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Abstract

Urban public spaces contribute to sustainable urban development by supporting social
interaction, cultural identity, pedestrian experience, environmental comfort and commer-
cial vitality. However, limited comparative evidence explains how user satisfaction differs
between public spaces shaped by contrasting spatial identities. This study compares
Melaka Jonker Street (M]S), a heritage-oriented commercial public space, and Bukit Bin-
tang Kuala Lumpur (BBKL), a contemporary commercial public space, to examine how
selected urban space attributes shape user satisfaction and sustainability interpretation. A
quantitative comparative survey involving 542 respondents was analysed using descriptive
statistics, Cronbach’s alpha, the Mann-Whitney U test, the Relative Importance Index
(RII), comparative gap analysis, the User Satisfaction Balance Score (USBS) and exploratory
factor analysis (EFA). The findings show that, within the shared attributes examined, MJS
recorded stronger satisfaction patterns than BBKL, with the largest satisfaction gaps ob-
served in accessibility, light sculpture, waterscape lighting and green elements. Satisfaction
in MJS was mainly shaped by heritage identity, historical buildings, street art walls, water
elements and accessibility, reflecting a cultural-environmental sustainability pattern. In
contrast, satisfaction in BBKL was more closely associated with activity intensity, media
architecture and contemporary visual experience, reflecting a socio-economic-commercial
sustainability pattern. These results provide context-specific evidence that sustainable
public space performance is shaped by the relationship between urban space attributes,
spatial identity and everyday user experience. The findings contribute to urban design and
public space research by integrating user satisfaction with sustainability interpretation and
by providing context-sensitive planning and design implications for heritage-oriented and
contemporary commercial public spaces in Malaysia.

Keywords: user satisfaction; sustainable public space performance; urban space attributes;
cultural sustainability; commercial vitality; urban design
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1. Introduction

Urban public spaces are fundamental components of sustainable cities because they
support social interaction, pedestrian movement, recreation, cultural expression, economic
activity and everyday urban life. Public spaces also contribute to urban liveability by
providing opportunities for social encounter, leisure and place experience within the built
environment. Public spaces have also been widely understood as urban settings that
support everyday interaction, accessibility and collective urban life [1,2]. In recent years,
sustainable urban development has expanded beyond physical infrastructure and environ-
mental performance to include social well-being, cultural identity, inclusiveness and user
experience. This is consistent with Huang et al. [3], who highlighted that sustainable urban
landscape quality can be assessed through users’ perceptions of public space attributes and
their contribution to overall place experience. The quality of public spaces is, therefore,
closely related to user satisfaction, as accessibility, activities, comfort, visual character and
environmental qualities influence how users perceive and use urban environments [3]. In
this study, user satisfaction is positioned not only as a perceptual outcome but also as an
indicator of how well public spaces support sustainable urban life. Recent studies further
emphasise that public space quality, user perception and social sustainability are closely
connected to liveability, comfort, identity and overall public space experience [3-5]. User
satisfaction is also relevant to broader well-being discussions, as well-being is increas-
ingly understood as multidimensional rather than limited to happiness or life satisfaction
alone [6].

The relationship between public space satisfaction and sustainability can be under-
stood through several dimensions [4,7]. This aligns with the well-being literature, which
distinguishes between hedonic and eudaimonic dimensions of human experience [6,8].
Subjective well-being is also linked to broader quality of life concerns, including health,
ageing and everyday public space experience [5,9]. In heritage public spaces, satisfaction
may reflect cultural sustainability through identity continuity, heritage appreciation and
attachment to historic urban form [10]. It may also support social sustainability by encour-
aging inclusive pedestrian experiences, social encounter, and community resilience [7].
In contemporary commercial public spaces, satisfaction is closely related to economic
sustainability because active, attractive and accessible public spaces can support retail
activity, tourism, night-time economy and commercial vitality [11,12]. Environmental and
liveability dimensions are also relevant, as green elements, water features, shade, lighting
and walkable conditions contribute to comfort and everyday urban quality [13,14].

More specifically, user satisfaction in heritage-oriented public spaces can be inter-
preted as an indicator of cultural sustainability when users positively evaluate historical
buildings, cultural ambience, street art and pedestrian-scale heritage character [10]. Such
satisfaction reflects the ability of heritage spaces to sustain cultural identity, maintain iden-
tity continuity, strengthen place attachment and support appreciation of historic urban
form [10,15,16]. Satisfaction with accessibility, walkability and public life also contributes to
social sustainability because inclusive and comfortable public spaces encourage everyday
use, social encounters and a liveable urban experience [7,14,17].

