comfortable aspects include
health-life without air pollution caused by transportation emissions, accessible mobility
for vehicle and bicycle users, and pedestrian-friendly. The inclusivity aspect is an
important point in sustainable mobility to facilitate people with a disability easier to reach
out and use public transportation, and other mobility routes according to their condition.
The balance of environmental maintenance, low-cost operations, and public health care is
the main component to encourage sustainable mobility.

Results and Discussion
Environmental Sustainability

Mobility activities affect emission production, which is dangerous for the
environment. The government as an urban manager needs to maintain environmental
sustainability for balancing ecosystem and human activities such as the Sustainable
Development Goals (SDGs) Agenda. Making decisions is the first step for the governments
to manage environmental sustainability for application guidance. So far, the Local
Governments of Jakarta and Surabaya have several regulations to reduce traffic emissions
through public transport use, green spaces, and the use of renewable energy in the
transportation sector. Although the regulation cannot be an indicator of the success of
environment maintenance, it can be one indicator that the government encourages the
sustainable mobility agenda in urban areas.

Table 2. Local Regulation of Jakarta and Surabaya Government Relates to Public Transport

Local Government Regulation Concern
Jakarta Local Government Regulation of Jakarta -the complement of traffic in
Government number 5 of 2014 relating to general
Transportation -public transport such as train and
boat
-terminal and bus stop
Local Government Regulation of Jakarta -minimum service standard of MRT
number 95 of 2019 relating to Minimum and LRT
Service Standards for Integrated Mass Rail -MRT and LRT budgeting
Transit (MRT) and Light Rail Transit -implementation, monitoring, and
(LRT) evaluation system
Local Government Regulation number 9 MRT route expansion
of 2018 relating to Limited Company of
MRT Jakarta
Surabaya Regional Regulation of the City number 7 -Manage public transport in
Government of 2006 concerning the Implementation of comfort, accessibility and reli
Transportation of People on the Road by aspect

Public Vehicles

-public transport as strategy to
reduce congestion
-public transport should deserve
best for passengers

Source: Authors (2025)

Table 2 presents that Jakarta and Surabaya governments create regulation as
guidance for public transportation development with comfort and accessible facility. This
step indicates that Jakarta and Surabaya governments encourage sustainable mobility
implementation. Jakarta has Mass Rapid Transit (MRT), Light Rapid Transit (LRT), and
Transjakarta as public transport to accommodate public mobility needs. The same thing in
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Surabaya, which has Suroboyo Bus as a regional government program to reduce
emissions.

Suroboyo Bus 1.7 1.9
Transjakarta 284 383
Light Rail Transit (LRT)-Jakarta 105 21
Mass Rapid Transit (MRT)-Jakarta S 34.7
0% 20% 40% 60% 80% 100%
m2023 w2024

Source: bps.go.id (2024), jakartamrt.co.id (2024), Koloway (2025), Catriana & Setiawan (2025)
Figure 4. Public Transport Passengers in Jakarta and Surabaya Cities (million)

Figure 4 shows that passengers who use public transport in Jakarta and Surabaya
cities have an increase from 2023 to 2024. In 2023, MRT Passengers will be 33 million,
and that will increase in 2024 to 34,7 million. LRT and Transjakarta also have to step up
from 15 and 284 million in 2023 to 21 and 383 million in 2024. The enhancement occurs
in Surabaya City, where Surabaya buses had 1,7 million passengers in 2023 and increased
in 2024 to 1,9 million, although that increase is not as much as public transportation in
Jakarta. This condition presents the public transportation in Jakarta and Surabaya cities,
which are considered by the community as a mobility mode option in their daily.

Community satisfaction was strengthened by the survey related to LRT and MRT
service, which is 97,4% in 2024 and 88,51% in 2023 (dephub.go.id, 2024; jakartamrt.co.id,
2023). According to the survey results, respondents agreed that public transport
encourages their mobility needs, stimulates economic development in urban areas, and
creates equitable development. The integration system served by public transportation in
Jakarta is successful in building comfort, and excellent time travel estimation is a key
principle for urban mobility systems. Public transport connectivity in urban mobility
management systems, also called smart cities, claimed by Ceder (2021) as the main point
of sustainable mobility manifestation in the future. Good experiences of passengers can
stimulate communities to be satisfied and switch to public transportation (Hanif, 2024).
The consistency of public transportation use can reduce air pollution in urban areas (Lu et
al., 2021). This survey shows that the Jakarta Government succeeded in applying their
regulation relating to public transport service.

