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ABSTRACT 

There is an emerging need for Indonesia, especially Jakarta, to investigate commuter 
travel behavior, concentrating on analyzing passenger characteristics in transit-oriented 
station areas.  This research attempts to fulfill this need by looking at how passenger travel 
behavior differs between public transportation and private vehicles when traveling to 
station nodes.  This study employed socio-demographic analysis to explain the choices 
between these modal relationships comprehensively.  The findings present descriptive 
input by providing a socio-demographic summary of electric train passengers’ modes of 
getting to stations for various routine and non-routine destinations.  The crosstab method 
is a tool for analyzing the relationship between socio-demographic factors and passenger 
travel behavior.  Education, age, and income strongly correlate with all travel behavior 
factors.  Meanwhile, gender is only related to the purpose of travel, the frequency of travel 
using electric trains, and the mode of getting to the station.  Vehicle ownership is only 
related to the frequency of travel and the mode used. 
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 摘  要 

隨著印尼都市化程度不斷提升，雅加達大都會區通勤者之旅運行為研究需求日漸迫切，尤其

需要深入探討在以公共運輸為核心 (Transit-oriented) 之車站周邊地區，通勤者的特性及其交通

模式選擇的影響因素。本研究針對通勤者前往車站時所採取的公共運輸工具及私人車輛之行為差

異進行比較，並透過社會人口統計因素 (Socio-demographic factors) 的分析，完整闡明影響其交

通模式選擇之關鍵因素。研究結果以描述性方式呈現電聯車 (Electric train) 乘客在前往車站途中，

針對日常及非日常旅次所選擇之交通模式的社會人口背景特徵。本研究採用交叉分析法 
(Crosstab) 檢視社會人口因素與旅運行為之間的關聯性，結果發現教育程度、年齡與收入皆明顯

影響所有的旅運行為；性別則僅影響旅運目的、電聯車搭乘頻率及抵達車站之交通方式，而車輛

持有狀況僅與搭乘頻率和前往車站所選擇之交通模式呈現顯著相關。研究成果可作為規劃與優化

以車站為核心之大眾運輸系統的重要參考依據。 

 

1. INTRODUCTION 

Urbanization poses serious challenges to cities worldwide, 
but mobility remains dominant.  Mobility is an important 
element of modern life; undoubtedly, humans cannot participate 
in economy, social and cultural events, or any other activities 
without travel [1].  Population growth has been a serious 
concern in several Southeast Asian cities; Indonesia is 
experiencing population growth and urbanization of 57% [2].  
This trend raises a new character in city movement, which has 
become an important component in urban transportation, further 
growing the economy and density in a city through the use of 
private vehicles [3,4].  

Jakarta has a population of 30 million people [5], making 
it the second-largest megacity after Tokyo.  Jakarta has five 
administrative cities; compared to the five, the city of Jakarta 
has experienced rapid growth in land use changes, such as the 
development of new cities and industrial areas in recent years 
[6].  Commute travel occupies an important position in 
people’s daily transportation activities.  Based on the 2019 
Jabodetabek Commuter Survey, commuters make up 11% of the 
total population, with various trips to several rural areas to reach 
different activities in the city center and around Jakarta.  
Private vehicles dominate the mode share in passenger trips, 
which is reflected in 72% of trips [7], while public 
transportation only accounts for less than 10% of trips.  The 
city’s traffic condition can affect this case.  Traffic jams are 
closely related to rapid urbanization and sub-urbanization [8]. 

