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Redefining pedestrian accessibility through  
inclusive design and community engagement

In many developing regions, inclusive pedestrian infra-
structure remains insufficient to support the mobility 
and autonomy of individuals with disabilities. This study 
focuses on Jember Regency, Indonesia, where accessibil-
ity barriers such as narrow pavements, broken surfaces, 
and the absence of multisensory navigation tools persist. 
Employing a qualitative exploratory approach, the study 
integrates online questionnaires, focus groups, site in-
spections, and a literature-based benchmarking process. 
These mixed tools were used to identify real-world user 
challenges and validate local design preferences against 
global accessibility standards. The findings reveal two 
major categories of accessibility barriers: physical and 
structural, as well as emotional and psychosocial barriers. 
The results emphasize the need for context-sensitive, mul-

tisensory infrastructure features, including braille signage, 
audible indicators, and tactile paving. The study presents 
design recommendations that align global best practices 
with local anthropometric and cultural contexts through 
a glocalized framework. By embedding user voices in the 
design process and adapting international principles to re-
gional realities, this research contributes both methodo-
logically and conceptually to discourse on inclusive urban 
design, particularly within underrepresented contexts of 
the Global South.
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1	 Introduction

Inclusive pedestrian infrastructure is fundamental to ensuring 
mobility, safety, and dignity for all urban residents, particular-
ly individuals with disabilities. In many developing countries, 
including Indonesia, footpaths often fail to meet inclusive 
standards, limiting equitable access to public spaces, education, 
healthcare, and employment (Kapsalis et al., 2024; Rebecchi 
et al., 2019). These issues are directly linked to global develop-
ment priorities, especially Sustainable Development Goal 11, 
which emphasizes inclusive, safe, and resilient cities (Zainol 
et al., 2019).

The distinction between universal and inclusive design is cen-
tral to this study. Universal design aims to create environments 
usable by all people, to the greatest extent possible, without the 
need for adaptation. It emphasizes standardized technical di-
mensions such as pathway width, tactile indicators, and visual 
cues (Tawfeeq, 2020; Yegulla & Sravana, 2023). In contrast, 
inclusive design prioritizes user participation and recognizes 
the diversity of experiences and capabilities, especially among 
marginalized groups. It emphasizes context-sensitive adapta-
tions shaped by lived experiences (Dalton et al., 2019; Lawson 
et al., 2022). Universal design sets the foundational technical 
requirements, whereas inclusive design ensures equity, justice, 
and cultural responsiveness in implementation.

Despite their proven benefits, these principles have not been 
widely adopted, including in many parts of Indonesia. Jember 
Regency, ranked as the third largest regency in the province 
of East Java, is no exception, exhibiting inadequate pedestri-
an accessibility despite an estimated disability population of 
10,000 to 20,000 (Marthsa & Fauziah, 2024). Issues include 
narrow pavements, uneven and broken surfaces, obstructions 
from street vendors and vehicles, and the lack of tactile or 
auditory guidance features, all of which severely limit safe 
navigation (Axelson et al., 1999). These challenges are exac-
erbated by the lack of community-informed design practices 
and limited integration of accessibility standards into local 
planning frameworks.

To investigate such conditions within a context underscored 
by limited planning data and spatial heterogeneity, this study 
employs a qualitative exploratory approach. Such an approach 
is particularly useful for uncovering complex realities in un-
der-documented regions (Shabbir et al., 2024), though it is 
often critiqued for its limited generalizability and potential 
researcher bias (Lim, 2024). To address these concerns, the 
study incorporates online questionnaires, focus groups, visual 
site inspections, and a literature-based benchmarking process 
to validate localized needs against global principles and ensure 

that the resulting design proposals are both actionable and 
contextually grounded.

Among these tools, focus groups play a pivotal role by embed-
ding user voices, specifically those of people with disabilities, 
into the design narrative. Rather than treating end users as pas-
sive recipients of planning outcomes, this study engages them 
as co-creators in identifying accessibility gaps and proposing 
practical improvements. Such participatory engagement en-
hances the relevance and usability of the findings and reflects 
a growing recognition of inclusive governance in urban de-
velopment (Haghighi et al., 2020; Mackie et al., 2018; Ramli 
et al., 2023). These discussions help bridge the gap between 
standardized international guidelines and lived realities, re-
vealing mismatches in physical dimensions, cultural practices, 
and infrastructure conditions. By treating global benchmarks 
as adaptable frameworks rather than rigid templates, the study 
offers a “glocalized” perspective that merges universal acces-
sibility principles with the socio-anthropometric realities of 
the Jember Regency and similar regions in the Global South 
(Aghaabbasi et al., 2019; Dalton et al., 2019; Mahapatra et al., 
2023; Evans, 2015; Henderson, 2018).

This study formulates inclusive pedestrian infrastructure strat-
egies for Jember by integrating participatory user insights with 
international accessibility benchmarks. It demonstrates how 
global frameworks can be adapted to local contexts through 
user-centred, context-sensitive planning, strengthening the 
foundations of inclusive urban design, especially in settings 
where glocalized practices are underexplored.