Contrary to Surabaya City, the Suroboyo Bus is not optimal to accommodate the
public mobility needs and requires improved service. The lack of adequate time travel
estimation forced the Surabaya Government to improve the Suroboyo Bus Crew's
performance (Kristyowati, 2024). Infrastructure improvement consisting of a public
transport integrating system, multiplying the bus stop number in wide area coverage, and
Closed-Circuit Television (CCTV) installation to increase the security system is an
important aspect of sustainable mobility development by the Surabaya Government based
on customer satisfaction survey and research conducted by (Aza & Supriyatno, 2023; Dewi
& Ayuningtiyas, 2024; Sukma et al, 2024). The findings show that the Surabaya
Government is required to improve its management of public transport services,
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especially on punctual travel time, bus stop quantity, and CCTV for intensifying security
systems, such as regulations that they create.

Another key thing to increase the public interest in modal switch from private
vehicles to public transport is to align the increase in public transportation quality with
the private vehicle ownership requirement. This action is part of the national
government's efforts to tighten private vehicle ownership through several new
requirements, such as a minimum income to ensure they can maintain their vehicle.
Vehicle maintenance is an important thing to reduce vehicle emissions, so the private
vehicle operationalisation is more environmentally friendly (Khan et al, 2023). This
regulation in-direct contributing to minimising private vehicle ownership and stimulate
public interest to move to public transportation.

Sustainable mobility not only realised by public transport, but the electric vehicle
(EVs) also needs to reduce emissions from mobility activities. EV holds a role in reducing
non-renewable fuel demand and encouraging the use of eco-friendly fuels (Barakat et al,,
2024; Atmojo et al,, 2024). Infrastructure-based electric networks are believed to decrease
Greenhouse Gas (GHG) emissions, carbon emissions, and lower global warming risk (Singh
et al., 2024; Onat et al,, 2019). In other global north countries, they are well prepared to
use EVs. But for cities in the global south, such as Jakarta and Surabaya, one of the initiator
cities to switch from conventional to EVs in Indonesia, it's a bit challenging in preparing
regulation basis, infrastructure and public acceptance.

Table 3. EV Regulation of Jakarta and Surabaya Government

Local Government

Regulation

Concern

Jakarta Government

Regional Government of
Jakarta Province number 5
of 2023 relating to General
Planning for Regional
Energy (RUED) of 2023-
2050

Encourages EV users to 10% in 2030
and 75% in 2050, calculated
according to the vehicle quantities in
the same year

Building charging station for EV
Provides incentive for EV users

- Develop EV industry
Governor Regulation of - EV is given incentives not to be
Jakarta number 3 of 2020 subject to BBNKB tax
relating to Incentive - Incentive tax is provided

Provision of Tax Incentives
for Motor Vehicle Transfer
Fees (BBNKB) for battery-
based Electric Vehicles

automatically on the regional tax
collection system

Mayor’s  Regulation of -
Surabaya City number 112

of 2024 relating to EV uses

and availability of EV
charging stations

Provision of EV and charging station
around the Regional Government of
Surabaya

Surabaya

Source: Authors (2025)

Table 4 presents that the Jakarta government has a mature planning action to
apply EV through the infrastructure provided in the regional planning and tax incentives
to stimulate public acceptance. This regulation as basis in charging station building in
Jakarta City, with 126 charging stations. It’s a different progress in Surabaya; they only
have a regulation for charging station provision, but the tax incentive warrant is not
provided, and the scheme to stimulate public acceptance to switch to EVs is also affected.
The charging station in Surabaya has 4 locations. The distinction of the preparation
process of Jakarta and Surabaya impact on the switch to EVs success. Strengthened by
(Hanif, 2024) that limited infrastructure for charging EVs is discourage community to
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switch to EVs. The differences of Jakarta and Surabaya’s progress in EVs use is present in
table 5.
Table 4. Comparison of CV and EV Number in Jakarta

