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Abstract: Urban sprawl in Jakarta Metropolitan area, driven by gentrification, necessitates Transit-Oriented 
Development (TOD) areas for mixed-use development to reduce private vehicle-dependent commuting, addressing 
sustainability issues. This development needs to be supported by designs that reflect the commuters' needs and 
preferences based on the local socio-economic context, but the existing Government's guidelines do not adequately 
represent this. According to this issue, Response to this issue, this study aims to propose reforms in spatial mixed-
use design in the Jakarta Metropolitan TOD area using the Design Thinking method approach to address the 
commuters' needs and preferences. Based on this approach, data was collected through a survey of 1,697 respondents, 
followed by observations in four TOD zones scattered across urban and suburban regions in the Jakarta metropolitan 
area. These data were analyzed using multimethod, consisting of regression, weighting, descriptive and spatial 
analysis. The study suggests that middle-class working female commuters, with busy social roles, long travel 
distances, and high expenses, require mixed-use TOD housing. Design priorities include affordability, accessibility, 
and facility completeness, with Green Open Space as a top priority. The reform focuses to provide affordable rental 
housing and promote inclusive gender accessibility. These explanations conclude that major reforms are needed for 
TOD mixed-use design implementation and guideline, focusing on gender inclusive approaches that classified into 
urban and suburban areas with the largest proportions of GOS. 
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1. Introduction 
Rapid urban development has significantly accelerated global economic growth, leading to mass 

urbanization and impacting population concentration in urban areas (Cohen, 2006), including in 
developing countries (Zhang, 2016), like Indonesia. According to UNFPA (2013), >50% of Indonesia's 
population resided in urban areas in 2010, and is predicted to reach 64.4% by 2030. In this case, Jakarta, 
as the center of development and economic growth, has the highest level of urbanization, accounting for 
9.54%, 8.13%, and 3.9% of Indonesia's population in 2000, 2010, and 2020, respectively (UNFPA, 2015; 
Central Statistics Agency, 2021). This urbanization phenomena have led to a surge in population, from 
8.39 million in 2000 to 9.6 million in 2010 (Rukmana, 2014) and 10.56 million in 2020 (Central Statistics 
Agency, 2021). This increase has an impact on increasing land and property values, as evidenced by 
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increases in rental prices and property taxes, which triggers gentrification, as the reinvestment of capital 
in the urban center based on neoliberal economic concepts, with the goal of producing space for a more 
affluent class of people than those currently occupying that space (Smitt, 2000; Harris, 2008). This 
gentrification triggers social class segregation (Chava et al., 2018), making the inability of low-income 
people to face the rising property and land prices, forcing them to relocate to suburban areas (Saunders 
and Smith, 2014; Gu 2019) in search of a more affordable residential alternative (Liu et al., 2010). This 
condition is known as suburbanization, which is accelerated through the development of satellite cities, 
namely Bogor, Depok, Tangerang, and Bekasi (Bodetabek), including the development of affordable 
housing (Blackburn, 2011) and the road network connecting Jakarta, as city center, and its satellite city. 
Bodetabek (Henderson and Kuncoro, 1996; Winarso and Firman, 2002; Hudalah 2013).  

According to The Japan International Cooperation Agency (JICA) and Central Statistics Agency 
reports, the number of daily commuters in Jakarta Metropolitan area increased by 10-fold in 1985-2002 
(JICA, 2004), 1.5-fold in 2000-2010 (JICA 2012), 0.25-fold in 2010 -2014 (Central Bureau Statistics, 
2010; 2014), 1.07-fold in 2014-2019 (Central Bureau Statistics, 2014; Central Bureau Statistics, 2019), 
and 3.54-fold in 2022-2023 (Central Bureau Statistics, 2024). The trend of increasing commuters is 
projected to continue specifically in the context of Jakarta’s Vision 2042 as a global business city. Based 
on these numbers, more than half of them use private vehicles, which reached 78% in 2014 (Central 
Bureau Statistics, 2014), dipped to 72% in 2019 (Central Bureau Statistics, 2019), and then increased 
again to 79% in post-pandemic 2023 (Central Bureau Statistics, 2024). This condition has an influence 
not only on economic losses owing to wasteful fuel oil use (BBM), but also on air pollution, which causes 
health problems and exacerbates the effects of climate change in the capital region. Greenpeace and RDI 
research results (2022) show that air pollution in the Jakarta Metropolitan Area is at an alarming level, 
with total NOx emissions (72.4%), CO (92.36%), PM10 (57.99%), and PM2.5 (67.03%). This condition 
has an impact on health, particularly for children and pregnant women (Lestari et al., 2020). Moreover, 
the high level of emissions causes a 10 °C increase in temperature as well as an increase in rainfall 
intensity, as a result of extreme weather, which has the potential to create flooding (Greenpeace and RDI, 
2022).  

These numerous challenges inspire the government to develop a mixed-use concept at the TOD area, 
both at the building and regional scale, as stated in the TOD development guidelines, Spatial Planning 
Regulation No.16/2017. The implementation of this concept, similar to other metropolitan areas in 
Southeast Asia such as Bangkok (Nyunt and Wongchavalidkul, 2020) and Kuala Lumpur (Rosni et al., 
2018), aims to reduce traffic congestion caused by the high frequency of commuting trips (Hasibuan et 
al., 2014; Hasibuan and Mulyani, 2022). In accordance with the five basic principles of TOD (5D), 
consisting of density, diversity, design, destination accessibility, and distance to transit (Ewing and 
Cervero, 2010), the application of this concept is realized through the arrangement of multiple building 
functions and land uses, such as housing, employment, and amenities, in close proximity and near transit 
stations. This attempts to promote high-density, walkable neighborhoods, as well as the integration of 
land use and public transit (Cervero, 1998; Shatu et al., 2022), hence improving commuters mobility 
efficiency, dynamicity, flexibility, and accessibility. This condition has the potential to increase 
commuters’ interest in walking and cycling to their main daily activities, reducing dependence on private 
vehicles, lowering pollution, energy consumption, and travel expenditure, as well as creating an efficient 
and sustainable quality of life for society while improving physical health (Curtis and Scheurer, 2010; 
Thomas and Bertolini, 2017; Gu et al., 2019). The short mileage for daily activities, within a walking 
radius encourages accessible and equitable mobility, as well as efficiency in travel time and cost, hence 
boosting each commuters’ productivity and socioeconomic well-being. 