2	 Methodology

This study adopts a qualitative exploratory approach, sup-
ported by descriptive statistics and literature-based design 
reflections. It was conducted in Jember Regency, East Java, 
Indonesia, with the aim of exploring pedestrian accessibility 
issues through participatory engagement with people with 
disabilities and relevant stakeholders. No observation points 
were predetermined, instead, areas of interest were identified 
based on the lived experiences shared by participants during 
the focus groups, as shown in Figure 1.

2.1	 Data collection

The research used purposive sampling. The design of the ques-
tionnaire and focus groups in this study was informed by the 
participatory framework introduced in the RISE programme 
(Francis et al., 2023), which emphasizes inclusive commu-
nity engagement, representation of marginalized voices, and 
context-responsive sequencing. Although the thematic focus 
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differs, the core principles of engaging local disability commu-
nities through structured yet flexible methods were adopted 
throughout the data collection process.

Data collection began with the distribution of an online 
questionnaire targeted at individuals with physical, visual, or 
auditory disabilities residing in Jember Regency. The ques-
tionnaire was made publicly accessible through disability net-
works and community platforms, without a predetermined 
sample size. It consists of twenty-nine items divided into sev-
enteen closed-ended and twelve open-ended questions. The 
instrument covered the identity (including name and phone 
number), socio-demographic information (including type 
of disability group, sex, age group, education level, monthly 
household expenditure range, number of household members, 
village/subdistrict of residence, district of residence, ethnicity, 
primary language used daily, occupation, and home address), 
functional profile (including reading ability, writing ability, 
and visual comprehension ability), mobility-related informa-
tion (including frequency of travel within Jember regency, the 
mode of transportation used for travel, destination address, 
travel route, purpose of travel, reason for choosing transporta-
tion mode, and the use of public transportation), and user-re-
ported perceptions of the infrastructure including open-end-
ed questions like “How would you describe the condition of 
pavements in your neighbourhood?”, “Have you ever avoided 
walking or going out due to poor pavement conditions?”, 
“What specific difficulties do you face when using pavements 

Online questionnaire  
dissemination via  

disability networks

Focus groups with  
respondents and stakeholders Site inspection

Literature 
benchmarking

Initial thematic analysis
Questionnaire validation and 
in-depth exploration of user 

experiences and needs
On-site observation Comparative literature review

User characteristics,  
perceptions, and expectations

Validated barriers and their 
locations, co-developed 

design suggestions

Physical confirmation of 
accessibility barriers

Benchmarks from Canada,  
the UK, Singapore, etc.

Data synthesis Glocalized, context-sensitive framework for inclusive 
pedestrian design in Jember Regency

Figure 1: Study’s methodological framework (illustration: authors).

(e.g., surface, signage, obstructions)?”, “How safe do you feel 
when using pavements in your area, especially during different 
times of the day?”, and “If pavements were to be redesigned 
for better inclusivity, what key features would be essential for 
your needs?” for gaining inclusive pedestrian design informa-
tion (Distefano & Leonardi, 2023). A total of fifty responses 
were collected from individuals that self-identified as regular 
users of pedestrian infrastructure in the region. The findings 
from this preliminary stage were used to guide the subsequent 
focus groups.

Following the questionnaire, participants were invited to par-
ticipate in a focus group. A total of sixty-seven individuals 
took part, comprising the original fifty respondents, along with 
additional representation from key stakeholder groups which 
included six participants from inclusive and special needs 
schools, nine affiliated with local disability associations, and 
two academic professionals. The focus groups were conduct-
ed three times throughout August 2024, each session lasting 
approximately five hours. Invitations were distributed evenly 
(twenty-two invitees in the first two sessions and twenty-one 
in the third session), with the two academic professionals 
participating consistently in all three sessions. Demographi-
cally, participants represented diverse profiles in terms of sex, 
occupation (e.g., students, teachers, informal workers), and 
functional abilities, including individuals with physical, visual, 
and cognitive impairments, and ranging in age from under 
seventeen to over fifty.
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The focus groups were designed to validate the patterns identi-
fied in the questionnaires and to allow for deeper exploration 
of participants’ lived experiences, emotional responses, and 
specific design suggestions (Aghaabbasi et al., 2019). Con-
ducted in a semi-structured format, the discussion encour-
aged participants to share practical feedback and co-develop 
design-oriented ideas tailored to Jember’s urban context. Each 
session was guided by five key open-ended prompts focusing 
on participants’ perceptions and daily challenges regarding the 
existing footpaths. To support diverse modes of expression, 
facilitators provided both spoken explanations and, where 
relevant, supplementary visual materials such as figures or 
sketches, which were always accompanied by detailed verbal 
descriptions to ensure accessibility for participants with visual 
impairments. When appropriate, participants were encouraged 
to describe or sketch design ideas verbally, enabling inclusive 

co-creation regardless of sensory ability. All discussions were 
recorded and subjected to thematic analysis to extract insights 
that directly informed the inclusive design framework pro-
posed in this study.