Several studies have explored this phenomenon, and many 
cities have tried to innovate by creating a new ecosystem in 
urban movement.  The proposed innovation is enabling micro-
mobility toward decent public transportation and sustainable 
land use [9-11].  Balancing those two aspects can foster 
positive travel patterns by reducing the use of private vehicles, 
traffic jams, and pollution and increasing the passengers’ modal 
movement in transit station areas [12].  The rail-based transit 
area is one of the government’s efforts to reduce private vehicles 
on long-distance commute trips [13].  Rail-based transit areas 
have several advantages: stable speed, ample passenger capacity, 
and on-time services.  These advantages attract urban 
passengers, providing many choices in using urban 
transportation modes, which is beneficial for reducing car 

dependency as a daily means of transportation [14-16].  Many 
studies have investigated rapid transit or transit-oriented 
development and commuter travel behavior patterns.  Several 
studies found a positive relationship between rail-based public 
transportation and transit areas [17,18].  Therefore, it is 
necessary to understand travel behavior patterns in transit 
station areas for routine activities (such as work, school, or 
college) and non-routine activities (recreation and social) as 
input values for existing mobility patterns in transit station areas. 

Several studies have analyzed societal travel behavior 
[1,19-22].  However, this becomes a complex issue when 
focusing on developing countries [23].  As a developing 
country undergoing rapid urban growth, Indonesia faces distinct 
mobility challenges compared to developed countries.  Its 
capital, Jakarta, is one of the largest megacities in the world, and 
as its population grows, infrastructure development frequently 
falls behind.  Therefore, it is critical to analyze travel behavior 
in transitional urban contexts as it can offer insights for other 
developing countries.  Due to differences in the socio-
demographic characteristics of passengers, this case is different 
from that of developed countries.  As mentioned, in Indonesia, 
especially Jakarta, it is necessary to conduct research focusing 
on people’s travel behavior and analyzing passenger 
characteristics in station areas.  Understanding commuters’ 
travel behavior is vital because it reflects how they respond to 
transportation systems, socio-economic pressures, and urban 
forms.  In rapidly developing regions, such insights help in 
transport planning, policy design, and infrastructure 
investments aligned with commuter needs and sustainability 
goals. 

Commuters who travel short distances are more likely to 
choose active travel [24,25], thereby raising the average daily 
routine trip [26].  Mass public transportation attracts more 
commuters when it offers subsidized fares, ample seat 
availability, and on-time service [27].  A data-based study 
found that public transport fares are among the most influential 
factors determining mode choice in people’s trips in 46 cities 
worldwide.  In recent years, the emergence of app-based ride-
hailing services has not only significantly replaced traditional 
modes of travel [28], but it has also led to an increase in travel 
frequency among certain income groups [29].  The purpose of 
travel can also influence mode choice [30].  This research 
examines the relationship between passenger travel behavior 
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and their mode choice by looking at how the latter differs 
between public transportation and private vehicles when 
traveling to station nodes.  This study employed socio-
demographic analysis to explain the choices between these 
modal relationships comprehensively.  SITRAMP and JUTPI 
studies show that the Greater Jakarta area records over 30 
million daily passenger trips, indicating extreme transport 
pressure [31].  However, few studies have explored how socio-
demographic factors shape commuter behavior in the context of 
station area typologies.  This research fills this gap by 
analyzing commuter responses using quantitative methods 
across the Jakarta Kota–Bogor corridor.  This research tries to 
examine the relationship between travel characteristics and 
socio-demographics with additional passenger vehicle 
ownership to determine commuter travel patterns in the central 
transit area of the Electric Railway Station on the Jakarta Kota-
Bogor line, Indonesia.  This study contributes to existing 
literature by offering a detailed analysis of socio-demographic 
influences on commuter behavior in a Southeast Asian megacity.  
Unlike previous studies that generalize travel behavior, this 
study highlights differentiated mode choice, frequency, and 
travel purposes by demographic profile, including gender, age, 
education, and income, in a TOD setting.  This study’s 
findings contribute to targeted policy and infrastructure design 
for better last-mile connectivity and mode integration.  
However, previous studies have not sufficiently examined the 
influence of socio-demographic factors on commuter travel 
behavior within the specific context of transit station areas, 
particularly in relation to differentiated mode choice, trip 
frequency, and travel purposes.  Most existing literature tends 
to adopt a generalized approach, lacking detailed segmentation 
based on demographic attributes such as age, gender, education, 
income, and vehicle ownership.  This study addresses that gap 
by offering a comprehensive, data-driven analysis of how these 
variables shape commuter patterns in a high-demand commuter 
rail corridor.  The novelty of this research lies in its integration 
of socio-demographic dimensions with access mode behavior to 
transit stations, providing valuable empirical insights for 
improving transportation planning and policy interventions 
within transit-oriented development frameworks. 

