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Walkability and environmental attitudes significantly influence the adoption of public
transport in Banda Aceh, Indonesia, as revealed by our extended Theory of Planned
Behavior (TPB) analysis of 500 respondents. This study uniquely integrates walkability
and environmental attitudes into the TPB framework—an approach rarely applied in mid-
sized Southeast Asian cities with limited infrastructure. Key findings show: (1) Better
walkability improves people's attitude (3=0.26, p<0.01) and their sense of control ($=0.32,
p<0.01) about using public transport; (2) Positive environmental attitudes directly
influence the intention to use public transport ($=0.19, p<0.05); while (3) Gaps in
infrastructure reduce the effectiveness of perceived control. These results suggest that
integrated  interventions—improving pedestrian  connectivity while promoting
sustainability awareness—could effectively increase transit ridership in this religiously
conservative, infrastructure-limited city. Policymakers should prioritize walkability
upgrades near transit stops and community-based environmental campaigns tailored to

local cultural norms.

1. INTRODUCTION

Public transport is essential for sustainable urban mobility,
yet its adoption remains critically low in many developing
cities. For countless residents, the daily journey is marked not
only by distance but also by discomfort—uneven sidewalks,
long walks under the sun, and the uncertainty of when the next
bus will come. Walkability plays a crucial role in addressing
this issue; a well-connected, safe, and comfortable pedestrian
network not only eases access but also invites people to shift
from private vehicles to shared, sustainable modes of
transportation [1-3].

While cities in developed countries have long studied and
invested in walkable environments, mid-sized Southeast Asia
often gets left out of the conversation. The role of walkability
in shaping transport behavior in these cities remains
underexplored. Most existing studies focus on measurable
infrastructure—how many meters to the bus stop, how wide
the sidewalk is—without deeply considering the human side
of the equation: people’s perceptions, attitudes, what their
peers think, and whether they feel in control of their mobility
choices [4].

Although research in small-city contexts such as Norway
[5] demonstrates that perceived walkability strongly
influences walking behavior, these findings are rooted in high-
infrastructure urban environments. In contrast, mid-sized
cities in the Global South often contend with fragmented
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pedestrian infrastructure and weak institutional capacity,
underscoring the need to understand how psychosocial factors
influence mobility behavior in these under-researched
settings.

Addressing this research gap is vital. Poor pedestrian
design, low-density land use, and insufficient policy
coordination remain persistent barriers to public transport
adoption in many developing cities. A deeper understanding
of how walkability interacts with people’s attitudes, social
norms, and perceived control can clarify why physical
infrastructure alone is often inadequate. Cities can use these
insights to create mobility systems that adapt to human
behavior and physical layouts.

Banda Aceh, a mid-sized Indonesian city, exemplifies these
challenges. Despite the launch of the Trans Koetaradja BRT-
Lite system in 2016, public transport ridership remains low
due to limited pedestrian access, dispersed urban form, and
strong cultural preferences for private mobility [6-8]. The
steep decline in traditional modes, such as labi-labi—from
over 1,000 units in 2017 to approximately 352 fleets in 2023—
signals a dramatic modal shift [9]. Unlike other Southeast
Asian cities where socioeconomic factors are the primary
determinants of transport behavior, Banda Aceh’s unique
religious norms (e.g., gender-segregated seating), poor
walkability infrastructure, and scattered residential patterns
present distinct challenges.

Previous studies in cities such as Valparaiso (Chile) [10],


https://crossmark.crossref.org/dialog/?doi=10.18280/ijtdi.090215&domain=pdf

Jayapura (Indonesia) [11], and urban sub-regions like Pasig
(Philippines) [12] have demonstrated the positive impact of
walkability on transit adoption. However, these contexts vary
in scale, planning capacity, and cultural dynamics. Additional
insights from cities, such as Jeddah (Saudi Arabia) [13] and
Mosul (Iraq) [14], illustrated how walkability perceptions are
shaped by climatic, religious, or post-conflict urban
conditions—further supporting the need for context-sensitive
analysis in mid-sized cities.

By capturing the joint influence of walkability and
psychosocial factors on public transport behavior, this study
provides empirical insights from a religiously distinct,
infrastructure-limited Southeast Asian setting. Its findings aim
to inform urban policy and planning in Banda Aceh and serve
as a reference for other mid-sized cities across the Global
South facing similar integration challenges between
walkability and public transit.