After the focus groups, the research team conducted visual 
site inspections at the pedestrian locations mentioned during 
the discussions, particularly in the Kaliwates District, a central 
urban area characterized by high pedestrian mobility. These 
follow-up observations served to confirm the physical existence 
of accessibility barriers such as obstructed pavements, broken 
paving, inadequate tactile indicators, and excessive slope gra-
dients as previously reported during the focus groups. The 
visits were exploratory and observational in nature and were 
not intended to produce structured or measurable datasets. 
Their purpose was to strengthen the contextual validity of 
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Figure 2: Sociodemographic and mobility characteristics of disability participants (n = 50; illustration: authors).
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participant accounts. Such qualitative field studies represent 
a standard approach in pedestrian infrastructure research to 
identify barriers and physical constraints (Atkin et al., 2015).

2.2	 Data analysis and literature review

The questionnaire data, consisting of both closed and 
open-ended responses, were tabulated using Microsoft Excel. 
Descriptive statistics were used to summarize participant de-
mographics (e.g., sex, age, type of disability) and frequencies 
of commonly mentioned pedestrian barriers and expectations. 
Figure 2 illustrates the socio-demographic and travel charac-
teristics of the respondents. Most of participants had visual 
impairments, followed by physical and hearing impairments 
(Figure 2a). Although the questionnaire was distributed 
openly across diverse disability communities, a notably high 
response rate was observed from individuals with visual im-
pairments. This may reflect stronger engagement from local 
blindness advocacy networks or a higher perceived relevance 
of pedestrian accessibility issues among this group. No specific 
targeting was applied during recruitment. Most participants 
were in the age group of 21–40 years (Figure 2b), indicating 
high engagement in work and social activities. Education-wise, 
many were high school graduates, with some attaining a bach-
elor’s degree or graduate degree (Figure 2c). A notable por-
tion worked as entrepreneurs, musicians, therapists, traders, 
and artisans (Figure 2d), suggesting a reliance on informal or 
self-directed employment structures. Regarding mobility, most 
participants travelled daily (Figure 2e), primarily for work or 
educational purposes (Figure 2f ), highlighting frequent pave-
ment use in their routines.

For open-ended questions, although the questionnaire did not 
provide predefined answer choices, all respondents gave brief 
written descriptions of the challenges they experienced or the 
features they desired in pedestrian infrastructure. This practice 

follows the principles of qualitative exploratory studies in ur-
ban disability planning, where open responses serve as a valu-
able entry point to understanding user perspectives (Shahraki, 
2021). A formal coding process was applied. The categories 
were developed inductively by reviewing and organizing par-
ticipant expressions during qualitative analysis of open-ended 
questionnaire responses, and they were subsequently presented 
and validated during the focus groups. In line with Stewart 
and Shamdasani (2015), this validation process enabled deeper 
insight into participants’ reasoning, emotions, and contextual 
experiences beyond surface-level descriptions. These responses 
were categorized into three broad themes: physical and struc-
tural barriers (e.g., broken paving, inaccessible crosswalks), 
emotional and psychosocial responses (e.g., anxiety, insecuri-
ty), and no constraints.

In parallel, a comparative literature review was conducted to 
reflect on best practices and international accessibility stand-
ards from countries including Singapore, the United King-
dom, Canada, the United States, and Australia. The selected 
countries were chosen due to the availability of open-access 
documents and their established international reputation in 
inclusive pedestrian infrastructure. Rather than conducting 
a metric-based comparison, the study identified commonly 
emphasized principles such as sufficient path width, the use 
of tactile cues, and safe crossings, which were then used as 
benchmarks to evaluate the situation in Jember. This litera-
ture-informed benchmarking approach is consistent with the 
framework proposed by S. Liu et al. (2022), who advocate for 
the use of open data and consistent indicators to support acces-
sibility assessment and urban policy development across cities.

2.3	 Design recommendations

The final stage of this study involved translating user insights 
from the focus groups into practical, inclusive pedestrian in-
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Figure 3: Self-reported pedestrian challenges among participants (illustration: authors).
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frastructure proposals. Conceptual sketches and design recom-
mendations were developed based on participant preferences 
and validated through a comparative review of global acces-
sibility guidelines (Atkin et al., 2015). This step bridges the 
lived experiences of people with disabilities in Jember, with 
established design principles to ensure the feasibility, safety, 
and sustainability of proposed interventions.

Design features prioritized in the focus groups were aligned 
with global best practices. This integrative design approach 
reflects advocated principles (Aghaabbasi et al., 2019) for 
achieving inclusive design by merging community inputs with 
globally recognized frameworks. This method is particularly 
relevant in contexts like Jember, where local accessibility stand-
ards are still evolving. By combining stakeholder perspectives 
with technical best practices, the resulting infrastructure pro-

a) Narrow, broken, and uneven pavements

b) Inaccessible crossing point near a major facility

c) Obstructed footpaths due to street-level activities

Figure 4: State of pedestrian infrastructure in selected locations as observed during site inspections (photo: authors).
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posals are not only regulation-compliant, but also grounded 
in the cultural and spatial realities of their users.