However, the ideal conditions for this goal can be achieved if daily commuters in the Jakarta 
Metropolitan Area utilized TOD mixed-use optimally. This optimization can be realized through 
providing designs that reflect their needs and preferences based on local context. This argument aligns 
with an architectural design theory which emphasises the critical importance of an appropriate design for 
any developments should reflect users' needs, local context, and the characteristics and value of a 
dwelling space (Goldman, 1970; Rapoport, 1980; Mangunwijaya, 2009). Commuters’ socio-demography 
background and mobility patterns influence their preferences in the design of spatial development, often 
attributed to different psychological considerations, social roles, and physical body shape (Lowe and 
Stevens, 2010; Nurhijrah, 2018). These factors also influence individuals’ experience of space and sets 
their behaviour (Zou and Ergan, 2019; Justin et al, 2020). However, the existing approach in Spatial 
Planning Regulation No. 16/2017, as the TOD guidelines basis, remains general and insufficiently 
specific to represent the needs and preferences of users from various communities, including commuters, 
as evidenced by the direction of development objectives (article 4) and technical guidelines design 
(articles 6-8). In this case, the aim of developing TOD mixed-use areas in article 4 solely relates to 
promote the sustainable mobility generally, without addressing commuting mobility activities, which 
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play an important part in the issue of sustainable mobility in Indonesia. Furthermore, the technical design 
guidelines in articles 6–8 solely depend on the readiness state of supporting facilities and infrastructure, 
land carrying capacity (vulnerability and disaster risk), land status and permits, and socioeconomic 
conditions of the community, which determine the type of activity that dominates.  Meanwhile, the 
community needs and preferences aspects are not included as one of the design considerations in this 
technical guideline. Based on this policy gap, this study aims to propose design reformation of TOD 
mixed-use in the Jakarta Metropolitan area into more-inclusive based on the specific needs and 
preferences of daily commuters in order to support the optimization of its function and value.  

2. Material and Methods 
Data collection through questionnaire surveys based on research ethics and observation was 

conducted for two months in 1st August until 30 September 2023. Questionnaire surveys were distributed 
to 1,697 respondents, which the number was obtained using Slovin calculations from a total population 
of 4,410,400 commuters, with a 3% error rate (Central Statistics Agency, 2024). Respondents were 
selected randomly using a purposive sampling method with several criteria. First, daily commuters who 
work/studying and live in the Jakarta metropolitan area with the differences in administrative areas, that 
are divided into six regions: Jakarta, Bogor, Depok, Tangerang, South Tangerang, and Bekasi. Second, 
daily commuters were ≥ 18 years old, which this age limitation indicates a person's independence, 
capacity, and authority to make decision and act, as stipulated in Indonesian civil and criminal law 
(Supreme Court, 2011). Third, daily commuters who have carried out daily commuting trips for ≥ 2 years 
when this research survey was conducted in 2023. This criteria aims to select respondents based on their 
amount of familiarity with commuting activities, including the dynamics of changes in mobility patterns 
prior, during, and following the Covid pandemic.  

This survey activity aims to collect data that will be utilized as a reference base for reforming the 
existing design of TOD mixed-use in the Jakarta Metropolitan Area. The data was grouped into four 
categories, which were ordered according to the context of the inquiry, from most general/basic to most 
specific. This structuring also represents the interrelationship of each question variable. In this case, the 
commuters' characteristics questions, both socio-economic and mobility, were placed in the initial 
position as opening questions with closed questions (multiple choice). At the next level, the closed 
question was directed at determining the main trigger factors for TOD mixed-use needs, priority needs, 
and design preferences, as described in more detail in Table 1.  

The information of each question variable was specifically described using sub-variable questions  
(Table 1). In this study, the sub-variable questions in the commuters' characteristics variable correspond 
to the description of the characteristics of Jakarta metropolitan commuters presented in various Central 
Statistic Agency reports, while the sub-variable questions in the main trigger factors and priority needs 
variables were adapted from several previous TOD studies regarding commuters' preference in choosing 
housing and workplace location (Hasibuan and Mulyani, 2022) as well as socio-cultural characteristics 
in the residential and land use dimensions (Hasibuan and Permana, 2022).  

Table 1. Variables and Sub-variables. 
Variables Sub-variables 
Commuters Characteristics Gender 

Marital Status 
Domestic Role Busyness 
Type of Daily Activity 
Income 
Social Role Busyness 
Daily Activity System 
Weekly Mobility 
Origin/Destination (OD) 
Travel Distance 
Travel Time 

Main Trigger Factor Travel Distance 
Travel Time 
Travel Cost  
Physical Condition  
Domestic Role Busyness 
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Social Role Busyness 
Family Proximity 

Priority Need Ease of Access 
Price Affordability 
Public Facilities Completeness 
Social Facilities Completeness 
Family Proximity 

Design Preference Rental Price Affordability 
Purchasing Price Affordability 
Facility Need 

(Source: Central Statistic Agency, 2014; Central Statistic Agency, 2019; Central Statistic Agency, 2024; 
Hasibuan and Mulyani, 2022; Hasibuan and Permana, 2022).  