To explore these dynamics, this study applies the Theory of
Planned Behavior (TPB) [15] and Partial Least Squares
Structural Equation Modeling (PLS-SEM) [16] to analyze
how walkability (WALK), environmental attitudes (EA), and
psychosocial constructs—attitude (ATT), subjective norms
(SN), and perceived behavioral control (PBC)—influence
behavioral intention (BI) to use public transport in Banda
Aceh.

2. LITERATURE REVIEW

This literature review is based on the TPB developed by
Ajzen [15], which posits that BI is determined by three
psychosocial constructs: ATT, SN, and PBC. To enhance this
framework, the present study incorporates two additional
constructs—WALK and EA, which have gained prominence
in shaping sustainable transport decisions, particularly in
urban environments of developing countries.

2.1 Attitude and walkability

Attitudes toward public transport are shaped by both
personal values and environmental attributes [17]. Studies
suggest that walkable environments—characterized by
accessibility, safety, and pedestrian comfort—can
significantly enhance ATT by improving the overall
experience of using public transport [18, 19]. In mid-sized
cities with limited infrastructure, sidewalk connectivity, land-
use diversity, and perceived safety are particularly influential
in shaping perceived convenience and reliability [20, 21].
These elements of the built environment enhance not just
physical accessibility, but also foster a sense of safety, social
comfort, and belonging—key factors in motivating people to
shift from private to public transport. Empirical evidence from
Valparaiso and Jayapura highlights how urban design
elements like continuous sidewalks, shading, and pedestrian
priority directly affect transport-related attitudes [10, 11]. In
Southeast Asia, Mee et al. [22] found that willingness to use
public transport in Kuala Lumpur & Manila is shaped by
perceived convenience, safety, and social acceptability,
reinforcing the interactive influence of ATT and walkability in
culturally diverse urban contexts. A recent study in Spanish
mid-sized cities also found that perceived and actual
accessibility significantly affect walking behavior. This
highlights the crucial role of user perception in shaping
attitudes toward public transport, even in cities with advanced
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infrastructure. Individuals with strong pro-environmental
values also tend to report more favorable attitudes toward
public transport and higher BI [23].

2.2 Subjective norms

Subjective norms reflect perceived social pressure to
engage or not engage in a particular behavior. In Banda Aceh,
the collectivist or religious societies, family influence, and
peer approval are central to mobility decisions. Prior research
indicates that walkable environments can indirectly reinforce
SN by making public transport use more visible, socially
accepted, and culturally normalized [19, 24]. Kalhoro et al.
[25] showed that subjective norms significantly influence
public transport intention, especially when environmental
messaging aligns with religious and social values,
emphasizing the role of cultural context in shaping SN in
developing cities. Despite the growing relevance of
walkability, its connection with subjective norms in Southeast
Asian urban transport remains largely underexplored—
revealing a critical gap in the regional literature.

2.3 Perceived behavioral control

PBC reflects an individual’s perceived ease or difficulty in
performing a behavior, often shaped by external conditions
such as infrastructure quality, service frequency, and network
connectivity [26, 27]. High walkability environments can
enhance PBC by lowering physical and psychological barriers
to transit use. However, in fragmented systems typical of many
cities in the Global South, walkability alone may not increase
perceived control, particularly when transit services are
unreliable, sparse, or poorly integrated [5, 13].

2.4 Environmental attitudes

EA represents an individual’s concern for environmental
sustainability and motivation to engage in eco-friendly
behaviors. Prior research shows that EA influences ATT and
BI and may also serve as a moderator in extended TPB models
[28, 29]. Individuals with strong pro-environmental values are
more likely to adopt behaviors that align with sustainability,
such as public or active transport. In Southeast Asian urban
contexts, environmental attitudes have a positive influence on
the intention to use public transport—particularly when
supported by awareness campaigns and perceived personal
benefits [25, 30].

Despite this, few studies examine how EA interacts with
walkability in shaping behavior, especially in cities like Banda
Aceh, where environmental awareness is emerging and moral
norms are deeply rooted [31].