2. METHODOLOGY 

This study collected the data from questionnaire surveys 
distributed to KRL passengers at twenty-four stations on the 
Jakarta Kota-Bogor route, as seen in Fig. 1.  The researchers 
surveyed over four months, from March 2023 to July 2023.  
The sample for this study resulted in 1085 respondents, but only 
932 respondents were valid because this study only used fully 
completed questionnaire surveys.  The raw data then went 
through the coding stage with the help of frequency analysis to 
assess the relationship between demographic travel 
characteristics and the mode used to get to the KRL transit 
station.  Thereafter, the researchers entered and checked the 
data using cross-tabulation; this study used a cross-tabulation 
test to find evidence of a relationship between socio-
demographic factors (gender, age, income, education, vehicle 

ownership) and travel characteristic factors (trip destination, 
distance between origins, and mode used).  In addition, this 
study presents the data in quantitative and qualitative (narrative) 
forms.  This study used chi-square analysis to detect 
significant relationships between two variables.  This method 
is adopted from previous studies on the effects of demographic 
characteristics on passenger mode choices with chi-square 
significance < 0,5 [32]. 

3. RESULTS AND DISCUSSION 

Socio-demographic factors such as age and income 
significantly influence travel patterns, shaping the mode of 
transportation, frequency of trips, and overall mobility.  
Understanding these influences is crucial for transportation 
planning, policy development, and ensuring fair access to 
mobility options.  The result explores how age and income 
affect travel behavior by combining insights from various 
studies and providing results from relevant research.  
Quantitative descriptive research uses primary data as the main 
source.  This data contains comprehensive information 
relating to the socio-demographic.  The Jakarta Kota-Bogor 
Commuter Line Station is 54 kilometers long, spread across 
Jakarta-Bogor.  This study focuses on socio-demographic 
factors with travel behavior (travel purpose, destination to 
station, trip frequency, and mode choice).  Based on gender in 
traveling, women occupy the highest position with economic 
travel destinations of 316 people, or 53.9%, followed by men at 
46.1%.  Total trips by gender were 387 for men and 545 for 
women.  Table 1 shows the differences between men and 
women regarding travel purposes (economic, social, 
educational, recreational, and cultural).  Women traveled the 
most with various travel destinations, a new phenomenon from 
previous research [4,21,23].  The fact that electric trains on all 
lines have special carriages for women, one of the aims of which 
is to accommodate the large number of women who travel, 
further proves this phenomenon.  Based on the Pearson chi-
square significance, the results in Table 1 are 0.0.  These 
results show a close relationship between gender and travel 
purposes.  However, gender and distance to the station have no 
relationship because the Pearson chi-square significance is 
0.462.  The travel frequency factor based on gender is that 
women often travel 5 times a week at 51.4% and choose online 
transportation as the preferred mode using online transportation 
at 73.9%.  This result proves previous research that women 
consider comfort more when traveling.  Tables 2 and 3 explain 
the crosstab of the relationship between gender and travel 
frequency and gender with travel mode.   