3	 Results

3.1	 Challenges in accessing footpaths

The accessibility challenges experienced by people with disabil-
ities in Jember Regency are primarily categorized into physical 
and structural barriers, emotional and psychosocial responses, 
and the absence of reported constraints. As shown in Figure 3, 
most participants identified physical and structural barriers as 
the most dominant issue, while a smaller group reported emo-
tional and psychosocial responses such as anxiety or insecuri-
ty when navigating public spaces. A minority of respondents 
reported no constraints, typically due to the use of private 
transportation or the unavailability of pavements along their 
common routes.

Among the physical and structural barriers, respondents em-
phasized narrow pavements, many less than one meter wide, 
as well as broken, uneven, or entirely absent footpaths. These 
issues were further validated through site inspections after the 
focus groups. For example, Figure 4a shows a pavement that is 
both narrow and poorly maintained, posing significant safety 
risks, particularly for individuals with mobility or visual im-
pairments. Another commonly reported concern was the lack 
of accessible design elements such as tactile paving, ramps, or 
properly marked crossings. In Figure 4b, a crossing near a hos-
pital lacks tactile indicators and accessible signage, making it 
especially challenging for visually impaired users. Such design 
deficiencies were consistently highlighted in the focus groups 
as key contributors to unsafe pedestrian environments.

Obstructions along pavements such as street vendors, parked 
vehicles, electricity poles, and informal stalls were also men-
tioned as significant challenges. These were documented in 
several locations, including those in Figure 4c, where pe-
destrians are forced to walk on the street due to pavement 
encroachment. Similar patterns have been observed in oth-
er urban contexts where informal usage of pedestrian spaces 
limits accessibility (Owusu-Ansah et al., 2019). These barriers 
not only restrict physical movement, but also compromise the 
safety and dignity of people with disabilities.

In terms of emotional and psychosocial responses, some par-
ticipants shared feelings of discomfort, fear, or a lack of confi-
dence when navigating poorly lit or crowded pedestrian areas. 
Others reported avoiding pavements altogether due to their 
reliance on assistance or the lack of pavements in their neigh-
bourhoods. A small number of participants reported no sig-
nificant barriers to their mobility. Most either travelled with a 
companion or used motorized transport, eliminating the need 
to rely on the pedestrian infrastructure. Their responses nev-
ertheless underscore the disparity in pavement availability and 
the need for inclusive infrastructure development that reaches 
all neighbourhoods.

3.2	 Features required for accessibility

The focus groups revealed the essential types of accessibility 
features required to improve pedestrian mobility for people 
with disabilities in Jember. While the responses were not col-
lected using a structured quantitative scale, thematic preferenc-
es were noted based on the frequency of participant mentions. 
These findings are presented in Table 1 and illustrate the most 
cited features across the different disability groups involved.

Table 1: Preferred accessibility features expressed during the focus groups.

Accessibility feature Number of mentions Description

Braille 16 Used for labelling pavements, crossings, or transit stops.

Audible 11 For safe crossings; critical for the visually impaired.

Tactile 12 Directional/hazard cues on walkways and intersections.

Braille + audible 8
Combines visual-tactile labelling with auditory cues to improve wayfin-
ding, particularly in complex or crowded environments.

Braille + tactile 4
Combines surface cues with written information to support users with 
both mobility and visual impairments.

Audible + tactile 2 Focused on walkways with directional sound and surface guidance.

Braille + audible + tactile 16 A multisensory solution preferred for comprehensive guidance.

Other (crossings, ramps, street 
furniture)

~ Generally mentioned by participants.

Source: authors.
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Braille facilities were frequently discussed as critical for ena-
bling independent travel among visually impaired individu-
als. Participants described the need for clear braille signage 
at crossings, pavements, and transit stops to support spatial 
orientation and wayfinding. The demand for such features 
strongly reflects the demographic composition of the focus 
groups, which included a large proportion of visually impaired 
users. Audible facilities were highlighted for their importance 
at crossings and busy intersections. Participants expressed that 
the absence of audio cues such as crossing alarms or spoken 
directions often caused disorientation and increased risk when 
navigating traffic. These features were especially valued by par-
ticipants with both visual and mobility impairments, as they 
provide non-visual confirmation of safe routes. Tactile pav-
ing was another frequently discussed feature, particularly for 
guiding movement along pavements and indicating changes in 
direction or hazards such as curbs and junctions. Many partici-
pants noted that tactile paths were either absent or inconsistent 
in Jember, contributing to the difficulty in independent naviga-
tion. Combinations of features, particularly braille paired with 
either audible or tactile cues, were also emphasized by partici-
pants as essential for ensuring redundancy and reliability. For 
example, a participant noted that when one cue fails due to 
noise or wear, the other can still serve its purpose, enhancing 
overall reliability and safety.

Even though some other needs related to accessibility were 
not specifically detailed by respondents, several other key ele-
ments were also mentioned, including pathways and walkways, 
crossings and intersections, ramps, steps, and street furniture 
(Dhingra, 2019; Lusk et al., 2020; Lawson et al., 2022).