2.5 Integrating walkability into the TPB framework

Recent literature increasingly supports extending the TPB
by incorporating spatial and environmental constructs such as
walkability [5, 21]. Stefansdottir et al. [5] explored the
influence of walkability in a small-city context in Norway,
demonstrating its effect on walking behavior. However,
comparable evidence from infrastructure-deficient cities in
Southeast Asia remains scarce. The current study addresses
this critical void by simultaneously integrating WALK and EA
into the TPB framework to examine their mediating and
moderating roles in shaping transit behavior in Banda Aceh.



3. HYPOTHESES DEVELOPMENT

ATT reflects an individual’s favorable or unfavorable
evaluation of using public transport. Research shows that users
with positive perceptions of comfort, affordability, and
convenience tend to express stronger intentions to adopt public
transport modes [18, 23]. In Banda Aceh, where public
transport satisfaction remains low, individuals’ attitudes are
likely shaped by their expectations and prior experiences [30].

HI1: ATT positively influences BI to use public transport.

SN refers to the perceived social pressure to perform a
behavior. In collectivist societies such as Banda Aceh, family
approval, peer influence, and religious norms may strongly
shape mobility choices [6, 22, 25].

H2: SN positively influences BI to use public transport.

PBC indicates an individual’s perceived ability to perform
a behavior, which is affected by infrastructure access,
availability, and reliability. In a fragmented cityscape like
Banda Aceh, PBC becomes essential to understanding actual
transport choices [25, 28].

H3: PBC positively influences BI to use public transport.

WALK is defined here through the 5C framework:
Connected, Comfortable, Convenient, Convivial, and
Conspicuous. In Banda Aceh, where pedestrian infrastructure
is limited and public transport nodes are dispersed, walkability
may indirectly shape behavior through psychosocial
pathways. By improving accessibility and social visibility,
walkable environments can reinforce social expectations (SN)
and reduce barriers (PBC) [5, 6, 23].

H4: WALK positively influences SN.
H5: WALK positively influences PBC.

EA captures individual concern for sustainability and pro-
environmental behavior. In a city where environmental
awareness is emerging and moral norms are deeply rooted. EA
may serve as both a personal motivator and a social value cue
[25].

Hé6: EA positively influences BI.
H7: EA positively influences ATT.

A research concept is described through the framework
presented in Figure 1, which integrates TPB constructs with
contextual variables WALK and EA. This framework further
refines the model by introducing respondent classification into
users and non-users of public transport. In this study, users
refer to individuals who regularly use public transport
(typically at least once per week), including frequent walkers,
while non-users rarely or never use public transport and
primarily rely on private vehicles. This distinction is based on
the regularity of transit use within one's mobility patterns [32,
33]. Individuals who use public transport only occasionally
(e.g., once a month or less) are classified as non-users due to
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their lack of consistent reliance on it for daily commuting [32,
34]. Users generally exhibit more positive attitudes, stronger
subjective norms, and greater perceived behavioral control,
whereas non-users are often influenced by external barriers,
such as unsupportive environments or ingrained habits related
to private vehicle use. Understanding this segmentation allows
for the development of targeted strategies, particularly in
promoting walkability to support sustainable mobility

behavior.
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Figure 1. Conceptual framework of the study

4. METHODOLOGY
4.1 Case study

Located at the northern tip of Sumatra Island, Banda Aceh
serves as the capital of Aceh Province and is home to
approximately 252,899 residents (2022) within an area of
61.36 square kilometers. The city borders the Malacca Strait
to the north, The Aceh Besar Regency to the east and south,
and the Indian Ocean to the west. A key economic and
administrative hub in the region, Banda Aceh plays a vital role
in shaping provincial development and urban mobility
patterns.

Despite its strategic importance, the city faces significant
challenges in promoting public transport adoption, largely due
to a high dependence on private vehicles. The current public
transport system comprises Trans Koetaradja (BRT-Lite),
traditional /labi-labi minibusses, and motorized pedicabs.
Introduced by the Aceh Transportation Agency, Trans
Koetaradja provides a more structured service with fixed
routes, scheduled timetables, and designated stops—designed
to improve the reliability and accessibility of urban transit in
the city.

Figure 2 illustrates the study area's location along with the
main types of public transportation available in Banda Aceh.
However, despite the implementation of the BRT-Lite system,
private vehicles remain the dominant mode of transport, with
motorcycles accounting for around 77% of all trips in Banda
Aceh. Meanwhile, the use of /labi-labi has dropped
significantly, from about 1,000 vehicles in 2017 to just 352
registered units today, with only an estimated 80 still in active
operation. The occupancy rate of labi-labi passengers is also
very low, often below 50%, even during peak hours [9].