Vehicle Number Comparation

Type Motorcycle Car Motocycle Car

Cv 16,141,380 3,365,467  0.99993235 0.999983658
EV 1,092 55 0.0006764 0.00001634

Source: databoks.katadata.co.id (2021) adapted by the author

Table 5 shows the comparison of CV and EV numbers in Jakarta in 2020. The table
shows that conventional and electric motorcycles in Jakarta have an inequity percentage
of 99% for conventional motorcycles and 0,067% for electric motorcycles. Likewise, the
conventional car user percentage is higher than the electric car user, 99% compared to
0,0016%. EV use in Jakarta shows that the community is interested in switching from CV
because of environmental reasons and accessible facilities. However, EV percentage uses
in 2021 are still far from achieving the Jakarta government's target in 2030 to reach 10%
of users of EVs. The Jakarta Government has long-term goals to realize the target through
their EV use movement program, such as free tax for EV users.

Meanwhile, in Surabaya, EV use data are not available, but the Surabaya
Government requires fulfilling the EV charging station infrastructure first before
promoting EV purchasing to communities. The EV charging stations that are distributed
well in the Surabaya area are one of the considerations for communities to use EVs with a
comfortable feeling. As Liu et al. (2021) state their study found that feelings of comfort due
to the fulfilment of charging station infrastructure influence people’s motives for using EVs
more than other motives, including purchase incentive motives. Although that’s the
opposite of previous studies, such as (Wurster et al., 2020), who found that EV ownership
is a majority characteristic of the higher-income communities and also considers pro-
environmental behaviour, and the ideal solution preferred by Cordera et al. (2019) for
achieving a more sustainable vehicle is two-way: firstly, punishing CV use to reduce CV
operation number; and secondly, distributing incentives for lowering the purchasing price
of electric and hybrid vehicles.

In Indonesia, the government provides an incentive for EV purchasing at a lower
price, which is regulated by the President Regulation Number 55 of 2019 relating to the
Electric Vehicle-based Battery Acceleration Program for Mobility. In chapter 3, article 17,
paragraph k, examining that the government will allocate an incentive for EV purchasing.
This regulation applies to the purchase of an electric car or motorcycle in Indonesia’s
areas, including Jakarta and Surabaya. More detail: Regulation of the Minister of Industry
Number 6 of 2023 relating to the Government Incentives Guidance for Motorcycle Vehicle
Purchase. Inside has regulated the incentives recipient indicator; these are the
communities that have micro enterprises, enterprise credit users, people with incentive
salaries, and electric incentive users to 900-volt ampere. The incentives for EV purchasing
are applied by the government to promote EVs, including in Jakarta and Surabaya.
However, that regulation is not in line with the realisation in the field, which shows the
demand for EVs is lower than that for conventional purchases. Therefore, infrastructure is
an important thing that must be developed by the Surabaya government to increase the
number of EV users.

Another factor contributing to the high demand for CVs compared to EVs is the
conflicting regulations at the national level regarding the ease of purchasing CVs through
credit loans, which stimulate public interest in purchasing private CV vehicles, and the fact
that CVs are generally priced lower than EVs. Although the credit loans are initiated by the
private sector in the vehicle company field, the national government can intervene in that
marketing strategy to mediate the CV and EV purchasing gap, and also reduce the
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emissions produced by CVs operationalisation. In this case, the local government needs to
be guided by the national government to intervene in the market regulatory interventions
in the electric and conventional vehicle industries are needed to align with government

policy.

Economic Effectiveness

Economic effectiveness relates to the economic perspective of public transport to
provide a comfortable service but low-cost mobility. As such, it is applied by several cities
in developed countries, such as Kansas, Dunkirk, Paris, and cities in Luxembourg. They
have incentives for public transport users so that they can decrease their mobility
spending. Financial incentives of public transport can be an effective strategy to increase
users, especially for the low-income communities segment (Guzman & Hessel, 2022).
Therefore, financial incentive for public transport is implemented by the Jakarta and
Surabaya governments.