All survey data obtained was analyzed using descriptive analysis methods including crosstabulation 
and frequency analysis, regression, and weighting method. The frequency analysis method (Fisher and 
Marshall, 2009) was employed to describe the characteristics pattern (i.e., sociodemographic and 
mobility aspects) of commuters who need TOD mixed-use. This wa followed by identifying the main 
trigger factors though the weighting method (Ahn, 2011) as depicted in Formula 1 with the following 
explanation: the values W, k, and i denote the weight size, amount of data, and priority level. In our study 
weight value (W) at each priority level was different: priority 1 (0.46), priority 2 (0.26), priority 3 (0.16), 
priority 4 (0.09), and priority 5 (0.04). After this step regression analysis (Sarstedt & Mooi, 2019) was 
conducted to measure the significance of the main trigger factors that influence priority needs. To 
complement the analysis of the priority needs, the frequency analysis and cross-tabulation (Wildemuth, 
2009) were conducted on the variables of design preference related to rental, purchasing price 
affordability, and facility need: 

𝑊𝑊𝑘𝑘 = 1
𝑘𝑘
∑ (1

𝑖𝑖
𝑘𝑘
𝑖𝑖=𝑘𝑘 ) (1) 

The results of these analyses were compared with  the results of the spatial and descriptive analysis. 
Spatial analysis was conducted using overlay method on data (1) Buildings from Google Eart Engine 
open buildings, (2) Roads from Open Street Map, (3) Indonesian Landforms from BIG, and (4) land use 
from Jakartasatu to identify land use arrangements and existing distribution patterns in the four TOD 
areas were selected as observation locations, including Dukuh Atas, Rawa Buntu, Jaticempaka, and 
Pondok Cina (see Figure 1). Meanwhile, a descriptive analysis was conducted to further investigate the 
suitability of the Government’s policy document, i.e., TOD mixed-use technical design guideline for 
commuters’ needs.  
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Figure 1. Four observed TOD areas of Dukuh Atas, Rawa Buntu, Jaticempaka, and Pondok Cina, in the 
Jakarta Metropolitan area through  map overlay method (2023). 

Findings from the entire analytical processes were used as a reference basis to propose reform of the 
existing TOD mixed-use design. Figure 2, the Design Thinking Method, represents all the research steps 
within our methodology. Design Thinking (Lockwood, 2010; Chou, 2018) is a method to produce quickly 
an architectural design, design product, branding, and information system through a process of 
investigating spatial problems by applying intuition and logic, concept and execution, control, and 
balance empowerment (Robbins, 2018). It has six stages: four initial stages consist of understand, observe, 
interpret, and ideate, together representing the concept structuring; the last two stages represent the design 
structuring. 

 
Figure 2. Design Thinking Method adapted from Lockwood (2010) and Chou (2018).  

3. Results and Discussion 
3.1. Commuters’ Needs for TOD Mixed-Use Design 

Our frequency analysis showed that 65.94% of respondents required a TOD mixed-use with female 
commuters accounting for 62.56% of the total respondents. They were mostly unmarried (76.14%), not 
busy domestically (80.43%) but are busy socially (89.19%) (Table 2). The majority of our respondents 
were workers (56.39%) with a monthly income of 1.5 to 6 million IDR (51.02%), followed by >6–18.5 
million IDR (33.93%), <1.5 million IDR (10.84%), and >18.5 million IDR (4.21%). On monthly basis, 
44.63% of them allocated >0.5–1 million IDR or 17–33% of their income for travel costs, while those 
who allocated >1 million IDR accounted for only 24.87%. This shows that only a small percentage of 
commuters allocated more that 33% of their monthly income for travel expense.  

In terms of mobility characteristics (i.e., Daily Activity System) 45.66% respondents who required 
TOD mixed-use conducted their daily activities through offline method or in-person; hybrid (39.95%) 
and online (14.39%). The pattern of mobility can also be seen from the frequency of our respondents 
travelling to work on a weekly basis dominated by 5 days/week (45.66%), followed by > 5 days/week 
(15.46%), 4 days/week (11.35%), 3 days/week (10.81%), and <3 days/week (9.56%). This pattern of 
mobility suggested that those who need TOD mixed-use were those who are required to commute more 
often. Average daily travel time was >2–4 hours or >1–2 hours per trip (50%), with >25–40 km being 
the most common travel distance (35.06%). The sequence of travel distance also revealed that those with 
longer travel distances, except for > 40 km, were more interested in residing in mixed-use TOD areas, 
coming from the suburbs and conducting their daily activities in urban areas (see Table 2). 
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Table 2. The characteristics of commuters who need TOD mixed-use. 

Characteristics Indicators 
Total 
n % 

Gender Male 419 37.44 
Female 700 62.56 

Marital status 
Married 267 23.86 
Unmarried 852 76.14 

Domestic Role Busyness 
Busy 219 19.57 
Not Busy 900 80.43 

Type of Daily Activity 
Working 631 56.39 
Studying 340 30.38 
Working and studying 148 13.23 

Income 

<1.5 million/month 85 10.84 
1.5-6 million/month 400 51.02 
>6-18.5 million/month 266 33.93 
>18.5 million/month 33 4.21 

Social Role Busyness 
Busy 998 89.19 
Not Busy 121 10.81 

Daily Activity System  
Hybrid 447 39.95 
Online 161 14.39 
Offline 511 45.66 

Weekly Mobility 

<3 days/week 107 9.56 
3 days/week 121 10.81 
4 days/weeks 127 11.35 
5 days/weeks 591 52.82 
>5 days/weeks 173 15.46 

Origin/Destination (O/D) 
Suburban/Urban 917 81.95 
Urban/Suburban 98 8.76 
Suburban/Suburban 104 9.29 

Travel Distance 

0-15 km 298 26.62 
>15-25 km 312 27.92 
>25-40 km 392 35.06 
>40 km 117 10.4 

Travel Time 

30-45 minutes 479 42.77 
>45 minutes-1 hours 34 3.01 
>1-2 hours  560 50.00 
>2 hours 46 4.22 

Travel Cost 

0-0.5 million/month 341 30.50 
>0.5-1 million/month 499 44.63 
>1-2 million/month 164 14.69 
>2 million/month 115 10.18 

Notes: Income is in IDR (Indonesian Rupiah), 1 US$ is equivalent to 16,249 IDR. 