Figure 2. Location map of Banda Aceh (Indonesia)

The decline in interest in labi-labi is due to several factors,
such as the increasing ownership of private vehicles and the
public perception of services as uncomfortable and inefficient.
In addition, the emergence of online transportation services
such as Gojek, Grab, and Maxim provides more flexible and
comfortable travel alternatives, further accelerating the shift
from labi-labi to private vehicles or ride-hailing services.

As a region that implements Sharia Law, Banda Aceh also
has transportation policies that reflect cultural and religious
values. One of the policies implemented in the Trans
Koetaradja service is the separation of seats based on gender,
as part of an effort to uphold Sharia values in public spaces.
Although the Trans Koetaradja service offers very cheap fares
(initially charging only 1 rupiah per trip and later becoming
free), user adoption is still hampered by several factors, such
as low service frequency, long waiting times, and the lack of
dedicated bus lanes. In addition, the sustainability of this
service is still highly dependent on government subsidies.

The lack of adequate pedestrian infrastructure is also an
obstacle to increasing the use of public transportation. The
lack of accessibility to bus stops and limited pedestrian paths
reduces the attractiveness of Trans Koetaradja for people who
have to walk to access the service. Therefore, increasing
walkability can be a key strategy in integrating a more
effective public transportation system in Banda Aceh.

4.2 Research design

This study adopts a quantitative research design based on
TPB to examine how walkability and environmental attitudes
influence behavioral intentions to use public transportation in
Banda Aceh. This study uses PLS-SEM to examine the
hypothesized relationships. The method is well-suited for
complex models involving latent variables, especially in
exploratory research where theoretical frameworks are still
developing. This approach is well-suited for assessing the
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causal relationships among psychosocial, environmental, and
behavioral factors influencing public transportation adoption.

4.3 Sample and population

Using GIS analysis, respondents were purposively selected
from locations within 0—400 meters of Trans Koetaradja bus
stops. This proximity increases the likelihood that they interact
with the system and are influenced by walkability factors. Sub-
districts within this zone were randomly selected to enhance
spatial representation.

Purposive sampling was chosen over random sampling due
to the study’s focus on a specific subgroup—residents who are
most likely to walk to access public transport. This method
allows for more targeted insights and is commonly used in
transport studies where spatial proximity is key to behavioral
exposure [35].

The sample size of 500 respondents was determined based
on statistical recommendations for PLS-SEM. As a rule of
thumb, Hair et al. [36] suggested a minimum of 10 cases per
indicator for models with multiple latent constructs to ensure
sufficient statistical power.

However, this sampling frame introduces a potential bias,
as it excludes residents who live further away from bus
corridors and may exhibit different mobility behaviors. This
limits generalizability across the entire urban population.
Future studies should consider broader sampling strategies to
improve external validity.

4.4 Pre-test and questionnaire refinement

Before the main survey, a pre-test was conducted with 30
university students and young professionals in Banda Aceh to
evaluate item clarity, sequence, and terminology. Based on the
feedback, several items were revised to improve phrasing,
response scale appropriateness, and logical flow. This process



improved face and content validity, ensuring the questionnaire
was  comprehensible  across  diverse  demographic
backgrounds.

The final version of the questionnaire was distributed
through both digital platforms (email and social media) and
face-to-face interactions. Participation was voluntary and
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Figure 3. Demographic and socioeconomic characteristics of respondents for (a) user and (b) non-user

5. RESULT AND DISCUSSION
5.1 Validity and reliability analysis

This study emphasizes the importance of using a valid and
reliable instrument to ensure that each construct accurately
reflects the intended concept [37]. Table 1 presents the results
of the validity and reliability tests, including factor loadings,
composite reliability (CR), Cronbach’s alpha, and average
variance extracted (AVE). These results demonstrate how well
each indicator measures its associated variable and confirm the
consistency of the measurement model.

The 500 respondents who met the inclusion criteria
participated in the survey. This sampling approach was used
to ensure the validity and reliability of the research instrument.
Validity was assessed using item-total correlations, with items
deemed valid if their r-count exceeded the r-table value.
Reliability was measured using Cronbach’s alpha, with a
threshold of >0.7 signifying acceptable internal consistency.

