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Urban areas struggle with inefficient mobility, uneven facility distribution, and declining 
quality of life. The concepts of self-contained neighborhoods and the 15-minute city 
offer solutions by promoting access to essential services within a 15-minute walk. 
Nevertheless, empirical studies in fast-growing metropolitan cities in Jabodetabek 
remain limited, despite their vulnerability to urban sprawl, spatial fragmentation, and 
unequal access. This study examines residential neighborhoods in the Jabodetabek 
cities through a household survey that measures walking times to 42 types of facilities, 
calculated using Google Maps. Data were analyzed using the Kolmogorov-Smirnov 
test and a one-sample t-test against the 15-minute benchmark. Results show an average 
walking time of 16.35 minutes (SD = 4.18), exceeding the target. Basic services like 
minimarkets, primary schools, mosques, pharmacies, and community halls are accessible 
within 10 minutes, while non-basic services—including recreation, education, finance, 
and minority worship—require over 20 minutes. These findings indicate that the 
surveyed neighborhoods only partially fulfill the self-contained principle. The results 
are consistent with prior studies highlighting that metropolitan regions face difficulties 
in implementing the 15-minute city due to spatial imbalances and limited pedestrian 
infrastructure. In conclusion, residential neighborhoods in Jabodetabek cities have not 
yet fully achieved the criteria of self-contained neighborhoods. Policy directions should 
therefore focus on redistributing non-basic facilities, improving safe and comfortable 
pedestrian infrastructure, and promoting mixed-use development integrated with 
transit-oriented development (TOD) to reduce reliance on motorized vehicles and 
enhance urban quality of life. 

ABSTRACT

Kawasan perkotaan menghadapi tantangan mobilitas yang tidak efisien, distribusi 
fasilitas tidak merata, serta penurunan kualitas hidup. Konsep self-contained 
neighborhood dan 15-minute city ditawarkan sebagai solusi yang menekankan 
keterjangkauan fasilitas esensial dalam 15 menit berjalan kaki. Kajian empiris pada 
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Introduction
Urban areas face complex challenges, including mobility inefficiency, unequal access to facilities, 
and a declining quality of life (Ardouti et al., 2025; Hossen et al., 2024; Shoukat et al., 2025). They 
also experience urban sprawl (Alkinani et al., 2022) and a growing dependence on private vehicles 
(Mpanang’ombe, 2022), which exacerbate congestion and pollution (Ardouti et al., 2025), as well as 
social inequality (Garcia, 2025). The concept of a self-contained neighborhood emerges as a relevant 
response, emphasizing spatial proximity where essential facilities can be accessed within a short walking 
distance, thereby reducing reliance on motorized transport.

Previous studies on self-contained neighborhoods have largely focused on the conceptual aspect 
(as can be found in the writings of Alidoust et al., 2017; Barton, Grant, & Guise, 2010; Ellen & Turner, 
1997; Erickson & Highsmith, 2018; Galster, 2001; Ogilvy, 1968; etc.), the planning aspect (in the article 
by Cervero, 1995; Pena & Shah, 2022; etc.), and the design aspect (in the paper of Patricios, 2002; Roy 
et al., 2019; etc.). However, research gaps remain in applying this concept contextually in developing 
metropolitan areas such as Jabodetabek, which face spatial fragmentation, high commuter mobility, and 
unequal distribution of facilities (Firman & Fahmi, 2017). Thus, it is essential to move beyond normative 
discourse and examine the empirical implementation challenges in Indonesia’s urban regions, especially 
in Jabodetabek.