The demand for TOD mixed-use was mostly driven by three main trigger factors, i.e., travel distance, 
travel time, and travel cost (Table 3) implying that respondents' needs for TOD mixed-use were driven 
by mobility factors. The next attributing factors were physical condition, social role busyness, domestic 
role busyness, and family proximity (Table 3).  

Table 3. The main trigger factors of respondents’ need for TOD mixed-use. 

Point 
Travel 
Distance 

Travel 
Time  

Travel 
cost 

Physical 
condition 

Social Role 
Busyness 

Domestic Role 
Busyness 

Family 
Proximity 

1st place 4,208 1,560 1,280 952 232 192 360 
2nd place 1,638 3,976 917 462 287 420 231 
3rd place 1,152 1,026 3,018 768 432 198 120 
4th place 310 490 700 2,405 960 425 265 
5th place 116 140 300 556 1,924 692 588 
6th place 39 81 258 213 426 1,392 777 
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7th place 92 28 24 190 210 478 1,064 
Total 7,555 7,301 6,497 5,546 4,471 3,797 3,405 
Priority  1 2 3 4 5 6 7 

The overall results show that to reduce travel distance the majority of our respondents need to live 
within TOD mixed-use areas which aligns with the finding that respondents who require TOD mixed-
use live in a longer distance from urban areas. This finding indicates that accelerating the suburban 
growth by creating a road network connecting urban and suburban areas (Henderson and Kuncoro, 1996; 
Winarso and Firman, 2002; Hudalah 2013) is no longer necessary. Currently, acceleration is dictated by 
distance and time, therefore future mixed-use TOD development in suburban regions must incorporate 
these two factors. In our case study frequency analysis revealed that more than half of commuters’ travel 
distance was longer (i.e., 15–40 km) than those found in 99 metropolitan areas across 25 countries whose 
maximum commuters’ travel distance was 13.63 km (Moovit, 2020). This circumstance in our study 
affects travel time which typically exceeds the threshold of ≤ 40 minutes (Sorokin and Kastornova, 2004). 
Moreover, the long duration of mobility is exacerbated by the offline daily activity system (or in-person 
as opposed to on-line) and the requirement for 5 days or more of weekly mobility. The long duration of 
travel can result in transport fatigue (Mikhailov, 2003) affecting commuters’ psychological and 
physiological state as they experienced uncomfortable travel conditions (Kopytkov et al., 2018). This 
fatigue led to decreased productivity, lower work quality, higher psychological distress, and household 
instability (Ilina, 2016) which may explain the phenomenon of busy social role held by almost 90% of 
our respondents (Table 2). Reducing distance and mobility duration through the provision of TOD mixed-
use can affect the appropriate balance of social role busyness and hence support productivity. However, 
they will not affect the domestic roles busyness since only a small proportion of respondents with unbusy 
domestic roles (i.e., 19.57%) may require TOD mixed-use (Table 2). Our finding on social role business 
(i.e., 89.19%) correlates with the high proportion of unmarried status (i.e., 76.14) amongst our 
respondents. However, our data does not align with the proportion of commuters in the Jakarta 
metropolitan area in general which according to Government’s data is dominated by married status at 
54.5% (Central Statistics Agency, 2024). With regards to gender distribution patterns our respondents 
requiring TOD mixed-use with unmarried status and unbusy domestic role were dominated by females. 
Traditionally, domestic role responsibilities are held mostly by married women which in turn influenced 
their mobility preferences which typically required time and distance efficiency (Nisic and Kley, 2019). 
With regards to domestic roles, female commuters in the Jakarta metropolitan region prioritise family 
proximity when deciding where to live (Hasibuan and Mulyani, 2022).  

To this end, the relative commuters high need for TOD mixed-use triggered by the factors of travel 
distance and travel time (Table 3) is primarily attributed to the heavy social role of unmarried female 
commuters. The cultural transformation and economic demands in recent time have driven unmarried 
urban females to compete in various professional sectors (Wei and Acker, 2018). The high percentage of 
respondents within the low and middle-income groups (Table 2) also illustrates that heavy social roles 
are of a consequence in the quest for economic prosperity. The low and middle-income society groups 
as defined by the World Bank consist of people earning between 2 and 20 US$ per day, equivalent to 
between 0.96 and 9.6 million IDR per month. Our respondents' limited monthly income affects the travel 
costs they can afford (Table 2) with minimising travel spending a strategy to reduce monthly expenses. 
This factor ranked third in determining commuters’ reason for living within TOD mixed-use areas (Table 
3). Table 4 outlines the relationship between the trigger factors (Table 3) and commuters’ priority needs 
with regards to TOD mixed-use, beginning with price affordability, followed by ease of access, public 
facility completeness, and social facility completeness. The regression results suggest that price 
affordability is the key component that must be addressed to meet mixed-use TOD development goals 
(Curtis and Scheurer, 2010; Thomas and Bertolini, 2017; Gu et al., 2019) in the Jakarta metropolitan area. 

Table 4. The significant influence of the main trigger factors on the priority needs in TOD mixed-
use areas. 