Convergent validity reflects how strongly the indicators
within a construct correlate with one another. This study
assessed convergent validity using factor loadings and AVE.
According to Fornell and Larcker [38], factor loadings above
0.7 indicate that indicators reliably measure their intended
construct, while AVE values above 0.5 show that the construct
accounts for at least 50% of the variance in its indicators.

The analysis shows that all indicators have a factor loading
above 0.7, which means that each indicator makes a significant
contribution to its construct. The AVE value ranging from
0.614 to 0.709 also indicates that the constructs used have
strong validity. For instance, the walkability construct has an
AVE of 0.709, suggesting a robust relationship between the
walkability aspect of the public transportation system and the
indicators that assess it.

The reliability of each construct was assessed using
Cronbach’s alpha and CR. According to Hair et al. [36],
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Cronbach’s alpha values of >0.7 indicate acceptable internal
consistency, while CR values >0.7 reflect strong construct
reliability. In this study, all reliability values exceeded 0.8,
confirming that the measurement model is consistent and
dependable. For instance, the attitude construct yielded a CR
of 0.920 and an AVE of 0.699, indicating that individuals’
evaluations of public transport were measured with high
stability and accuracy. Similarly, the subjective norm
construct achieved a CR of 0.917 and an AVE of 0.699,
underscoring the substantial influence of social expectations—
particularly support from family and peers—on transport
decisions.

The results of validity and reliability tests have significant
implications for research on public transportation user
behavior. Previous studies have shown that pro-environmental
attitudes, social norms, and perceived control play a major role
in shaping public transportation use behavior [39, 40]. In
addition, in the context of urban mobility, it was found that
walkability and perceived behavioral control factors influence
people's intention to use public transportation [5, 41]. Thus,
the findings in this study confirm that factors such as attitude,
subjective norm, perceived behavioral control, and walkability
are very important in understanding the behavior of public
transportation users. Urban planning needs to consider these
factors more seriously to increase public participation in
public transportation.

5.2 Structural model analysis

5.2.1 Model fit

As shown in Table 2, a low p-value suggests that the model
fits the empirical data well [42]. Furthermore, the
Standardized Root Mean Square Residual (SRMR) is 0.074 for
users and lower for non-users at 0.062, suggesting that the
model produces an acceptable level of residual error [43]. The
Normed Fit Index (NFI) further supports this interpretation,



with a higher fit observed for non-users (0.891) compared to
users (0.772), implying that the model aligns more

appropriately with the data from non-users.

Table 1. Validity and reliability

Factor Composite Cronbach
Construct Loading Relia[;)ility Alpha  AVE
Walkability
- Pedestrian pathwa)'/s prov1de safe, c.hrect, and.cc_n.nfortab.le connections between key 0.8312 0.9230 0.8955 0.7059
destinations, enhancing accessibility (C1: Connected).
- Walking is enjoyable due to shaded areas, engaging surroundings, and supportive 0.8704
amenities (C2: Comfortable). '
- Walking between locations takes less time than private vehicles (C3: Convenient). 0.8515
Pathways ensure smooth, unobstructed movement, safe mobility without interaction with 0.7833
vehicular traffic, and protection from social risks (C4: Convivial). ’
Pathways are accessible, wide enough for diverse users, and include clear navigation aids 0.8616
for everyone, including people with disabilities (C2: Conspicuous). ’
Environmental Attitude
- T am willing to use public transportation to reduce air pollution. 0.8155 09113 0.8783 0.6726
- I'limit the use of private vehicles to contribute to environmental protection. 0.8017
- Using public transportation can significantly reduce daily traffic congestion. 0.8446
- Public transportation is safer than private vehicles in terms of accident risk. 0.8077
- Reducing traffic congestion helps in lowering air pollution levels. 0.8306
Attitude
- Public transportation fulfills my daily r;lcolljélﬂry needs, such as commuting to work or 0.8203 0.9209 0.8926 0.6996
- I can save on monthly commuting costs by using public transportation. 0.8342
- Using public transportation benefits my health through increased physical activity. 0.8490
- I support and appreciate the concept of sustainable transportation systems, like BRT-Lite.  0.8521
- I enjoy the convenience and eco-friendliness of using public transportation. 0.8261
Subjective Norm
- My family supports my use of public transportation for daily activities. 0.8155 0.9172 0.8871 0.6890
- My parents or partner feel safer when I use public transportation instead of private 0.8017
vehicles. ’
- The behavior of my peers at school, work, or university encourages me to use public 0.8446
transportation. '
- My social circle values and promotes the use of sustainable transportation options. 0.8077
- My friends and family’s attitudes positively influence my decision to adopt public 0.8306
transportation. '
Perceived Behavior Control
- I find it easy to switch between modes of public transportation at stops or stations. 0.8084 0.9046 0.8682 0.6549
- Public transportation schedules align well with my daily routines. 0.7893
- T have access to reliable information about public transportation options and routes. 0.8212
- I feel confident using public transportation regardless of weather conditions or location. 0.8290
- Public transportation offers sufficient flexibility to meet my mobility needs. 0.7978
Behavioral Intention
- I plan to reduce my reliance on private vehicles for daily activities. 0.7742 0.8885 0.8432 0.6144
- T intend to use public transportation more frequently in my daily life. 0.7835
- I will encourage others to use public transportation consistently in their routines. 0.7836
- I aim to support sustainable transportation initiatives in my community. 0.7840
- I am committed to adopting public transportation. 0.7938