Table 1  Crosstab gender and travel purpose 

Gender Travel Purpose TotalEconomic Social Education Recreation Culture
Male 270 6 79 31 1 387

Female 316 32 32 70 1 545
Total 586 38 205 101 2 932

Source: processed with SPSS 26. 2022 
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Table 2  Crosstab gender and trip frequency 

Gender 
Trip Frequency 

Total
Very rarely Rarely Sometimes Often Always

Male 25 26 97 159 80 387
Female 45 49 171 168 112 545
Total 70 75 268 327 192 932

Source: processed with SPSS 26. 2022 

Table 3  Crosstab gender and mode choice 

Gender 
Mode Choice 

Total
Walking Jaklingko Private BRT Public Online

Male 45 2 243 13 30 54 387
Female 68 1 257 14 52 153 545
Total 113 3 500 27 82 207 932

Source: processed with SPSS 26. 2022 

The Pearson chi-square significance analysis between 
gender and trip frequency is 0.015.  Meanwhile, the Pearson 
chi-square significance between gender and mode choice is 
0.000.  This value shows that gender, trip frequency, and mode 
choice factors correlate well with passenger travel patterns.  
Table 4 shows the crosstab results of age and travel behavior 
variables.  The Pearson chi-square value of age against the 
distance to the station is 0.008.  Sequentially, age and travel 
frequency have a Pearson chi-square value of 0.000.  In 
addition, age on the mode choice used when traveling to the 
station has a Pearson chi-square value of 0.006.  Tables 5 to 7 
present the results of the age factor on travel behavior factors.  
The results of the analysis show that age strongly correlates with 
travel behavior at the electric train station. 

Table 4  Crosstab age and travel purpose 

Age 
Travel Purpose 

Total
Economic Social Education Recreation Culture

< 18 1 1 19 7 0 28
18-24 189 22 179 64 0 454
25-34 259 6 6 15 0 286
35-44 77 1 0 6 0 84
45-54 48 3 1 8 2 62
> 54 12 5 0 1 0 18
Total 586 38 205 101 2 932

Source: processed with SPSS 26. 2022 

Table 5  Crosstab age and destination to station 

Age 
Destination to Station 

Total
Very Near Near Enough Far Very Far

< 18 1 5 4 7 11 28
18-24 7 45 156 131 115 454
25-34 3 32 106 78 67 286
35-44 1 6 30 24 23 84
45-54 6 6 16 16 18 62
> 54 0 0 9 7 2 18
Total 18 94 321 263 236 932

Source: processed with SPSS 26. 2022 

Table 6  Crosstab age and trip frequency 

Age
Trip Frequency 

Total
Very rarely Rarely Sometimes Often Always

< 18 3 0 8 10 7 28
18-24 48 41 173 127 65 454
25-34 7 25 46 135 73 286
35-44 1 6 16 34 27 84
45-54 10 3 15 15 19 62
> 54 1 0 10 6 1 18
Total 70 75 268 327 192 932

Source: processed with SPSS 26. 2022 

Table 7  Crosstab age and mode choice 

Age
Mode Choice 

Total
Walking Jaklingko Private BRT Public Online

< 18 6 0 15 1 1 5 28
18-24 57 3 246 19 27 102 454
25-34 30 0 147 4 31 74 286
35-44 9 0 48 2 7 18 84
45-54 10 0 34 0 10 8 62
> 54 1 0 10 1 6 0 18
Total 113 3 500 27 82 207 932

Source: processed with SPSS 26. 2022 

Age is another significant factor influencing travel 
behavior.  Different age groups display different travel 
patterns, with younger individuals often showing preferences 
for more flexible and convenient transportation options.  For 
example, a study on generational travel patterns in the United 
States revealed that millennials had lower daily vehicle miles 
traveled (VMT) than older generations, suggesting a shift 
towards more sustainable or shared transportation options [33].  
In contrast, older adults in the United States tended to rely on 
private vehicles, with built environment characteristics 
influencing their mode choice [34].  In rural Nigeria, older 
adults were more likely to use non-motorized transport, such as 
walking or cycling, while younger individuals might prefer 
motorized options if available [35].  Similarly, age also 
influenced walking behavior in Shah Alam City, Malaysia, with 
older individuals engaging less in utilitarian walking but more 
in recreational walking [36]. 