3.3	 Reflections and design implications

Drawing from global accessibility standards, the design of 
pedestrian pathways must integrate both physical and sen-
sory features, such as tactile paving, adequate lighting, and 
high-contrast signage. For instance, tactile surfaces like blister 
paving at crossings and corduroy paving at hazard points help 
visually impaired individuals orient themselves and navigate 
safely (UK Department for Transport, 2021). Similarly, at-
grade crossings require not only tactile indicators, but also ap-
propriate lighting and visual cues to improve visibility (City of 
Sydney, 2019; City of Toronto, 2004). Signage designed with 
raised lettering, braille, and visual contrast further supports 
wayfinding for users with visual or cognitive impairments (In-
dian Roads Congress, 2012).

Beyond wayfinding tools, street furniture and landscape el-
ements must also be carefully considered. Bollards, benches, 
and drainage systems should be placed to support usability 
without obstructing movement. For instance, bollards should 

be highly visible, between 1,000 to 1,400 mm in height, and 
spaced 1,200 mm apart to ensure accessibility for assistive de-
vices (Irish Wheelchair Association, 2020). Rest areas should 
be provided every 25 to 50 meters to accommodate individuals 
with limited mobility. Meanwhile, plantings should be posi-
tioned to avoid hazards like low-hanging branches and root ob-
stacles, while also enhancing the sensory and spatial experience 
of footpaths (Building and Construction Authority, 2007).

A comparative review of international guidelines highlights 
several dimensional standards that are particularly relevant to 
inclusive footpath design, as shown in Table 2. Minimum path 
widths typically range from 1,200 mm to 3,000 mm, depend-
ing on the residential density (e.g., low-density vs. high-density 
neighbourhoods) and location type (e.g., residential vs. com-
mercial zones). Vertical clearance is generally set at a minimum 
of 2,200 mm, with some guidelines recommending up to 2,400 
mm for shared footpaths to ensure safe overhead movement 
(City of Toronto, 2004; City of Vancouver, 2008). The width 
of pedestrian crossings may not be always explicitly defined, 
but it must be sufficient to accommodate all users. Curb ramps 
should follow a maximum gradient of 1:12, with some stand-
ards preferring 1:14, and a minimum ramp width of 1,200 
mm. Handrails are typically recommended at 900–1,000 mm 
height for safety and support. Seating areas must include a 
clear space of up to 2,000 mm to allow wheelchair access, and 
bollard placements should balance protection and movement 
(Irish Wheelchair Association, 2020; Indian Roads Congress, 
2012).

Thus, inclusive pedestrian design is not a static technical task 
but a dynamic process of ongoing evaluation and adaptation. 
The reviewed guidelines consistently emphasize attention to 
detail, from eliminating physical obstructions to maintaining 
tactile paths, and advocate for iterative improvement. Such an 
approach ensures that urban infrastructure evolves with user 
needs, promoting environments that are not only compliant, 
but also equitable, functional, and dignified for all (City of 
Vancouver, 2008; Indian Roads Congress, 2012).

3.4	 Inclusive pedestrian infrastructure design

3.4.1	 Footpaths

Inclusive footpaths must prioritize accessibility and comfort 
for all users, particularly individuals with disabilities. In ac-
cordance with the expressed needs of persons with disabili-
ties in Jember, the use of braille, audible, and tactile facilities 
also requires integration on footpaths. Therefore, this design 
should also accommodate multisensory needs, which is espe-
cially crucial for visually impaired users. Tactile paving systems, 
including directional and warning blocks, guide pedestrians 
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along paths and alert them to hazards like stairs or curbs. More-
over, the area of each tactile block is 300 mm × 300 mm. These 
paths must be continuous and consistent for safe navigation 
(Atkin et al., 2015). In addition to tactile paving, directions 
can also be given using braille signage that can be strategically 
installed at entrances, bus stops, and crossings. It can empower 
visually impaired individuals to navigate independently (Yang 
& Saniie, 2017). Audible facilities further enhance accessibil-
ity. Pushbuttons integrated with speaker systems can convey 
safety messages and navigation details (Guth et al., 2019). This 
multisensory approach is very useful to be applied to footpaths. 
A good example is inclusive bus stops, which combine tactile 
paving in boarding zones, braille information boards display-
ing bus details, and audible alerts that notify both passengers 
and nearby drivers, creating a secure and efficient boarding 
experience.

Furthermore, based on global standards, to accommodate di-
verse needs, footpaths should have a minimum width of 1,500 

Table 2: Comparative dimensions of pedestrian accessibility features based on global guidelines.

Feature Key design guidelines

1* 2* 3* 4* 5* 6* 7*

Path width
Min.  
1,675 mm

1,500 mm for 
low density, 
1,800 mm for 
high density, 
min. 3,000 mm 
for commercial

Min.  
2,000 mm

1,500 mm 
(acceptable), 
2,000 mm  
(preferred)

Min.  
1,800 mm

1,200 mm for 
footpaths,  
1,800 mm for 
manoeuvring 
spaces

Min. 1,200 mm 
for shared path-
ways, min.  
2,000 mm for 
accessible paths

Height clearance Not specified Not specified
Min.  
2,200 mm

Min. 2,300 mm
Min.  
2,200 mm

Min. 2,200 mm
Min. 2,400 mm 
for shared  
pathways

Pedestrian crossing 
width

Min.  
3,000 mm

Not specified
Wide enough 
for all users

Not specified Not specified Not specified Not specified

Curb ramp  
gradient

Max. 1:12
Max. 8%,  
5%–7%  
preferred

1:20 to 1:12 Max. 1:12 Max. 1:12 Max. 1:12 Max. 1:14

Ramp width
1,015–1,100 
mm.