Table 2. Model fit

Group Chi-Square P-Value SRMR NFI d ULS d G

675.849
783.753

User
Non-User

0.001
0.002

0.074 0.772 2562 1.138
0.062 0.891 1.815 0.371

The d_ULS (unweighted least squares discrepancy) value is
higher for users (2.562) than non-users (1.815), indicating that
there is slightly more discrepancy in the user model. The d G
(geodesic discrepancy) value is also higher for users (1.138)
than non-users (0.371), indicating that the non-user model is
more stable. The model fits the non-user group better than the
user group, as indicated by the higher NFI value, lower SRMR,
and better distortion measures. However, the model for the
user group remains within an acceptable fit range. The results
confirm that the model works well for studying how
psychosocial, environmental, and contextual factors shape
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people’s decisions to use public transport in Banda Aceh.

5.2.2 Hypothesis test
As shown in Table 3, the key variables significantly affect
BI's use of public transport through direct and indirect
pathways. Figure 4 illustrates the structural equation model
derived from the PLS-SEM analysis. This model visualizes the
strength and direction of each hypothesized relationship,
helping to interpret the significance of key constructs.
e ATT significantly affects BI ($=0.1826; t=2.5528;
p<0.05), supporting HI. This finding confirms that



individuals with a more favorable perception of public
transport are more likely to intend to use it regularly. The
positive influence of attitude is consistent with previous
TPB-based studies in both developed and developing
contexts [22, 30].

e EA shows a strong and statistically significant influence
on both ATT and BI [25, 30], supporting H6 and H7.
Specifically, EA positively influences ATT ($=0.2533;
t=4.7367; p<0.01) and directly predicts BI ($=0.3162;
t=4.9561; p<0.01). These findings highlight that
individuals with pro-environmental values not only
develop more positive attitudes toward public transport
but also demonstrate a greater likelihood of incorporating
it into their daily routines. Such results confirm the
extended TPB model, emphasizing EA as a direct and
indirect driver of BI [29].

e PBC does not significantly predict BI (B=0.1315;
t=1.8387), leading to the rejection of H3. Although PBC
is usually a strong predictor in the TPB framework, its
non-significance suggests that contextual barriers—like
poor service frequency, lack of route integration, and
infrastructure gaps—Ilimit people’s ability to use public
transport. This finding is important for Global South
settings, where external factors often outweigh individual
control [44, 45].

e SN exerts a moderate but significant influence on BI
(B=0.1737; t=2.5466; p<0.05), validating H2. Within
Banda Aceh’s collectivist and religious setting, social
expectations—including family approval and community
norms—remain important factors influencing mobility
behavior, though their effect is less pronounced than
personal attitudes or environmental values [46, 47].

e WALK significantly influences both ATT and PBC. The
effect of WALK on ATT is robust (§=0.5794; t=10.7810;
p<0.01), supporting H5. Likewise, WALK significantly
predicts PBC (B=0.7127; t=18.2472; p<0.01), supporting
H4. These results confirm the pivotal role of walkability

in shaping both cognitive evaluations and control
perceptions related to public transport usage. The
strength of these relationships indicates that improving
pedestrian environments may have both direct and
indirect behavioral benefits, particularly in settings where
last-mile connectivity is critical [5, 6, 48].