Table 5. Public Transport Fare Regulation in Jakarta and Surabaya Cities

Local Government Regulation Concern

Jakarta Local Government Regulation -Fare rules for passengers who
number 34 of 2019 relating to the use MRT and LRT
fare of Mass Rail Transit (MRT)
and Light Rail Transit (LRT)

Surabaya Mayor Regulation of Surabaya city -Suroboyo Bus/Bus Rapid Transit
number 56 of 2021 concerning (BRT) Service Fare
Suroboyo Bus Service fare on
Transportation Service Agency of
Surabaya city

Mayor Regulation of Surabaya City -Fare for access Suroboyo Bus

number 22 of 2023 relates the roles and Feeder Wira Wiri Suroboyo

of waste for access Transportation service

Agency Service of Surabaya City -Public Transport payment use
plastic waste (botlles and glasses)

Source: Authors (2025)

Table 6 shows that Jakarta and Surabaya governments regulate public
transportation fares to manage and control mobility costs and make them affordable for
all levels of communities. Jakarta has an integrated public transport system, namely
Jaklingko, LRT, and MRT. Jaklingko is consisting of Transjakarta and microtrans
(ataringkutan kota/angkot). Transjakarta is an electric bus with an integrated route on the
main road in the Jakarta area. The passengers only pay Rp. 3500,00 when access
Transjakarta for all routes. To accommodate the specific location, Transjakarta integrated
with a microtrans. The passengers bring enough electronic money (e-money) cards to use
micritrans, and it is free or Rp. 0,00 for all of the routes. There are similarities between
LRT and MRT in Jakarta, which have an integrated system and low-cost mobility. The
passengers paid by e-money card Rp. 3000,00 for each voyage route.

In Surabaya, the integrated transport system and financial incentives are also
implemented by Suroboyo Bus, Trans Semanggi Suroboyo (TSS), and Wirawiri. Suroboyo
Bus and TSS have routes in the main road of the whole Surabaya city areas. To access a
specific place, the passengers use Wira Wiri, which is integrated with Suroboyo Bus and
TSS in one pay system. Financial incentive system in Surabaya called Buy The Service
(BTS), which has a fare 5000 IDR for access to all of the public transport in Surabaya city
in 2 hours. The passengers who have traveled more than 2 hours in time, should be
refunded 5000 IDR when they use public transport. The Suroboyo Government has an
innovation in a flexible public transport payment system through digital payment such as
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Shopepay, OVO, Dana, Quick Responses Indonesia Standard (QRIS), Dompetku, and
LinkAja (Sari et al., 2024). To minimize traffic emission and plastic waste intencity, The
Surabaya Government apply plastic pay program on public transport payment system.
Plastic pay applies for bottles and glasses packaging from plastic which regulated by Mayor
Regulation of Surabaya City number 22 of 2023 relates the roles of waste for access
Transportation Agency Service of Surabaya City. Inside, stated that 3 plastic bottles with
capacity 1000ml; 5 plastic bottles with capacity under 1000ml; and 10 plastic glasses will
be get 1 poin for access public transport which managed by The Surabaya Government
with free of charge. This regulation be of one strategy of the Surabaya Government to
motivate the communities to switch for public transport uses.

Financial source to encourage an incentive in Jakarta city from the Regional
Revenue and Expenditure Budget of the Jakarta Government. In 2023, they spent budget
on public transport 4,3 trillion of year. At specific allocation for MRT 800 billion and
Transjakarta 3,5 trillion in the same year. Meanwhile in Surabaya city, they have allocating
for BTS financial incentive 108 billion in 2024. Financial source which is from National
Revenue and Expenditure Budget, will be switch to Regional Revenue and Expenditure
Budget of the Surabaya Government. The budget allocation will continue to increase in line
with the growth in public transportation needs.

Contrary to previous studies, Zeiske et al. (2021) found that the incentive public
transport only has short-term motives of the community to use public transport. Financial
incentive cannot engage the community to use public transport in the long term. Likewise,
the study found that the community considers the accessibility aspect more than the
financial incentive aspect in public transport use. Accessibility aspect is discussed, the
impact of public transport on reducing traffic congestion. The community is motivated to
switch to public transport because they care about the traffic density condition and the
time mobility effectiveness. Public transport, which facilitates the guarantee of accuracy of
arrival time, is an important thing for the community to use.