The productive age group in the 18 ~ 24 range traveled the 
most at 48.7%, with 189 economic destinations and 179 
educational goals.  Meanwhile, only those aged 45 ~ 54 travel 
for cultural purposes, and only 1.9% of those aged over 54 years 
travel by electric train for economic and social purposes.  
Older people also prefer medium-distance travel, with 2.8%, 
and a relatively frequent frequency of 3.7%, using private 
vehicles when traveling to the electric train station.  Socio-
demographic factors such as education and the nature of travel 
do not strongly correlate.  In contrast to age based on the 
Pearson chi-square value, education and distance have no 
relationship because the significant value is 0.100.  Tables 8 to 
10 explain the results of the relationship between education and 
travel purpose, trip frequency, and choice of mode to get to the 
station.   
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Table 8  Crosstab education and travel purpose 

Education Travel Purpose TotalEconomic Social Education Recreation Culture
SD 2 3 1 1 0 7

SMP 8 1 7 4 0 20
SMA 181 24 152 66 1 424
D3 19 0 1 1 0 21
S1 322 8 40 27 1 398
S2 51 2 4 2 0 59
S3 3 0 0 0 0 3

Total 586 38 205 101 2 932

Source: processed with SPSS 26. 2022 

Table 9  Crosstab education and trip frequency 

Education 
Trip Frequency 

Total
Very rarely Rarely Sometimes Often Always

SD 0 1 4 1 1 7 
SMP 4 0 5 4 7 20
SMA 40 33 143 130 78 424
D3 2 1 5 6 7 21
S1 19 37 98 156 88 398
S2 5 3 12 28 11 59
S3 0 0 1 2 0 3 

Total 70 75 268 327 192 932

Source: processed with SPSS 26. 2022 

Table 10  Crosstab education and mode choice 

Education 
Mode Choice 

Total
Walking Jaklingko Private BRT Public Online

SD 4 0 0 0 3 0 7
SMP 5 0 8 0 3 4 20
SMA 66 2 220 11 37 88 424
D3 0 0 16 2 1 2 21
S1 37 1 215 13 34 98 398
S2 0 0 40 1 4 14 59
S3 1 0 1 0 0 1 3

Total 113 3 500 27 82 207 932

Source: processed with SPSS 26. 2022 

Education correlates strongly with travel purposes.  As 
many as 54.9% of those with undergraduate education traveled 
for economic purposes, while only 0.3% of those with 
elementary school education traveled for economic or work 
purposes.  Only high school and undergraduate level students 
travel for cultural purposes.  The frequency of travel at the 
high school level is the most frequent at 45.5%, followed by the 
undergraduate level at 42.7%.  This result aligns with high 
school and undergraduate levels, which vary in transportation 
mode choices to the station using electric trains.  Private 
vehicles occupy the most frequently used mode of 
transportation from origin to station at all levels of education at 
53.64%.  In addition, online transportation is the second most 
used at 22.21% at all levels.  The third choice is walking to the 
station, at 12.12%, dominated by high school and undergraduate 
levels.  The relationship between educational factors and 
travel destinations has a Pearson chi-square value of 0.00, the 
same value between educational factors and the mode choice of 

transportation.  The difference between education and travel 
frequency is a Pearson chi-square value of 0.017. 