Overall, the findings support the extended TPB model in
explaining transport intentions in mid-sized Southeast Asian
cities. Walkability and environmental attitudes play important
indirect roles. Unlike prior research centered on megacities or
fully urban areas, this study offers fresh evidence from a mid-
sized, religiously governed city in the Global South—showing
how walkability, psychosocial factors, and local cultural
norms interact in shaping transit behavior. These unique
findings highlight why sustainable transport plans need to be
customized to fit the social and infrastructure realities of
specific urban contexts, especially those often overlooked.

5.2.3 Multi-group analysis

To test for differences in relationships among constructs
based on user type, the researchers performed a multi-group
analysis. The results are presented in Table 4. The comparison
highlights two significant differences between the two groups.

First, PBC has a substantially stronger influence on BI
among non-users (f=0.41) compared to users (f=0.13), with a
significant group difference (p=0.01). This indicates that non-
users are more sensitive to perceived ease and control, such as
service reliability, walking access, and infrastructure quality.
The result supports earlier findings that infrastructure barriers
are a critical determinant for those who are not yet habitual
public transport users [49].

Second, the effect of WALK on PBC is also significantly
stronger among users (p=0.02), suggesting that walkable
environments reinforce perceptions of accessibility and
comfort in public transport regular users. Users likely perceive
well-connected pedestrian paths as integral to their daily
routines, reinforcing transit-oriented behavior.

Table 3. Hypothesis test

Hypothesis Original Sample Standard Deviation T-Test Sig
Attitude (ATT)—Behavioral Intention (BI) 0.183 0.0715 2.5528 Significant
Environment Attitude (EA)—Attitude (ATT) 0.2533 0.0535 4.7367 Significant
Environment Attitude (EA)—Behavioral Intention (BI) 0.3162 0.0638 4.9561 Significant
Perceived Behavioral Control (PBC)—Behavioral Intention (BI) 0.1315 0.0715 1.8387 Not Significant
Subjective Norm (SN)—Behavioral Intention (BI) 0.1737 0.0682 2.5466 Significant
Walkability (WALK)—Attitude (ATT) 0.579 0.0537 10.7810 Significant
Walkability (WALK)—Perceived Behavioral Control (PBC) 0.7127 0.0391 18.2472 Significant
Table 4. Multi-group comparison test

Source User Non-User User Non-User
Est. P1 P2 Diff Mean Mean P-Value Sig.
ATT->BI 0.18 -0.07 0.24 -0.31 -0.07 0.24 0.98 No
EA->ATT 0.25 0.26 0.25 0.01 0.26 0.25 0.49 No
EA->BI 0.32 0.36 0.30 0.06 0.35 0.30 0.40 No
PBC->BI 0.13 0.41 0.07 0.35 0.42 0.07 0.01™ Yes
SN->BI 0.17 0.11 0.20 -0.08 0.13 0.19 0.67 No
WALK->ATT 0.58 0.58 0.58 0.00 0.58 0.58 0.49 No
WALK->PBC 0.71 0.81 0.68 0.14 0.81 0.68 0.02™ Yes
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Figure 4. Structural equation model

Other relationships, such as ATT—BI, SN—BI, and EA—
BI, show no statistically significant differences between the
two groups, implying that these psychosocial factors operate
similarly across user types. This consistency suggests that
while attitudinal and normative influences are important,
physical and structural enablers remain key differentiators
between users and non-users in cities like Banda Aceh. These
results highlight the importance of targeted interventions. For
non-users, increasing walkability and addressing control-
related barriers may unlock greater modal shifts. For users,
efforts should focus on maintaining infrastructure quality and
embedding transit-friendly norms to ensure continued usage.

These findings carry important policy implications. While
psychosocial factors such as attitude and social norms shape
behavioral intention, structural enablers like walkability and
perceived control are decisive, especially for non-users.
Improving sidewalk quality, pedestrian connectivity, and stop
accessibility can enhance PBC and SN, especially in
peripheral areas with limited infrastructure. However,
implementation may face budgetary, institutional, and
planning challenges. Pilot projects in dense, high-footfall
zones—such as schools or markets—can be used to test
walkability upgrades. Success can be measured through
increases in first-mile walking accessibility, reduced private
vehicle dependence, and higher public transport ridership. For
current users, reinforcing service consistency and embedding
culturally respectful practices (such as gender-sensitive
seating) are essential for retaining loyalty and trust in public
transport systems.