The Jabodetabek area comprises Jakarta, located in the inner part, surrounded by several cities, 
including Bogor, Depok, Tangerang, Tangerang Selatan, and Bekasi. These cities are among the highest-
density urban areas in Indonesia. Additionally, the provision of facilities in cities is denser than in regencies. 
Nevertheless, Jabodetabek still faces the traffic problem, with carbon emissions reaching 206 million 
tons per annum for Jakarta only, of which 89% came from transportation. The annual economic loss due 
to congestion in this area is IDR 71.4 trillion, according to a study by BPTJ/Jabodetabek Transportation 
Management Agency (CNN Indonesia). This loss cannot be allowed to continue, so middle- and long-
term solutions are needed to achieve sustainability. The effort that can be made is to rearrange the city’s 
spatial layout by providing various facilities that are close to where they live.

A self-contained neighborhood is a settlement where residents can live, work, shop, worship, 
recreate, and access daily services within a 15-minute walking distance from their homes (Coleman, 

perkotaan metropolitan seperti Jabodetabek masih terbatas, meskipun wilayah ini 
rentan terhadap fragmentasi spasial, urban sprawl, dan ketimpangan akses. Penelitian 
ini menilai kemandirian lingkungan pada kota-kota di Jabodetabek dari dimensi 
fungsional melalui survei waktu tempuh berjalan kaki dari rumah menuju 42 jenis 
fasilitas dengan acuan Google Maps. Analisis data dilakukan melalui uji normalitas 
Kolmogorov-Smirnov dan uji t satu sampel untuk menguji perbedaan rata-rata waktu 
tempuh terhadap ambang 15 menit. Hasil penelitian menunjukkan rata-rata waktu 
tempuh berjalan kaki menuju fasilitas adalah 16,35 menit (SD = 4,18), lebih tinggi dari 
ambang 15 menit. Fasilitas dasar seperti minimarket, sekolah dasar, masjid, apotek, 
dan balai warga dapat dijangkau kurang dari 10 menit, sementara fasilitas non-dasar 
seperti pendidikan tambahan, rekreasi, olahraga, layanan keuangan, dan rumah ibadah 
minoritas umumnya lebih dari 20 menit. Kondisi ini menunjukkan lingkungan yang 
dikaji hanya memenuhi sebagian prinsip lingkungan mandiri. Hasil ini sejalan dengan 
temuan penelitian terdahulu bahwa perkotaan metropolitan menghadapi kesulitan 
mewujudkan 15-minute city akibat ketidakseimbangan spasial dan keterbatasan 
infrastruktur pejalan kaki. Kesimpulannya, sampel lingkungan pada kota-kota di 
Jabodetabek belum sepenuhnya memenuhi kriteria self-contained neighborhood, 
sehingga diperlukan redistribusi fasilitas non-dasar, peningkatan infrastruktur 
pejalan kaki yang aman dan nyaman, serta penerapan mixed-use development yang 
terintegrasi dengan pengembangan berbasis TOD untuk mengurangi ketergantungan 
pada kendaraan bermotor dan meningkatkan kualitas hidup perkotaan.
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1963; SNI 03-1733-2004, 2004). The key principle is accessibility and proximity, which contribute to 
reducing car dependency, lowering carbon emissions, and enhancing urban quality of life (Khatibi et 
al., 2025; Moreno et al., 2021). This concept has become increasingly relevant in metropolitan areas 
such as Jabodetabek, where the high volume of commuting to Jakarta results in economic losses due 
to traffic congestion and pollution, as well as in the context of aging populations that reduce mobility, 
as observed in Japan (Nguyen, 2016). Experiences from the development of new towns in Korea and 
Japan demonstrate that neighborhood self-containment is not achieved instantly but gradually evolves 
through the provision of local commercial, social, and transportation facilities (Lee & Ahn, 2005). With 
the growing proportion of elderly citizens in Indonesia (12% in 2023), the demand for accessible and 
self-contained residential environments has become more urgent. 