Not specified Not specified Not specified Not specified 1,200 mm min. Not specified

Handrail height

900 mm 
(handrails on 
ramps and 
stairs)

Not specified
900–1,000 
mm

900–1,000 mm 760–900 mm 800–900 mm Min. 900 mm

Seating space Not specified Not specified

2,000 mm 
wide clear 
space for 
seating

Seating inter-
vals no more 
than 50 m apart

Rest areas at 
regular inter-
vals, at least 
25 m apart

Not specified
Rest areas at 
regular intervals

Bollards Not specified

1,000 mm min. 
height,  
1,200 mm 
apart

1,000 mm 
min. height, 
1,200 mm 
apart

1,000 mm min. 
height

1,000 mm 
min. height

Not specified
1,400 mm min. 
height, 1,200 mm 
apart

*Note: 1) City of Toronto (2004); 2) City of Vancouver (2008); 3) Irish Wheelchair Association (2020); 4) UK Department for Transport (2021); 5) 
Indian Roads Congress (2012); 6) Building and Construction Authority (2007); 7) City of Sydney (2019).

mm, sufficient for a wheelchair user and a walker to pass each 
other, with a recommended width of 1,800 mm to allow two 
wheelchair users to navigate side by side. Where there is an 
obstacle on the footpath (e.g., street lamps or sign posts), the 
absolute minimum width should be 1,000 mm, complemented 
by passing places 1,800 mm × 2,500 mm in size located at 
30 m intervals. Objects such as chairs, stairs, lifts, and even 
bus stops should not be placed directly on the footpaths, but 
in other zones, as shown in Figure 5. In high-density areas, 
wider footpaths are necessary to manage pedestrian flow and 
minimize congestion ( Jin et al., 2019). Footpaths should also 
have a vertical clearance of at least 2200 mm to avoid overhead 
obstructions. The walking surfaces should be firm, even, and 
slip-resistant in both wet and dry conditions. Recommended 
materials include porous concrete, compacted gravel, mastic 
asphalt, stone pavers, and reinforced lawn, all of which en-
hance durability, safety, and stormwater management (Moretti 
et al., 2019). Drainage elements, such as gully covers, should be 
carefully positioned to prevent tripping hazards, ensuring gaps 
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1. Directional block

2. Warning block

3. Braille sign

4. Audio pushbutton

5. Speaker

6. Width if there is an obstacle

7. Ideal width

Figure 5: Inclusive bus stop design (source: City of Vancouver, 2008; UK Department for Transport, 2021; City of Sydney, 2019).

no wider than 13 mm. Temporary street works must include 
clear, accessible footpaths and barriers with tactile and visual 
markings to guarantee safe navigation for all pedestrians (M. 
Liu et al., 2022).

3.4.2	 Crossings and intersections

Crossings and intersections are vital for pedestrian mobility 
and must prioritize accessibility, particularly for individuals 
with disabilities. To ensure inclusivity, crossings should have 
a minimum width of 3,000 mm, allowing safe passage for 
wheelchair users, individuals with mobility aids, and other 
pedestrians. High-contrast markings or painted white lines 
enhance visibility, while raised or embossed zebra crossings 
provide tactile feedback for visually impaired users (Lauria, 
2017). Tactile paving, including blister paving at crossing entry 
and exit points, guides visually impaired pedestrians and warns 
of potential hazards.

Based on global standards, curb ramps play a critical role in 
ensuring smooth transitions between footpaths and pedestrian 
crossings. These ramps should have a preferred gradient of 1:20 
and a minimum width of 1,500 mm, with tactile paving at the 
top and bottom and non-slip surfaces to enhance safety. Ramps 
on refuge islands must adhere to the same standards, ensuring 
seamless navigation for all users. On roads with heavy traffic, 
crossings should feature refuge or walkthrough islands, offering 
a safe waiting zone for pedestrians. These islands should have 
a minimum width of 1,200 mm (2,000 mm preferred) and 
include curb ramps or level areas to accommodate wheelchairs 
and prams.

Signalized intersections must incorporate multisensory fea-
tures, such as accessible pedestrian signals (APS) and tactile 
paving (Guth et al., 2019). APS provide clear, sound-based 
instructions like “Walk now” or “Wait,” or “Silahkan Jalan” 
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or “Mohon Tunggu” in Indonesian, with adjustable volume to 
suit ambient noise levels. Braille signage at crossings is equally 
important, providing essential navigation and safety informa-
tion, such as crossing details and information on nearby land-
marks to complement APS.