In contemporary commercial spaces, satisfaction with activity diversity, media archi-
tecture, entertainment functions and nighttime visual experience is linked to economic
sustainability because these attributes support commercial vitality, tourism activity, retail
engagement and nighttime urban experience [5,11,12]. Environmental comfort attributes,
including greenery and water elements, further support liveability by improving comfort,
ambience and place attractiveness [13,18]. Therefore, this study positions user satisfaction
as a context-sensitive indicator that connects urban space attributes with cultural, social,
economic and environmental sustainability outcomes [4,7].
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1.1. Issues in the Malaysian Context

Many Malaysian cities contain historic commercial streets that serve not only as cul-
tural and tourism destinations but also as important everyday public spaces while simulta-
neously facing increasing commercialisation and rising visitor demand. Heritage-oriented
areas such as Melaka’s Jonker Street are widely appreciated for their historical buildings,
cultural ambience, street art, pedestrian activity and distinctive local commercial character.
However, these areas increasingly face challenges associated with tourism pressure, facade
alterations, signage control, overcrowding and the gradual erosion of local identity and
heritage character. In Malaysia, rapid urbanisation has intensified the challenge of bal-
ancing heritage preservation with contemporary urban development [19]. Historic urban
quarters are increasingly exposed to tourism pressure, commercialisation and physical
transformation, which may gradually weaken cultural identity and spatial character [10,19].
At the same time, modern commercial districts often prioritise consumption, entertainment
and visual attraction, sometimes at the expense of environmental comfort, inclusiveness
and place attachment [5,12].

This contrast raises important planning and design questions regarding how users
evaluate public spaces shaped by different urban identities [4]. This issue is particularly
important because Malaysian cities contain both heritage commercial streets and highly
commercialised contemporary districts. In Kuala Lumpur, previous research has shown
that street use and liveability are closely associated with pedestrian activity, accessibility
and the quality of the street environment [12]. These spaces may serve similar public
functions, such as walking, socialising, shopping and leisure, but they provide different
spatial experiences [4,11]. Understanding how users evaluate specific urban space attributes
can, therefore, help planners and urban designers develop context-sensitive strategies that
strengthen liveability, cultural continuity, environmental comfort and commercial vitality.

1.2. Literature Review

Studies on public space have consistently highlighted the importance of physical,
social and aesthetic attributes in shaping user experience [4,5]. Attributes such as acces-
sibility, activity diversity, greenery, lighting and visual character contribute to the quality
and usability of public spaces [4,20,21]. Previous Malaysian public space studies have
highlighted the importance of distance, safety, layout design and pedestrian-oriented spa-
tial intervention in shaping public space usability and user experience [22,23]. In heritage
settings, historical character, cultural symbolism and place identity can strengthen users’
sense of attachment and appreciation, while public space itself remains central to social
encounter and urban meaning [2,15,16].

In contemporary commercial spaces, user attraction is often shaped by activity concen-
tration, entertainment functions, visual stimulation and media architecture [4,12]. However,
the research gap lies in the limited comparative evidence on how different sustainability-
related dimensions shape user satisfaction across contrasting public space types, par-
ticularly between heritage-oriented and contemporary commercial urban settings [4,5].
Recent systematic reviews also show that user perspective, user diversity, perception-based
assessment and data acquisition remain important gaps in urban public space research [4].

The existing studies often assess public space quality in general terms, with less
attention to how environmental comfort, cultural heritage, commercial vitality and activity
intensity may operate differently in heritage-oriented and contemporary commercial public
spaces [5,10,12,13]. This study addresses this gap by comparing attribute-based satisfaction
between MJS and BBKL and by interpreting the results through a satisfaction-sustainability
lens. Built environment qualities are also associated with social well-being, as urban form
can shape social interaction, public life and personal experience [17].
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URBAN SPACE ATTRIBUTES

1.3. Theoretical Framework

Drawing on public life perspectives that emphasise how people perceive, use and
experience urban spaces [11,24], public space quality in this study is understood through
selected urban space attributes: accessibility, activities, street art walls, light sculptures, art
sculptures, media architecture, historical buildings, waterscape lighting, green elements
and water elements. These perspectives are relevant because user satisfaction is shaped not
only by the presence of physical attributes but also by how users move through, interact
with and emotionally respond to the surrounding urban environment [5,11,24]. This is
consistent with urban design perspectives that connect city form, public experience and
everyday well-being [17,25].

In this framework, satisfaction is treated as a holistic user evaluation of how well urban
space attributes support public life and sustainable urban experience. For MJS, satisfaction
is expected to relate strongly to cultural sustainability through historical buildings, street
art walls, pedestrian-scale heritage character and environmental elements. For BBKL,
satisfaction is expected to relate more strongly to economic sustainability through activity
intensity, media architecture, retail vibrancy and night-time commercial image. Across
both sites, accessibility and environmental elements are interpreted as attributes that
support social inclusion, liveability and environmental comfort, while lighting-related
features are interpreted as part of visual identity and night-time ambience. Based on this
theoretical positioning, Figure 1 illustrates the integrated analytical framework used in
this study. The framework links four urban space attribute domains with user satisfaction
as a perceptual evaluation, followed by sustainability dimensions and context-sensitive
planning and design implications for heritage-oriented and contemporary commercial
public spaces. Table 1 summarises the analytical framework linking urban space attributes,
user satisfaction and sustainability dimensions.