Main 
Trigger 
Factors 

Priority Needs 
Ease of 
Access 

Price 
Affordability 

Public Facility 
Completeness 

Social Facility 
Completeness 

Family 
Proximity 

Coef. Sig. Coef. Sig. Coef. Sig. Coef. Sig. Coef. Sig. 
Travel 
Distance 

0.155 0.000 0.231 0.000 0.150 0.000 0.055 0.007 0.013 0.538 

Travel Time 0.157 0.000 0.132 0.000 0.080 0.000 0.048 0.044 0.119 0.000 
Travel Costs 0.186 0.000 0.168 0.000 0.114 0.000 0.076 0.000 0.033 0.085 
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Physical 
Condition 0.092 0.000 0.093 0.000 0.105 0.000 0.184 0.000 0.101 

0.000 

Social Role 
Busyness 

0.101 0.000 0.158 0.000 0.107 0.000 0.100 0.000 0.029 0.150 

Domestic 
Role 
Busyness 

0.111 0.000 0.055 0.008 0.101 0.000 0.110 0.000 0.091 
0.000 

Family 
Proximity 0.056 0.003 0.092 0.000 0.104 0.000 0.113 0.000 0.225 

0.000 

Notes: Coef (coefficient value), Sig. (significance value). 

The findings from the regression analysis (Table 4) explain in detail the position of price affordability 
as the main priority influencing commuters’ need for TOD mixed-use, caused by its highest coefficient 
value. The positive coefficient value also illustrates the linearity of the relationship between main trigger 
factors and priority needs. In this case, the magnitude of the influence was represented by the significance 
of a value lower than the limit of 0.05. As shown in Table 4 most of the relationship had a p-value of 
0.000, indicating high influence. Family proximity has the smallest impact on the priority needs of TOD 
mixed-use in relation to ease of access (0.003). However, it outweighed the considerable effect of 
domestic role busyness on price affordability (0.008), as well as the travel distance and travel time on 
social facility completeness. The regression analysis also showed that travel distance did not exhibit a 
significant relationship with family proximity because its p-value was 0.538, greater than the 
insignificant value of travel costs and social role busyness factors in relations to family proximity of 
0.085 and 0.150.  

In addition to these key findings, the analysis reveals the significant role that factors like travel costs, 
physical condition, and social role busyness play in shaping the priority needs for TOD areas. Travel 
costs and physical condition consistently demonstrate positive effects on ease of access and price 
affordability, reinforcing the notion that lower travel costs and well-maintained infrastructure are crucial 
for enhancing the appeal of TOD areas. Similarly, social role busyness was found to influence the need 
for social facilities and public amenities, highlighting how commuter lifestyles and responsibilities 
impact their preferences for TOD environments. Ultimately, these insights suggest that TOD 
developments must address a combination of accessibility, affordability, and livability factors to meet 
the diverse needs of commuters effectively. 

The results of the our regression analysis highlight that the development of mixed-use design of TOD 
areas in the Jakarta metropolitan area must also consider price affordability in addition to ease of access 
which has become Government’s primary focus as outlined in the Spatial Planning Policy of 2017 (SP 
Ministry, 2017). In this context, the high significance value of affordability implies that the high number 
of commuting mobility in the Jakarta Metropolitan area is closely related to the phenomenon of 
gentrification of the urban center, which is characterized by increasing land and property prices (Harris, 
2008). As a results, the provision of TOD mixed use to minimize commuting mobility must be supported 
by an affordable marketing system, which, in accordance with the TOD principle (Ewing and Cervero, 
2010), must be classified based on the differences of commuters' financial ability. The results of our 
cross-tabulation (Table 5) revealed that commuters’ financial ability depends on their monthly income. 
Respondents with higher monthly income were more likely to be able to rent or purchase residences 
within TOD mixed-use areas.Those with a monthly income of <1.5–6 million IDR can afford rental and 
purchasing prices of <1 million IDR/month and <200 million IDR. Meanwhile, those with a monthly 
income of <6–18.5 million IDR can afford rental and purchasing prices of <2–4 million IDR/month and 
<400–600 million IDR indicating that most respondents can afford to pay 30% of their monthly income 
for rent. In our study, those who chose the rental system constituted 53.53% of the total number of 
respondents, outnumbering those who chose ownership system (46.47%). This pattern suggests that TOD 
mixed-use was perceived only as transit spaces and was not intended for permanent residency. 
Considering the income distribution shown in Table 2 and findings shown in Table 5 the development of 
TOD mixed-use with a rental system and prices of <1 million IDR/month needs to be prioritised and 
pursued further to suit commuters’ needs and affordability.  
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Table 5. Respondents’ price affordability of TOD mixed-use based on their income level. 

Price Affordability 
Income Level/Month (%) 
<1.5 Million IDR 1.5–6 Million IDR >6–18.5 Million IDR >18.5 Million IDR 

Rental Price (Million IDR/Month) 
<1 18.60% 59.30% 20.93% 1.16% 
1–2 8.94% 54.89% 34.47% 1.70% 
>2–4 10.81% 33.78% 51.35% 4.05% 
>4–6 0.00% 30.00% 50.00% 20.00% 
>6 0.00% 10.00% 10.00% 0.00% 
Purchase Price (Million IDR/Month) 
<200 13.48% 63.12% 21.28% 2.13% 
200–400 5.81% 50.32% 38.06% 5.81% 
>400–600 6.12% 18.37% 59.18% 16.33% 
>600 8.33% 33.33% 33.33% 25.00% 

Notes: 1 US$ is equivalent to 16,241 IDR (Indonesian Rupiah). 