While this study focuses on psychosocial and spatial
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factors, future research should incorporate economic variables
(e.g., fare affordability, fuel prices, and income levels) to
better capture their interplay with walkability and public
transport adoption. In Banda Aceh, where Trans Koetaradja
fares are heavily subsidized (currently free), perceived cost
savings may offset walkability barriers for low-income
groups. Conversely, motorcycle dominance suggests that
private vehicle costs (e.g., fuel, and maintenance) are not
prohibitive enough to deter usage. Research from Kuala
Lumpur and Jakarta suggests that walkability becomes more
influential when paired with pricing strategies like dynamic
fares or congestion charges, especially if supported by
psychosocial interventions [25, 50].

5.3 Limitations and future research

This study has several limitations. The purposive sampling
focused on residents within a 0—400 meter radius of Trans
Koetaradja bus stops, which may limit the generalizability of
findings to the broader population of Banda Aceh [35]. Future
research should expand sampling frames to include a more
diverse geographic and socioeconomic population to improve
representativeness. Moreover, the study excluded economic
variables—such as fare costs, household income, and fuel
prices [51-53]. Including these factors in future models could
offer a more comprehensive understanding of public transport
adoption dynamics. While this study focused on TPB
constructs augmented by walkability and environmental
attitudes, other psychosocial variables (e.g., habit strength,
perceived safety) and contextual factors (e.g., service



frequency, weather) warrant investigation in the local context.

Finally, emerging technologies like computer vision (e.g.,
Google Street View API) and machine learning can
objectively assess walkability metrics (e.g., sidewalk
continuity, shading, pedestrian density) at scale. Future studies
could leverage these tools to validate perceived walkability
scores in Banda Aceh, reducing reliance on self-reported data.
For instance, Al-generated heatmaps could identify priority
zones for infrastructure upgrades, complementing traditional
surveys with real-time spatial analytics.

6. CONCLUSION

This study examined how walkability and environmental
attitudes, alongside psychosocial variables from the Theory of
Planned Behavior (TPB), shape behavioral intention (BI) to
use public transport in a mid-sized, religiously influenced city
in the Global South. The findings highlight that perceived
behavioral control (PBC), attitude (ATT), and environmental
attitudes (EA) significantly affect public transport intention.
Walkability indirectly influences intention by enhancing PBC
and subjective norms (SN), particularly among current users.
By integrating environmental and spatial variables into the
TPB framework, this study contributes to a more holistic
understanding of sustainable mobility behavior in under-
researched, infrastructure-limited urban settings. The results
suggest that improving pedestrian infrastructure and
reinforcing pro-environmental values can increase public
transport adoption, especially for non-users.

These findings are relevant for other developing cities
facing similar challenges, including limited walkability,
dependence on private vehicles, and culturally driven mobility
constraints. Policy interventions should focus on localized
strategies that align infrastructure upgrades with psychosocial
motivation and sociocultural values. Future research could
benefit from longitudinal approaches to track behavior
changes over time. It should also include economic factors—
such as fare costs, fuel prices, and income levels—in the
analysis. Moreover, integrating Al-based tools with cultural
and behavioral indicators could enhance the precision and
scalability of transport behavior models in comparable
settings.
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NOMENCLATURE

ATT Attitude

AVE Average Variance Extracted

BI Behavioral Intention

BRT-lite Bus Rapid Transit-Lite

CR Composite Reliability

Diff Difference

d_G Geodesic Discrepancy

d ULS Unweighted Least Squares Discrepancy

EA Environmental Attitudes

Est Estimate

GIS Geographic Information System

H1 1st Hypothesis

H2 2nd Hypothesis

H3 3rd Hypothesis

H4 4th Hypothesis

H5 Sth Hypothesis

H6 6th Hypothesis

H7 7th Hypothesis

NFI Normed Fit Index

P1 1st Path (Path Coefficient for User)

P2 2nd Path (Path Coefficient for Non-User)

PBC Perceived Behavioral Control

P-value Probability Value

PLS-SEM Partial Least Squares Structural Equation
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Sig Significance

SN Subjective Norms

SRMR Standardized Root Mean Square Residual

T-test A Statistical Testing
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