Recent studies emphasize that the idea of self-contained neighborhoods aligns with the 15-minute 
city concept. The 15-minute city concept, introduced by Carlos Moreno (2016) and popularized by Anne 
Hidalgo in Paris, emphasizes that essential needs—such as work, education, healthcare, and recreation—
should be accessible within a 15-minute walk or bicycle ride (Alter, 2020; Duany & Steuteville, 2021). 
Its core principle is proximity, aimed at reducing car dependency and strengthening community life 
(Pinto & Akhavan, 2022; Sharifi, 2016). Various cities have attempted to implement this idea, such as 
Paris, with its expansion of bike lanes and restrictions on private cars (Euklidiadas, 2020); Shanghai, with 
the 15-minute community life circle, despite uneven facility distribution (Wu et al., 2021); and Chicago, 
which faces disparities in access among different socio-economic groups (Bright, 2021). Shoina et al. 
(2024) examines the implementation of the 15-minute city in Thessaloniki to support sustainable urban 
transformation. Akrami et al. (2024) indicate that the central part of Oslo is already a 15-minute city, and 
several areas are undergoing transformation in that direction. Overall, the 15-Minute City is regarded 
as a key strategy for advancing more sustainable, healthy, economically equitable, and inclusive urban 
environments (Allam et al., 2022; Boychev, 2021; Ulloa-Leon et al., 2023).

Neighborhoods are seen as multidimensional—spatial (Bartzokas-Tsiompras & Photis, 2020; 
Galster, 2001; Gargiulo et al., 2021; Haque et al., 2020; Houghton & Castillo-Salgado, 2020; Ilyankou et 
al., 2023; Kim & Hipp, 2020), social (Algren et al., 2020; Wang et al., 2020; Wright & Skubak Tillyer, 
2020; Zhang et al., 2020), functional (Kaveh, 2027; Lausselet et al., 2020), perceptual (Baranyi et al., 
2020; Chen & Yuan, 2020; Pinkster et al., 2020; Stergiou & Farmaki, 2020), and related to well-being 
(Hewton, 2023; Liu et al., 2023). 

Self-contained neighborhoods and a 15-minute city are relevant concepts for Jabodetabek, where 
dense motorized commuting and dispersed settlements put pressure on infrastructure and accessibility. 
Based on those perspectives, in this study, functional dimensions are employed to delineate neighborhoods 
based on the utilization of various types of facilities located within a 15-minute walking radius from the 
dwelling. This study investigates neighborhood self-containment in Jabodetabek cities by measuring 
average walking times to various facilities within a 15-minute radius to inform facility distribution 
strategies to enhance accessibility and reduce motorized travel.

Method 
This study assessed neighborhood self-containment by examining the availability and walking distance 
(in minutes) of facilities within a 15-minute or 1.2 km radius from their house. A total of 42 facility 
types were considered, including commerce, education, health, worship, sports and open spaces, other 
commercial, and public services. Data were collected through a household survey in which all family 
members were invited to report walking times (minutes) from their home to each facility usually used. To 
ensure consistency across respondents, Google Maps (walking mode, minutes as a unit) was employed as 
a reference, with detailed instructions provided to keep consistent responses among them. Respondents 
also reported the number of each facility type located within the defined radius. Supporting information 
included household location (urban village, sub-district, city, postal code). 
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The unit of analysis was the neighborhood, functionally defined as the area within a 15-minute 
walking radius from the respondent’s home. A neighborhood was categorized as self-contained if facilities 
were available within a 15-minute walking time.

Since the number of households in Jabodetabek is unavailable, the population size is considered 
unknown, and the infinite population formula was applied. With a 95% confidence level and a 10% 
margin of error, the minimum required sample size was 96. A total of 100 questionnaires were distributed, 
75 were returned, and after data cleaning, 57 were valid for analysis, which still meets the minimum 
requirement based on the rule of thumb (30–50 samples for basic analysis).

To evaluate whether the mean walking time to facilities was below the 15-minute threshold, a one-
sample mean comparison was conducted (Walpole, 2012). When normality assumptions held, a t-test 
(Welch, 1947) was applied; otherwise, the Wilcoxon signed-rank test was used (Siegel, 1997).