In terms of accessibility the design and development of TOD mixed-use areas must consider the 
completeness of facilities, in addition to the importance of the integration of a mass public transportation 
system. Ewing and Cervero (2010) assert that facility completeness is crucial for achieving destination 
accessibility in TOD mixed-use implementation following the diversity principle. The facility’s 
completeness can minimise distance traveled resulting in easy and equitable access.  

Our frequency analysis (Table 6) found that 46.47% of respondents required Green Open Space (GOS) 
facilities within TOD mixed-use designs followed by public facilities (27.17%), commercial areas 
(9.38%), recreation areas (6.97%), social facilities (5.09%), and others (4.47%). GOS as the most 
prioritised or preferred facility was cited by our respondents across all characteristics, followed by public 
facilities, commercial areas, and recreation areas. These four types of facilities cited as the top four most 
needed facilities by commuters thus needs to be prioritised in the future design of TOD mixed-use areas. 
In contrast, social facility ranked as a low priority and within some groups of respondents it ranked last 
or was not mentioned. These results demonstrated changes in the types of TOD mixed-use facilities 
needed or preferred commuters. Data collected in 2013 and 2020 (Hasibuan and Mulyani, 2022) showed 
that commuters in the Jakarta metropolitan area, especially in the west suburbs, required more public 
facilities than GOS. Moreover, Hasibuan and Permana (2022)’s earlier research also showed that public 
and social facilities were the top two priorities of TOD facilities needed by commuters with GOS in third 
or fourth place, followed by commercial area then recreation area. These changes mean that commuters' 
need for GOS, commercial areas, and recreation areas has increased, whereas the need for social facilities 
has decreased. In our present study, commercial areas include not only shopping centres but also 
workplaces. Public facilities and amenities include commuter line, Light Rapid Transit (LRT), and Mass 
Rapid Transit (MRT) stations, as well as Bus Rapid Transit. (BRT/TransJakarta) stops, while social 
facilities include education, health, and religious facilities.  

Table 6. TOD mixed-use facilities required by commuters.  

Characteristics 
Facility Function (%) 

GOS 
Recreation 
Area 

Commercial 
Area 

Public 
Facility 

Social 
Facility 

Others 

Gender 
Male 46.06 8.11 9.07 25.54 4.30 6.44 
Female 46.71 6.29 9.57 28.14 5.43 3.29 
Marital Status 
Married  44.57 7.87 10.47 30.71 2.62 3.75 
Unmarried 47.07 6.69 9.04 26.06 5.87 4.69 
Domestic Role Busyness 
Busy 44.75 9.13 10.50 29.68 2.28 3.65 
Not Busy 46.89 6.44 9.11 26.56 5.78 4.67 
Social Role Busyness 
Busy 46.39 6.91 9.42 27.35 5.01 4.61 
Not Busy 47.11 7.44 9.09 25.62 5.79 3.31 
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Type of Daily Activity 
Working 43.11 7.77 9.35 30.11 4.60 4.60 
Studying 48.53 5.88 8.53 25.29 6.47 4.71 
Working and Studying 56.08 6.08 11.49 18.92 4.05 3.38 
Weekly Mobility 
<3 days/week 53.27 8.41 8.41 22.43 4.67 2.80 
3 days/week 47.11 6.61 6.61 25.62 7.44 5.79 
4 days/weeks 44.88 7.09 12.60 25.20 4.72 4.72 
5 days/weeks 44.33 7.61 7.95 30.12 4.91 4.74 
>5 days/weeks 50.29 4.05 14.45 22.54 4.62 3.47 

3.2. The Current TOD Mixed-use Design 
Results of our spatial analysis of the four observed TOD locations (Table 7) revealed that the existing 

land-use function within urban and suburban TOD zones was dominated by residential areas. The 
distribution percentage of land-use in each zone showed that the TOD zone in urban areas had a smaller 
residential area coverage compared to those in the suburbs. For example, Jaticempaka, located within a 
suburban TOD zone, had the highest residential area coverage (69.55%), followed by Rawa Buntu (40%) 
and Pondok Cina (31%). However, the coverage of residential areas in Jaticempaka exceeded the TOD 
technical guidelines standard as outlined within the Spatial Planning Regulation No.16/2017. This 
Regulation governs that the residential area coverage within urban TOD zones should be between 20% 
and 60% of the total area and 30%-60% in the suburban. This Regulation also specifies a 20% coverage 
limit for GOS in both urban and suburban TOD zones. This means that the GOS area coverage in our 
three observed locations did not conform with the Regulation: while the GOS area in Rawa Buntu 
(suburban) only just meet the 30% minimum requirement, with the other three zones far below the 
minimum requirement (Table 7).  

Table 7. The existing land and building use in the four observed TOD locations.  

TOD 
Location 

Existing Land and Building Use (%) 

GOS Recreation 
Area 

Commercia
l Area 

Public 
Facility 

Social 
Facilit
y 

Residenti
al 

Other 

Dukuh Atas 10 0 21 3 5 29 31 
Rawa Buntu 31 0 2 0 1 40 25 
Jaticempaka 9.79 0 0.12 0.10 0.68 69.55 19.75 
Pondok Cina 7 0 4 0 31 31 26 

Notes: Duku Atas (urban), Rawa Buntu (suburban), Jaticempaka (suburban), Pondok Cina (suburban). 