Other fiscal scenarios to increase modal shift can be applied through parking
pricing. Benchmark from the Scottish Government, they are intervening in parking policies
and have a positive impact for reduce car use, also modal shift (Rye et al., 2023). In Jakarta,
parking pricing, namely parking progressive regulation based on parking duration,
location where high mobility and emission assessment have been conducted and it is
effective to stimulate modal shift (Adib et al., 2024). But, the same regulation in Surabaya
is not optimal to apply. Meanwhile, the parking pricing is one of the fiscal scenarios to
cross-subsidise with public transport incentive, increase public transport infrastructure
and quality service, which is supported by the local government expenditure. The last
statement of this study for economic effectiveness, financial incentives, parking pricing
and regulation to lower the public transport cost is an effective strategy to increase public
transport users. However, the economic aspect is not the only indicator of a community to
use public transport because the public transport service quality is the first consideration
for the community to use public transport.

Socio-Cultural Sustainability

Urban mobility relating to emissions and air pollution, which both influence public
health in the long term. The high mobility activities in urban areas produce the largest
emissions and decrease air quality (Hanif et al.,, 2021). This statement be evidenced by
Wallington et al. (2022), His study analyzes vehicle emissions in the past 60 years in
United States and Europe, found PM, NO,, CO, hydrocarbons (HCs), lead (Pb) and SO,
which are contained in the air. Moreover, the high of mobility demand and transportation
activities in urban areas stimulate traffic congenstion, which worsens air pollution by the
increase of time travel (Lu et al, 2021). This phenomenon can occur in Jakarta and
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Surabaya because both cities are the Top Two of the Largest Metropolitan cities in
Indonesia with mobility density.
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Figure 5. Air Quality Index in Jakarta and Surabaya (2021 - 2023)

Figure 5 shows the air quality index in Jakarta and Surabaya from 2021 to 2023,
with a fluctuating graphic. In 2021, Jakarta’s air quality index was 66,52 and increased in
2022 and 2023 is 68,06 and 68,46. This number is the worst air quality point compared
with other cities/provinces in Indonesia in the same period. There are several factors that
make Jakarta have the lowest air quality. Firstly, there is a high number of traffic activities
every day, and secondly, there is a limited number of green space areas that can neutralize
vehicle emissions. Renewable energy based on EVs is needed in Jakarta as a strategy to
reduce air pollution. Compared with Surabaya, it has a better air quality index than Jakarta
in the same period, although it has a lower number in the latest period. In 2021, air quality
in Surabaya reached 87,36 and decreased in 2022 and 2023 to 87,08 and 70,15. This
number correlates with the significant growth of several vehicles in Surabaya from 2021
to 2023, and it is likely one of the factors that increases air pollution. Moreover, the EV
users in Surabaya are still limited, and the charging station infrastructure is not sufficient,
which makes renewable energy in mobility activities not a supportive situation.
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Figure 6. Severe Diseases in Jakarta and Surabaya Cities

JURNAL WILAYAH DAN LINGKUNGAN, 14 (2), 220-239
http://doi.org/10.14710/jwl.14.2.220-239



https://doi.org/10.14710/jwl.14.2.220-239

233 Sustainable Urban Mobility in The Largest Metropolitan Gities of Indonesia: Planned or Realised?

Figure 6 illustrates various severe diseases in Jakarta and Surabaya that emerged
concurrently with air pollution issues in those cities, based on findings from cases
reported by online mass media. Jakarta has more complex public health problems than
Surabaya. Several diseases suffered by Jakarta’s communities include respiratory disease,
visual impairment, skin disease, cardiovascular disease, cancer, mental health impairment,
even death, and stunting for children and toddlers. This study also compares the
percentage of disease cases that occur. The results show that respiratory disease is more
prevalent than other diseases in Jakarta, with 52,43%. The next disease with high
vulnerability is cardiovascular disease, and Stunting is 11,65% and 8,74%. Even this study
found that air pollution in Jakarta causes mortality to reach 10,68%. Likewise, cancer has a
percentage of 7,77%; skin disease of 3,88%; visual impairment of 2,91%; and mental
health impairment of 1,94% of cases that occur in Jakarta. In Surabaya, disease cases
occur, causing air pollution to be lower than in Jakarta, whereby this study only found
respiratory disease and visual impairment.