Methodologically, this approach is significant for urban and housing planning research, as walking 
distance serves as a practical indicator of neighborhood self-containment. It reflects the extent to which 
daily needs can be met locally without reliance on motorized transport, thereby promoting sustainable 
mobility, reducing congestion, and enhancing quality of life in urban areas.

Results and Discussion 
Table 1 and Figure 1 summarize the average walking times to neighborhood facilities. The results show 
substantial variation by facility type. Basic services such as minimarkets (6.70 minutes), primary schools 
(8.46 minutes), pharmacies (10.26 minutes), mosques (4.35 minutes), and community halls (7.83 minutes) 
are accessible within 10 minutes on foot, indicating good coverage of essential daily needs. 

Table I The Average Walking Distance (Minutes)

Facilities Average Walking Distance (Minutes)

Commerce stationery store 9,21

electronic store 11,91

grocery store 9,25

minimarket 6,70

market 18,11

shophouse 12,27

Worship mosque 4,35

church 17,42

temple 37,76

monastery 33,86

pagoda 37,29

Education primary school 8,46

junior high school 12,70

senior high school 16,79

tutoring 17,98

language course 20,69

computer courses 24,09
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Health general practitioner 13,39

dentist 14,31

maternity clinic 17,17

pharmacy 10,26

community health center 15,30

Public service residents’ office 9,13

community hall 7,83

security posts 8,32

multipurpose building 14,15

package delivery service 9,50

automated teller machines 9,52

credit service office 24,69

pawnshop 18,46

Sport and Open space futsal field 14,89

basketball court 20,98

volleyball court 24,13

badminton court 12,66

swimming pool 22,98

playground 19,35

gym/fitness center 19,60

Other commercial haircut 7,12

beauty salon 8,88

restaurant 11,02

café 11,75

bicycle repair shop 9,77

By contrast, non-basic facilities—such as supplementary education (20–24 minutes), certain sports 
facilities (23–24 minutes), minority places of worship (over 30 minutes), and financial services (18–
25 minutes)—often require more than 20 minutes of travel, reflecting uneven distribution and spatial 
concentration.
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Figure 1 Average Walking Time (minutes) 
Source: Personal documentation, 2025

In Figure 1, it can be observed that 57% of facility types (24 out of 42) have an average walking 
time of less than 15 minutes. These findings provide important insights into the extent to which the studied 
neighborhood can be considered self-contained. The relatively short walking times to basic facilities 
such as minimarkets, primary schools, pharmacies, mosques, and community halls demonstrate that 
everyday needs can be met locally, supporting the principle of accessibility central to the self-contained 
neighborhood model (Iqbal et al., 2025; S. Y. Lee & Lee, n.d.). However, the much longer walking times 
required for supplementary education, minority religious facilities, financial services, and recreational 
amenities suggest spatial inequalities and reliance on wider urban networks. This pattern echoes Jacobs’ 
argument (1961) that vibrant and inclusive neighborhoods must integrate diverse functions beyond daily 
necessities. Neighborhood planning frequently encounters trade-offs between ensuring local accessibility 
and accommodating specialized, city-level services. This tension has been highlighted in the historical 
literature on urban planning (Hall, 2014), empirically examined in relation to urban form and travel 
demand (Cervero & Kockelman, 1997), and further developed in contemporary discussions of the 
15-minute city (Moreno et al., 2021). The evidence here, therefore, suggests the partial fulfilment of self-
containment, where essential daily functions are adequately covered. Still, broader social, cultural, and 
leisure needs remain unmet within the neighborhood boundary.
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Table II Time Walking to Various Facilities

N Min Max Mean St. Deviation

Average 57 6.23 25.74 16.3482 4.17944

Based on Table II, from 57 samples, the walking time to various facilities ranged from a minimum 
of 6.23 minutes to a maximum of 25.74 minutes, with an average (mean) of 16.35 minutes and a standard 
deviation of 4.18 minutes. These figures indicate a considerable variation among respondents in accessing 
facilities. In general, the average walking time is higher than the ideal benchmark of 15 minutes, which 
is commonly used as a standard for a self-contained neighborhood in this study.