In areas where stairs are unavoidable, these should include con-
sistent risers and treads, colour-contrasting nosing, and tactile 
warning surfaces at both ends (Pinheiro & da Silva, 2016). 
Handrails should be continuous on both sides, positioned at 
a height of 900–1,000 mm, with an additional handrail at 600 
mm for added support. As an alternative to stairs, lifts should 

be provided, designed with internal dimensions of at least 
1,200 mm × 1,400 mm to accommodate wheelchairs (Tatano 
& Revellini, 2023; Chocoteco et al., 2017; Kuligowski et al., 
2015). These lifts must include braille buttons and accessible 
controls to cater to users with visual or physical impairments, 
as shown in Figure 5.

3.4.3	 Landscape design and amenities

The landscape design of footpaths should seamlessly integrate 
elements that enhance functionality, safety, and inclusivity, cre-
ating an environment that serves all users, particularly individ-

1. Pedestrian crossing width

2. Refuge island

3. Audio pushbutton

4. Speaker

5. Braille sign

A. Lift

B. Ramp

Tactile and braille 
lift sign

Max. 1,200 mm

Min. 900 mm
800–900 mm

1,400 mm1,200 mm

Kerb depression Ramp transition
900 mm

600 mm wide strip of 
warning block

300 mm wide 
guiding block

Max. 150 mm 
kerb height

Max. flared kerb 
ramp gradient: 1:10

2,000 mm

1,500 mm

1,200 mm

1,000 mm

Figure 6: Inclusive crossing and intersection design with a lift (A) and ramps (B) (source: City of Toronto, 2004; Indian Roads Congress, 2012; 
Building and Construction Authority, 2007).
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1. Seating

2. Lamp

3. Bollard

4. Directional block

5. Warning block

6. Braille sign

7. Audio pushbutton

8. Speaker

9. Planting zone

10. Cycle path

uals with disabilities. Essential features, such as street furniture, 
planting zones, and cycle paths must be thoughtfully designed 
and harmonized to ensure accessibility while maintaining a 
visually cohesive and user-friendly space.

Street furniture, including seating, lighting, bollards, and sig-
nage, plays a pivotal role in enhancing comfort and safety. 
Seating should be positioned at regular intervals of 25–50 
meters to provide rest points, particularly for individuals with 
mobility impairments (Bokolo, 2023). Seats must be placed 
at a height of 450 to 520 mm, backrests must be at least 455 
mm high, and there must be surrounding spaces that allow for 
wheelchair access with a minimum clearance of 2,000 mm. 

Consistent and well-designed lighting ensures visibility, with 
a minimum intensity of 100 lux along pathways and 200 lux 
at critical points such as intersections, ramps, and seating areas 
(Rahm & Johansson, 2021), as shown in Figure 7.

To enhance pedestrian safety, bollards should be installed to 
restrict vehicular access while maintaining a clear walkway of 
at least 1,200 mm. These bollards, standing at 1,000–1,400 
mm and spaced 1,200 mm apart, must be designed with high 
visibility and luminance contrast (Nakamura & Yoshioka, 
2022). Tactile paving is an essential feature of inclusive pe-
destrian footpaths. However, to enhance its functionality, it 
can be complemented with strategically placed signage that 

Figure 7: Inclusive landscape design and amenities concept (source: UK Department for Transport, 2021; Indian Roads Congress, 2012; City 
of Sydney, 2019).
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offers additional guidance and information. Signage should 
be mounted at accessible heights of 1,370–1,525 mm and de-
signed with raised characters, high-contrast colours, braille, 
and even audible features to ensure accessibility for individuals 
with visual and other impairments (Lee, 2019).

Planting zones serve as functional and aesthetic buffers be-
tween footpaths, cycle paths, and roadways. Vegetation must 
be carefully selected and positioned to prevent hazards, such 
as low-hanging branches or protruding roots, which could en-
danger visually impaired users (Lusk et al., 2020). Moreover, 
cycling zones should complement the pedestrian environment 
by providing safe, dedicated paths for cyclists. These must be 
clearly separated from footpaths through barriers such as bol-
lards or planting zones and should have a minimum width of 
1,500 mm for one-way paths (Lawson et al., 2022).

4	 Discussion

4.1	 Glocalizing accessibility standards

The concept of glocalization in urban design stresses the need 
to blend universal accessibility standards with context-specific 
adaptations. This is particularly critical in environments such 
as Jember Regency, where infrastructural realities and anthro-
pometric data differ significantly from those in high-income 
countries. For instance, global guidelines typically assume a 
minimum vertical clearance of 2,200 mm, but this figure is 
based on western anthropometric averages. The average male 
height in Indonesia is 166 cm, compared to 178–179 cm in 
countries such as Canada, Ireland, and the United Kingdom 
(World Ranking, 2022). Given this disparity, localized ad-
justments to spatial dimensions such as vertical clearances or 
furniture placements can improve usability without compro-
mising inclusivity.

Likewise, the dimensions of mobility aids used in Indonesia 
differ from those specified in ISO 7176-5. Locally available 
wheelchairs are typically about 650 mm wide and 1,060 mm 
long (Yudiantyo et al., 2023), whereas international models 
often exceed 700 mm in width and 1,300 mm in length (Sar-
iadji et al., 2024). These variations suggest that while interna-
tional guidelines recommend a minimum footpath width of 
1,500 mm, slightly smaller configurations may be sufficient in 
Indonesia. Tailoring these features to local norms ensures that 
infrastructure remains functional, cost-effective, and culturally 
responsive.