Moreover, the non-existence of a recreation area in all TOD observed locations and specifically in 
Dukuh Atas (an urban TOD zone) further emphasised that the TOD technical guidelines had not been 
fulfilled. The Regulation asserts that recreation areas must be provided alongside mixed-use residential, 
commercial areas, offices, and public facilities (Spatial-Planning-Ministry, 2017). The coverage area of 
public facilities in Dukuh Atas only reached 3% of the total area and social facilities (5%). The 
commercial area had a larger coverage of 21% and the residential area of 29%, a coverage distribution 
which can be attributed to the function of Dukuh Atas as a business centre and commercial district, in 
addition to being the primary transit zone of all TOD locations in the Jakarta metropolitan area. The land-
use proportion in Pondok Cina TOD zone was also influenced by the regional function. Serving as an 
education centre, Pondok Cina has resulted in the massive development of social facility accounting for 
31% of the total area with the same percentage as the residential area (Table 7). In this TOD zone other 
land-use functions were either extremely limited or nonexistent: commercial (4%), recreational areas 
(0%), and public facility (0%). A similar condition was also found in Rawa Buntu TOD zone: commercial 
areas (2%), public facility (0%), and recreation areas (0%). These data demonstrate that both Rawa Buntu 
and Pondok Cina TOD zones  (within the  suburbs) also did not comply with the Government’s land-use 
requirements through which public facilities must be provided alongside other facilities (Spatial-
Planning-Ministry, 2017). The Jaticempaka TOD zone, whilst meeting the land-use requirements for 
public facilities (0.10%), commercial area (0.12%), and social facility (0.68%), did not meet the 
requirement standard for recreation area (0%) and GOS (9.79%). 

To this end, our research findings and discussion highlight the following key interrelated points. The 
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function and conditions of the socio-economic and urbanisation growth in the (sub)urban areas 
surrounding each of the TOD zones determined the dominant patterns of the existing land use types: 
while urban TOD was dominated by residential and commercial areas, the suburban was generally 
dominated by residential areas. Other land-use functions only exhibited a small percentage of the total 
land area or were non-existent within some TOD zones. This means that the development of mixed-use 
design in the four observed TOD zones has not been implemented optimally in relation to the five TOD 
principles (5D). The main shortfall includes the lack of the development of diverse land use that can 
accommodate the dwelling needs to achieve smooth destination accessibility. The concept of dwelling 
becomes key as it includes the entire sequence of human activities to preserve human existence, not only 
manifested through fulfilling physiological needs but also psychological, spiritual, economic, and other 
needs (Wolford, 2008). In the context of spatial planning, the fulfillment of dwelling needs is also 
influenced by the design composition including the proportion and arrangement of all spatial elements 
(Wolford, 2008; Elizandri et al., 2017). In our study, these elements can be interpreted as the types of 
land-use. The composition of land-use design in the Jakarta metropolitan’ TOD zones followed the 
Government’s policy on the TOD Spatial Structure Guideline (Figure 3).   

 
Figure 3. TOD spatial structure guideline in the Jakarta metropolitan area. Source: The Spatial Planning 
Ministry (2017) with some modifications by the author 2024. 

Following the Government’s Guideline as depicted in Figure 3, transit areas which include the 
stations of Commuter Lines of MRT, LRT, and BRT stops are located at the centre of the spatial structure 
surrounded by various land uses including commercial areas, social facilities, and residential areas. 
Commercial areas consisting of retail, offices, restaurants and recreation areas are located 400 m from 
the transit centre and are equipped with GOS facilities. Social facilities, also located within this radius, 
are accompanied by plaza and park facilities to support the residential and office areas. Residential 
neighborhoods with diverse housing types, prices and densities are located within 800 m from the transit 
centre. This Government’s Guideline was implemented in the spatial structure of Dukuh Atas TOD zone 
where the transit stations were integrated with social facilities and commercial areas within a 400 m 
radius. They were also connected with GOS in the form of parks, vacant land, and green belts along 
arterial and protocol roads, and with riverbanks in the zone centre (Figure 4). Several commercial areas, 
specifically shopping centres, were directly integrated with residential areas in the mixed-use high-rise 
buildings located at the core of the transit hubs. Unique findings which seem to be in contradiction with 
the TOD 5D principles are as follows; the single-use residential area was located behind the commercial 
area and had access to a variety of social and GOS facilities; planned settlements were within 800 m 
radius from the core spatial structure; unplanned settlements were >800 m or in the outermost layer of 
the structure (Figure 4); the planned settlements were inhabited by upper middle-class residents while 
the unplanned settlements were mostly inhabited by mass public transportation users from the lower-
middle income class.  

Figure 4 illustrates differences in the implementation of the spatial structures within the suburban 
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TOD zones. In Pondok Cina the Commuter Line Station that serves as a transit centre was directly 
integrated with various social facilities, commercial and residential areas within a 400 m radius without 
a particular socio-economic classification. It lacked sufficient GOS facilities, existed only along the 
riverbank and vacant land within dense settlements which differs from other suburban TOD zoneswhere 
transit centres were surrounded by green spaces. The GOS surrounding the Jaticempaka transit centre 
mostly existed within vacant land, homeowners' gardens existed within unplanned residential 
neighborhoods, and parks existed within planned residential districts. These types of residential 
neighborhoods were dominated by landed housings, whereas vertical housing existed within a 400m 
radius from the LRT stations as transit centres. This vertical housing was integrated with commercial 
areas in a mixed-use high-rise building (Figure 4).  

 
Figure 4. The implementation of the spatial structure in the four observed TOD zones in the Jakarta 
Metropolitan area i.e., Dukuh Atas, Pondok Cina, Jaticempaka, and Rawa Buntu (authors observed 2023 
and 2024). 
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Social facilities, specifically educational, worship, and water services, were concentrated in the 
outermost of the spatial structure. A similar spatial structure was also observed  in  Rawa Buntu which 
was  dominated by planned settlements with GOS facilities, green belts and parks, as opposed to 
unplanned settlements concentrated around Commuter Line stationscentre. Social facilities, such as 
education, worship, and health facilities, as well as commercial areas specifically retail and restaurants, 
were also concentrated within the planned settlements. These conditions were influenced by the rapid 
growth of ‘Kota Mandiri’ (i.e., independent city) surrounding the Rawa Buntu TOD zone. To this end it 
can be inferred that the implementation of the spatial structure guidelines within each of the TOD zones 
was largely influenced by development trends within the areas where TOD zones exist. Consequently, 
TOD mixed-use designs must be reformed according to the current progress in local urban and suburban 
development.  