Prior to the testing of the hypothesis, a normality test was conducted, as shown in Table III. The 
Kolmogorov-Smirnov test produced a z-statistic value of 0.068, which is smaller than the z-table value of 
1.96, and a significance value of 0.200 > 0.05. Therefore, H0 is accepted, and the data can be considered 
normally distributed. This result allows the use of a parametric test (t-test) for the mean comparison.

Table III One-Sample Kolmogorov-Smirnov Test

Average
N 57
Normal Parameters a,b Mean 16.3482

Std. Deviation 4.17944
Test Statistic .068
Asymp. Sig. (2-tailed) .200 c,d
a. Test distribution is Normal.

Testing the assumptions of normality of the data is as follows:
Ho: data is normally distributed
H1: data is not normally distributed
Alpha (α) = 0.05

The Kolmogorov-Smirnov test produced a z-statistic value of 0.068, which is smaller than the 
z-table value of 1.96, and a significance value of 0.200 > 0.05. Therefore, H0 is accepted, and the data can 
be considered normally distributed. This result allows the use of a parametric test (t-test) for the mean 
comparison.

Table IV presents the results of the mean hypothesis test. The hypotheses tested are as follows:
H0: μ = 15 (the average walking time is equal to 15 minutes).
H1: μ < 15 (the average walking time is less than 15 minutes).

With a significance level of α = 0.05, the rejection criterion for H0 is if the p-value < 0.05 and the 
t-value is smaller than -1.67. The test results show a t-value of 2.436 with a p-value of 0.018. The positive 
t-value, which is greater than the t-table value, indicates insufficient evidence to reject H0. This means 
that the average walking time to facilities is not proven to be less than 15 minutes; instead, it is actually 
above 15 minutes. Thus, the average travel time remains longer than the 15-minute standard, which 
serves as the benchmark for neighborhood self-containment.
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Table IV T-Test Results

t df Sig. (2-tailed) Mean Difference
Average 2.436 56 .018 1.34825

The findings show that pedestrian accessibility to various facilities in the 57 sampled neighborhoods 
in Jabodetabek cities is not yet optimal, as the average walking time still exceeds 15 minutes. This indicates 
that the sampled residential areas in Jabodetabek cities (including Jakarta, Bogor, Depok, Tangerang, 
Tangerang Selatan, and Bekasi) do not fully meet the criteria for a self-contained neighborhood, particularly 
as employment opportunities are generally located outside the neighborhoods, making transportation 
problems in Jabodetabek difficult to resolve. Cervero (1995) examined the relationship between the 
degree of self-containment in new/planned towns in the United States, the United Kingdom, metropolitan 
Paris, and Greater Stockholm and their commuting patterns. Overall, an inverse relationship was found 
between the level of self-containment and the use of public transport modes for both internal and external 
movements. He suggested that integrated transport service policies have a stronger influence on residents’ 
mode choices than initiatives focused on achieving jobs–housing balance or self-sufficiency. Historically, 
according to him, Ebenezer Howard’s Garden Cities were designed as socially and economically self-
sustaining communities intended to ease London’s congestion, accommodate the poor, and finance 
infrastructure and services through value-capture principles.

The results are consistent with earlier findings that large metropolitan regions struggle to achieve the 
15-minute city. In Pazakiau’s view, the primary objective of urban planning is no longer to direct residents 
toward centralized activity nodes but rather to embed diverse activities within residential neighborhoods 
themselves. This perspective denotes a paradigmatic shift in planning focus—from emphasizing 
neighborhood accessibility to urban functions toward ensuring the spatial proximity and integration of 
such functions within the fabric of everyday living environments (Pozoukidou & Chatziyiannaki, 2021). 