4.2	 Participatory priorities in design

Findings from the questionnaires and focus groups confirm 
the high daily mobility of people with disabilities in Jember, 
most of whom travel for work, education, and services. This 
underscores the need to prioritize infrastructure improvements 
in frequently accessed locations such as schools, markets, 
government offices, and healthcare facilities. Because several 
participants identified themselves as teachers, students, en-
trepreneurs, and civil servants, inclusive access to these nodes 
becomes essential for equitable participation in public life. The 
results align with Niitamo (2024), who emphasizes the value of 
integrating user experience into planning processes not only as 
a technical input, but also as a democratic practice in inclusive 
urban governance.

Design features such as tactile paving, braille signage, and au-
dible cues identified as user priorities must be deployed in a 
contextually meaningful way. For example, the responses ob-
tained in the focus groups indicated that many participants 
preferred combinations of features to accommodate diverse 
sensory needs and environmental constraints. These findings 
validate the importance of integrating universal design prin-
ciples into locally adapted practices that reflect actual use pat-
terns, spatial habits, and daily routines.

4.3	 The role of local policy and enforcement

Beyond design features, the effectiveness of pedestrian infra-
structure also depends on policy implementation and regulato-
ry enforcement. The focus groups highlighted recurrent issues 
such as illegal parking and the encroachment of pavements 
by street vendors. These barriers severely disrupt mobility for 
individuals with disabilities and elderly pedestrians, especial-
ly in densely populated zones. To address these challenges, 
local authorities must enact and enforce regulations that de-
fine acceptable use of pedestrian zones. In Indonesia, Article 
101 of Law No. 8 of 2016 (State Gazette of the Republic 
of Indonesia, no. 69/2016) specifies that pedestrian facilities 
accessible to persons with disabilities, including pavements 
and crossings, are essential components of inclusive transport 
infrastructure. Mukherjee & Saha (2022) also argue that sus-
tainability in accessibility planning is not solely about design 
but requires continued oversight, policy responsiveness, and 
community engagement to ensure that infrastructure remains 
inclusive over time. Consistent with the findings of Lawson 
et al. (2022), unregulated use of pavements compromises pe-
destrian safety and negates the intended benefits of physical 
infrastructure improvements.
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Furthermore, according to Article 11, Paragraph 4b of Indone-
sian Law No. 2 of 2022 Concerning the Second Amendment 
to Law No. 38 of 2004 on Roads (State Gazette of the Republic 
of Indonesia, no. 17/2022), lanes designated for two-wheeled 
motor vehicles, pedestrians, cyclists, and/or persons with dis-
abilities are considered part of the road utility space. In this 
regard, road authorities are obligated to ensure that pedestrian 
facilities integrate the elements of inclusivity for vulnerable 
groups, including persons with disabilities, the elderly, chil-
dren, and pregnant women. Thus, measures such as fines for 
parking violations, zoning restrictions for street vendors, and 
awareness campaigns for shared space etiquette are critical to 
ensuring long-term compliance (Savolainen et al., 2011; Getu 
et al., 2023; Muley et al., 2025).

5	 Conclusion

This study contributes to the growing discourse on inclusive 
urban design by exploring how global accessibility standards 
can be adapted to the local context of Jember Regency, In-
donesia. Through an exploratory qualitative approach inte-
grating structured questionnaires, focus groups, and literature 
benchmarking, the study reveals critical gaps in the pedestrian 
infrastructure that disproportionately affect people with disa-
bilities. The findings underscore the importance of multisenso-
ry design features, including braille signage, audible cues, and 
tactile paving, and reinforce the need for appropriate spatial 
dimensions and regulatory enforcement to ensure safe and in-
dependent pedestrian mobility. Beyond technical compliance, 
accessibility is reframed here as a matter of social justice and 
spatial inclusion requiring participatory planning and cultur-
ally grounded adaptations of international principles. This glo-
calized design approach contributes to the broader discourse 
on inclusive urbanism, especially in low- and middle-income 
contexts.

Nevertheless, the study has several limitations. Participants 
with visual impairments were overrepresented, which may 
have influenced the strong emphasis on multisensory acces-
sibility features. This was not due to recruitment bias but 
likely reflects varying levels of engagement across disability 
communities. Future research is encouraged to apply strati-
fied or targeted sampling strategies to ensure more balanced 
representation. Secondly, while the use of descriptive statistics 
provides valuable insights, it does not fully capture the com-
plexity of intersectional mobility experiences. Future studies 
should consider employing longitudinal and participatory ac-
tion research approaches to evaluate the long-term usability 
and social acceptance of proposed features, as well as to itera-
tively refine inclusive design strategies. By bridging empirical 
evidence with international frameworks and local lived experi-

ences, this study not only informs municipal action in Jember 
but also advances theoretical dialogue on inclusive urbanism, 
especially in underrepresented regions.
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