The phenomenon presents that air pollution in Jakarta is more dangerous and
unhealthy than the Surabaya city. This study analyzes several factors, which are causing
high air pollution in Jakarta, consisting of: (1) the public transport movement conducted
by the Jakarta Government is not optimal to decrease private vehicle use. Although the
public transport in Jakarta is more advanced and high capacity than Surabaya, but the
mobility density in Jakarta is higher than Surabaya and makes it crowded, uncomfortable,
also. The communities consider this condition for using public transport in Jakarta. The
Recommendation is that the government needs to add a number of public transport to
accommodate the community demand in Jakarta with comfort and reliability. Optimizing
public transport service can motivate the communities to use public vehicles and reduce
air pollution.

(2) Jakarta has limited green area, which has a role to neutralize vehicle emissions.
Inequity between air pollution production and greenery effort is an urgent problem to
improve air quality and optimize public health movement. Change the land use from green
area to building areas to fulfill the apartment, office, and economic building needs, which
makes Jakarta have limited land to encourage a greenery program. This study
recommends that the Jakarta government apply the green building (GB) concept as a
solution for limited land in urban areas. Planting some trees in the building areas, the
balcony or the rooftop can replace the loss of green area on the land that is built into the
building area. GB implementation has several benefits, which are argued in previous
studies. He (2019) stated GB can be a strategy to reduce urban heat island (UHI) and
carbon emission as climate change mitigation efforts. More detail, the air pollution
reduction is effective until (-23% PMio and -15% NO;) (Manzueta et al, 2024). High
commitment from industry and residential building to apply GB can increase the pollution
reduction movement in urban areas. Likewise, the Surabaya Government must implement
both recommendations of this study to reduce air pollution and improve public health
quality.
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Figure 7. Accessibility Issues According to Disability Type in Jakarta and Surabaya Cases Study
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This study found that the mobility infrastructure in Jakarta and Surabaya is
inaccessible for people with disabilities, according to case studies published in online mass
media. As we know, disability has several classify consisting of disabled people, deaf
people, blind people, speech impairment people and mentally retarded person. However,
this study only found cases related to blind, disabled, and deaf people, which occur in
Jakarta and Surabaya. Based on the results, mobility access is facing several problems,
including an inaccessible crossing of the bridge, the bus stop, the public transportation,
and the sidewalk. Public transportation and bus stop infrastructure in Jakarta and
Surabaya cities have the most serious problems for blind, deaf, and disabled people,
although Jakarta has better rates than Surabaya.

[llustrated by Figure 7, the Jakarta and Surabaya governments are facing
inclusivity in public transport, bus stops, sidewalks and crossing bridge infrastructure.
The higher the percentage in that figure, the more cases are found. The Jakarta and
Surabaya governments have innovated their public transport, such as electronic money for
payment, real-time updates, and integration. But they are leaving behind the disabled
people to access those facilities. Electronic payment and real-time updates by visual
means cannot be accessed by blind people. Moreover, the drop-off and route information
through running text and audio, which is inaccessible for blind and deaf people. The same
things in the bus stop, a lot of information uses text and hardly for the deaf people to know
it. The employee with special skills to assist disabled people at public transport hubs and
bus stops is also an important part of achieving sustainable and accessible mobility.

Other issues in achieving sustainable mobility in Jakarta and Surabaya are the
pedestrian space provided. The pedestrian area includes sidewalks and the crossing
bridge, and both cities are facing those problems. Many of the sidewalks were used by
street hawkers to set up temporary stalls, crossed by motorcyclists as shortcuts during
traffic jams, and planted with large trees or electricity poles, which are dangerous for
disabled pedestrians, especially blind people. Moreover, the uneven and guiding blocks in
sidewalks are often not arranged according to their function, which is hardly for the blind
people. The same condition as the crossing bride with stairs, and it is inaccessible for
wheelchair users and blind people to use it by themselves. Inadequate pedestrian
infrastructure makes people less interested in carrying out their activities without a
vehicle, even though walking is also part of the mobility options.