From the theoretical perspectives of a self-contained neighborhood, this concept envisions 
communities where residents meet most daily needs locally (Pozoukidou & Chatziyiannaki, 2021). 
Findings here show only partial self-containment: minimarkets or schools are within walking distance, 
but specialized healthcare or recreational facilities are farther away. This perspective supports theoretical 
views that self-containment requires not just availability but also proximity and quality of access 
(Khavarian-Garmsir et al., 2023). Meanwhile, the 15-minute city framework emphasizes four principles: 
proximity, diversity, density, and human scale (Moreno et al., 2021b). This study addresses proximity but 
not diversity or quality of public space, thus providing an initial but incomplete evaluation. Critiques of 
the concept also stress equity concerns—nearby facilities may remain inaccessible to vulnerable groups 
if pedestrian conditions are unsafe or inadequate (Mahmoudpour & Shirazi, 2025). This study supports 
such critiques, as poor sidewalks make even short-distance trips less feasible. Local research supports 
these findings. Hidayati et al. (2021) showed that limited pedestrian access in Jakarta extends travel times 
despite short distances. 

Transit-oriented development (TOD) can be viewed as a practical application of the self-contained 
neighborhood concept, in which the former emphasizes connectivity to mass transit networks and the 
latter highlights proximity to functions within a 15-minute walk. While both are complementary—self-
contained neighborhoods providing the foundation for local needs and TOD linking neighborhoods to the 
wider metropolitan system—each alone has limitations: TOD without self-containment risks dependence 
on long-distance commuting, and self-contained neighborhoods without TOD tend to rely on private 
vehicles, as not all services can be locally provided. In the case of Jakarta, Hasibuan & Mulyani’s (2022) 
longitudinal study (2013–2020) demonstrates that TOD’s success hinges on policies ensuring balanced 
land use, greater private sector engagement, and affordable public transportation provision. 

Implications for housing, urban planning, and policy are as follows. Residential planning should 
include internal neighborhood-scale facilities beyond the basics, such as small recreation or healthcare 
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services. Pedestrian-friendly design—direct, safe, and connected pathways—is essential, as is integrating 
small-scale mixed-use elements to reduce dependency on distant services. At the city level, redistributing 
public facilities at the district scale is necessary, supported by GIS-based spatial analysis. Adopting 
Complete Streets principles will improve walkability and equity. Integrating the 15-minute city with TOD 
is also crucial; transport nodes must connect not only to mobility networks but also to everyday services.

Policies should incentivize balanced facility distribution through zoning and detailed spatial plans. 
Governments could provide fiscal incentives for service providers in underserved areas. Community 
co-creation can help to combine facilities with local needs. Finally, cities should monitor accessibility 
indicators (e.g., percentage of residents within 15 minutes of key services) and make a report regularly.

This study has several limitations. The sample size restricts generalizability. Walking times were 
estimated via surveys and Google Maps, which overlook real conditions such as sidewalk safety and 
comfort. The focus was solely on proximity and their availability, without assessing facility use or quality.

Conclusions
This study fills an empirical gap on neighborhood self-containment in Indonesia by examining pedestrian 
accessibility in Jabodetabek, where the average walking time to facilities (16.35 minutes) exceeds the 
15-minute benchmark. While basic services are within reach, non-basic facilities remain unevenly 
distributed and less accessible, indicating only partial self-containment. The novelty lies in quantitatively 
assessing accessibility to 42 facility types and linking the findings with the self-contained neighborhood, 
15-minute city, and transit-oriented development (TOD) frameworks. The results imply the need for 
redistributing non-basic facilities, improving pedestrian infrastructure, and integrating mixed-use 
development with TOD to reduce motorized dependence and enhance quality of life. Future research 
should employ larger and stratified samples, incorporate GIS-based isochrone and GPS mobility data, 
and address equity dimensions to ensure that the 15-minute city concept is inclusive.
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