Based on the result, commuters’ travel patterns correlated 
closely with socio-demographic factors such as income level, 
age, gender, occupation, household size, and education.  These 
factors influence the choice of transportation mode, travel 
duration, travel distance, trip frequency, and other mobility 
aspect.  For instance, income level significantly determines 
whether individuals rely on public transportation or private 
vehicles.  Research by [37] highlights that higher-income 
commuters prefer private vehicles due to their flexibility and 
comfort.  In contrast, lower-income groups are more likely to 
use public transportation due to the fares.  Similarly, found 
that age influences travel behavior [4].  Young commuters are 
more open to multimodal transportation and active mobility 
(walking, cycling), while older commuters prioritize 
convenience and safety, often resulting in shorter and more 
direct trips.  Gender also plays a crucial role, as studies 
indicate that women tend to have more complex trip chaining 
(e.g., combining work, childcare, and shopping trips) than men, 
who typically have more direct commuting patterns [38].  In 
addition, occupation affects travel frequency and mode choice; 
blue-collar workers often have fixed work schedules that align 
with peak-hour public transport demand.  At the same time, 
white-collar professionals have more flexible travel patterns and 
a higher likelihood of remote work or staggered commuting 
hours [39].  A case study on the Jakarta Kota-Bogor commuter 
rail corridor further supports these findings, revealing distinct 
travel patterns based on socio-economic backgrounds [40,41].  
These correlations suggest that socio-demographic factors 
should be central to transit planning, as different groups have 
varying needs and constraints.   

Understanding the influence of socio-demographic factors 
on travel patterns is essential for developing equitable 
transportation policies.  For instance, improving public 
transportation accessibility and affordability can help reduce the 
mobility disadvantages lower-income groups face.  The study 
recommended enhancing public transportation in Jakarta to 
ensure sustainability and flexibility [42].  Similarly, in 
Amman, improving the safety and efficiency of public 
transportation could address the mobility needs of low-income 
residents [1].  Socio-demographic factors like age, gender, and 
education significantly influence travel patterns, shaping the 
choice of transportation mode, trip frequency, and overall 
mobility.  Understanding these influences is crucial for 
developing equitable transportation policies and improving 
mobility options for all groups.  Policymakers can create more 
inclusive and sustainable transportation systems by addressing 
the unique needs of different socio-demographic groups.  
Future research should continue exploring the complex 
interactions between socio-demographic factors and travel 
behavior, particularly in rapidly changing urban environments.  
A study in Shizuoka, Japan, demonstrated that integrating smart 
card data and advanced analytics can provide deeper insights 
into travel pattern variability.  The impact of global events, 
such as the COVID-19 pandemic, on travel behavior among 
different socio-demographic groups requires further 
investigation.   
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4. CONCLUSIONS 

The novelty of this study lies in its empirical focus on how 
socio-demographics shape commuter travel choices in Jakarta’s 
TOD corridor.  It bridges a gap in the literature by integrating 
mode access patterns with station typologies, providing 
actionable insights for transit planning in megacities of the 
Global South.  The study on commuters’ travel patterns in the 
Jakarta Kota-Bogor commuter rail corridor demonstrates a 
strong correlation between socio-demographic factors and 
commuting behavior.  Key factors such as income, age, gender, 
education, and vehicle ownership significantly influence the 
choice of transportation mode, travel frequency, and travel 
purpose.  Findings reveal that women tend to travel more 
frequently than men, often preferring online transportation for 
first- and last-mile connectivity, while younger commuters (18 
~ 24 years old) dominate both economic and educational travel 
purposes.  Moreover, education level impacts travel patterns, 
as individuals with higher education levels are more likely to 
travel for work.  In contrast, high school and undergraduate-
level individuals reveal different travel purposes. 

The study also emphasizes the strong relationship between 
commuters’ distance to transit stations and their travel mode 
choices, with those living further away relying more on private 
vehicles and online transportation.  Additionally, vehicle 
ownership also affects commuting behavior, influencing the 
frequency of rail travel and mode selection for reaching transit 
nodes.  The crosstab analysis and chi-square test confirm that 
socio-demographic characteristics are crucial in shaping urban 
mobility.  These insights highlight the importance of transit-
oriented development (TOD) strategies in improving 
accessibility and reducing dependence on private vehicles.  By 
enhancing multimodal integration, improving last-mile 
connectivity, and considering socio-demographic differences in 
transit planning, urban policymakers can create a more efficient, 
sustainable, and inclusive commuter system in Jakarta. 
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