3.3. Recommendation: TOD Mixed-Use Design Reform 
Our research findings and analysis provide the following insights; reform in TOD mixed-use designs 

for its future implementation in the Jakarta metropolitan area is paramount to suit the needs and 
preferences of its commuters. The reformed designs should include the classification of ownership 
systems and price range of residences including a rental pricing system. Following our findings 9.8% of 
the residential space within TOD mixed-use areas must be allocated to commuters with > 50%provided 
through a rental system. Rental prices should be classified according to the proportion of commuters' 
affordability, i.e., for 51.02% of residences the price should be set between  1 and 2 million IDR/month, 
a price level that suits commuters with an income of between 1 and 5-6 million IDR/month.  Rental prices 
between 2 and 4 million IDR/month should be provided for those with an income of >6-18.5 million 
IDR/month (Figure 5). Furthermore, the number of permanent residences should be planned to serve 
46.47% of commuters, of which 42.25% of the purchase prices should be between 200 and 400 million 
IDR. This level of pricing should be intended primarily for commuters who earn 1.5 to 6 million 
IDR/month, although they can also acquire housing for <200 million IDR. Those with higher incomes 
can be targeted to purchase permanent housing at higher prices (Figure 5). Our recommendation for TOD 
Mixed-use Design Reform for its future implementation in the Jakarta metropolitan area, both within 
urban and suburban areas, is depicted in the following Figure and is intended to prompt further discussion 
and debate amongst TOD scholars and policy makers. 

 
Figure 5. The Spatial Structural Concept of Urban and Suburban TOD Zone. 

As shown in Figure 5 our proposed TOD Mixed-use Design Reform is as follows; the key difference 
between our design and that existing per the Government’s Guideline is that we differentiate between 
urban spatial structures and those suburban, a differentiation which is essential given the differences in 
their spatial function - urban areas serve as the centre of citizen activities for the whole Jabodetabek, 
specifically for work and commerce, while the suburban serve as the centre of residential living. 
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Following our present findings and those of Hasibuan and Mulyani (2022), and since commuters do not 
have either the freedom or ability to change their workplace (i.e., employers hold the ultimate power), it 
is important that workplaces are located within the urban TOD zone. Specifically, offices should be 
located within 0–400 m radius from the transit centre of commuter lines, including BRT, MRT, and LRT 
and within 400–800 m radius from the transit centre an integrated mixed-use of commercial facilities, 
including retail and shopping centres, should exist. In short, the placement of offices, residential areas, 
retail, and shopping centres within 0–800 m radius from a transit centre aims to improve the efficiency, 
accessibility and effective mobility of workers and residents thereby increasing the motivation to use 
public transport, walk, or cycle. Meanwhile in suburban TOD zones the 0–800 m radius should comprise 
predominantly the mixed-use of residential and social facilities.  

 
(a) 

 
(b) 

Figure 6. The reformation design model: (a) classification area based on the radius, (b) land and building 
use details. 

Figure 6 shows the proposed reform of TOD are including 5D of TOD’s principle: 
1. Design: Expanding green open space, as central park and landmark which functioning as social hub, 

retail, recreation areas, and co-working space. 
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2. Diversity: each of different diversity function of land use: public facilities, mixed-use residential, 
office areas surrounded by the green line or green buffer zone, which functioning as micro-climate 
effect, thermal comfort zone, and friendly pedestrian. 

3. Density: providing inclusive mixed-use residential at affordable prices to increase number of 
populations in TOD area. The increased density and the introduced mixed-use services have 
enhanced residents’ interaction and contribute to a more socially sustainable community (Shekfa 
and Galal, 2022) 

4. Destination accessibility: Green line dominates the circulation and access for interconnectivity 
between pedestrian, cycling to the mass transportation. 

5. Distance from the mixed use residential to other facilities in a walking distance, radius 800 m, and 
with the green line along TOD and green open space distributed in TOD area will impact on the 
comfortable distance walking. 

4. Conclusion 
Our study revealed that the approach in the existing TOD guideline does not yet represent the reality 

conditions, necessitating a further bottom-up investigation with the user community participation. Based 
on research findings, the inevstigation should be expanded to include integrating the TOD mixed-use 
concept with gender inclusivity along with other socio-economic context, providing an affordable market 
system for the middle class, calculating density intensity and land use proportions based on physical, 
socio-cultural, and economic aspects, and regulating land use connectivity accessibility based on 
economic and socio-cultural aspects. On the other context, this study also highlights that the need for 
TOD mixed-use development in the Jakarta metropolitan area is associated not only to mobility issues 
caused by urban sprawl, such as traffic congestion, but also the changes in employment and industrial 
systems, which have implications for cultural shifts. This underlines the need for more complicated 
design reform in TOD mixed-use in the future based on short, medium, and long-term assessments of 
multidisciplinary city development. 
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List of Acronyms  
Acronym Expanded Form 
TOD Transit Oriented Development  
UN United Nations 
JICA The Japan International Cooperation Agency  
JABODETABEK Jakarta Metropolitan Area includes: Jakarta, Bogor, Depok, Tangerang, and Bekasi 
COVID-19 Corona Virus Disease 2019 
GOS Green Open Space 
Coef. coefficient value  
Sig. significance value 
LRT Light Rapid Transit 
MRT Mass Rapid Transit  
BRT Bus Rapid Transit 
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