Sidewalks should be improved by the government because pedestrians will use
them when they feel comfortable, otherwise, they will look for other options (Corazza et
al,, 2018). Comfort is an important thing to motivate the communities to be pedestrian.
There are 6 fundamental aspects to develop comfort sidewalks for pedestrian, consisting
of (1) safety; (2) security; (3) temperature and weather condition; (4) accessibility to
public transport network; (5) environmental condition such pollution level and canopy
providing; also (6) facilities such lighting, public toilet, path width and route information
(Tanzil & Gamal, 2021). Besides this, the cleanliness of the sidewalk is also an aspect that
influences pedestrian comfort (Lee et al,, 2021). Attractive spatial and efficient drainage is
another aspect that enhances pedestrian satisfaction, which should be considered by the
government when managing sustainable and community-friendly sidewalks (Ibrahim,
2023). Compared to the sidewalk conditions of Jakarta and Surabaya, of course, the
situation in both cities is far from ideal in this aspect. The government must review the
sidewalk condition in both cities and re-arrange according to the ideal aspect of the
sidewalk through academic studies and user surveys, therefore, sidewalk development
customizes to pedestrian needs, including people with disability rights.
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Conclusion

According to the findings, this study has concluded that overall sustainable mobility
indicators are realised by the Jakarta and Surabaya governments. Implementation of
regulations related to sustainable mobility is the main point to present the policy is
success to realized in this study. This study was found to have several evaluations,
especially for environmental and socio-cultural sustainability. In environmental
sustainability indicators, Jakarta has made better progress than Surabaya in organising
public transport and switching to EVs to reduce traffic emissions. The public transport
service in Surabaya needs to improve, such as public transport in Jakarta, notably for
travel time estimation reliability, adding the number of bus stops, EV charging station
development, and tax incentives. However, in green space management as the strategy to
neutralise air pollution, both cities face the same challenge of not optimally achieving the
minimum target of 30% green space, caused by the high of demographic growth and
difficult to avoid. In socio-cultural sustainability, Jakarta and Surabaya have the same
problems in providing accessible facilities, including for disabled people. Both cities are
required to improve their infrastructure access, considering that public transport is the
most reliable main mobility option to achieve sustainable mobility. For public health
impact, Jakarta has a complicated impact on causing various diseases compared to
Surabaya due to the long-term effects of unenvironment friendly mobility. In terms of
economic effectiveness, the Jakarta and Surabaya governments provide incentives to use
public transport. This program must be maintained because the low cost of mobility can
motivate the community to use public transport, in addition to accessibility and comfort
considerations.

The main policy recommendations of this study are (1) the regulation alignment
between public transport optimisation and tightening private vehicle purchasing needs to
be applied. Contradiction policy in shift modal promotion, besides the ease of private
vehicle purchasing, shows the inconsistency of government regulation and is ineffective
for modal shift goals. So, the Jakarta and Surabaya governments not only increase their
public transport service quality, but also push other regulations which has indirect impact
to stimulate public interest in using public transport. (2) Fiscal regulation scenarios in
parking pricing progressively to reduce private vehicle use need to be optimised in the
whole of the area in Jakarta and Surabaya. Other advantages of this regulation are cross-
subsidies to empower the local budgeting circulation in the transportation sector, so the
government can use the parking funds to finance the public transport incentive and
increase public transport infrastructure facilities. (3) The certainty of annual targets and
budgeting to build the EV infrastructure, such as charging stations, is urgent to be
considered by the government, especially in Surabaya. The infrastructure provides for
public interest use of EVs, which is conducted by the Jakarta Government. A limitation of
this study is the lack of data sources, relying solely on regulations and online media,
without involving policymakers and the public as participants in validating the findings.
Therefore, further research is proposed to explore public perceptions regarding mobility
regulations, as suggested in this study, and their implications for sustainability goals using
mixed methods.
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