INTEGRATED ANALYTICAL FRAMEWORK

Linking Urban Space Attributes, User Satisfaction and Sustainability Dimensions

(MJS: Heritage-Oriented Setting vs. BBKL: Contemporary Commercial Setting)

2. USER SATISFACTION 4. CONTEXT-SENSITIVE

(Attribute Domains / Independent Constructs)

A. FUNCTIONAL ACCESSIBILITY
« Accessibility
¢ Pedestrian movement

« Ease of access

B. ACTIVITY AND
PUBLIC LIFE
« Commercial activities

* Cultural activities

« Entertainment / night-time
activities

* Social / leisure activities

C. CULTURAL AND
VISUAL IDENTITY
| Historical buildings

* Street art walls

* Art sculpture

* Media architecture
« Light sculpture

+ Waterscape lighting

D. ENVIRONMENTAL COMFORT
* Green elements
* Water elements

Derived from: Gehl (2010, 2071); Whyte (1980)
and other supporting studies.

(Perceptual Evaluation)

*****

.“

‘ OVERALL SATISFACTION

with Urban Space Attributes

Measured through:
= Relative Importance Index (RIl}
«+ Attribute Satisfaction Scores

« Mann-Whitney U Test
(between MJS and BBKL)

» Comparative Gap Analysis
* User Satisfaction Balance Score (USBS)

- Exploratory Factor Analysis (EFA)
(overall satisfaction structure)

+®+

5, ANALYTICAL PROCEDURE / METHODOLOGICAL CONTRIBUTION

:

@, CULTURAL SUSTAINABILITY

ﬁ Supports heritage continuity,
place identity, cultural vitality
and visual character.

A SOCIAL SUSTAINABILITY

[
fl \ ' Supports inclusion, social »
\*j

- interaction, liveability and

everyday public life.

ENVIRONMENTAL / LIVEABILITY
SUSTAINABILITY
Supports comfort, sensory quality,

biophilic experience, cooling effect
and environmental performance.

ECONOMIC SUSTAINABILITY
Supports vibrancy, retail activity,
investment attractiveness and

economic vitality.

® > @

i — =

PLANNING & DESIGN IMPLICATIONS
(Outcome / Contribution)

Evidence-based strategies tailored

to each context:

+ Preserve heritage character

+ Enhance cultural experience

+ Improve comfort & walkability

» Strengthen social interaction |

MJS (Heritage-Oriented Setting) ‘

BBKL (Contemporary |

Commercial Setting)
« Enhance greenery & shade
+ Improve pedestrian comfort

* Support commercial vitality
+ Strengthen night-time safety |

‘Goal: Balance commercial vitality with
environmental comfort, accessibility
and social sustainability.

Note

Detailed supporting literature for
each attribute domain and sustainability

Attribute-based Mann-Whitney U Comparative User Satisfaction Exploratory Factor Distinguish shared attributes, dimension s provided in Table 1.
survey &RIl (group comparison) Gap Analysis Balance Score Analysis (EFA) site-specific priorities & overall )
(UsBS) satisfaction structure
LEGEND
MJS: Main Junction Streets (heritage-oriented setting) L) ] L) ] .

This integrated framework connects physical and experiential qualities of urban spaces
with sustainability outcomes, providing a stronger basis for context-sensitive planning
and design in contrasting commercial public spaces.

Attribute  Percaptusl Sus
Domains  Evaluation  Di

ty  Planning  Methods/

BBKL: Bukit Bintang Kuala Lumpur (contemporary commercial setting) e implications  Procedurss

Figure 1. Integrated analytical framework linking urban space attributes, user satisfaction, sustain-
ability dimensions and context-sensitive planning implications. Source: Authors’ elaboration based
on Gehl (2011) [11] and Whyte (1980) [24].
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Table 1. Analytical framework linking urban space attributes, user satisfaction and sustainability

dimensions.
UrPan S;.)ace Main Attributes in This Sustalnabl!lty Expected Relevance Key .Supportmg
Dimension Study Interpretation Literature
Functional Accessibility, pedestrian Social sustainability Suppprts inclusive access,
s movement, ease of . . walking and everyday [4,12,14,26]

accessibility and liveability .

access public use

Commercial cultural Supports social interaction,
Activity and public ) § ’ Social and economic  vibrancy, retail activity and
lif entertainment and tainabilit ohi-ti b [5,7,11,12]
e social/leisure activities sustatnabritty fught-ime urban

experience

Historical buildings, street

art walls, art sculptures, Cultural Supports heritage
Cultural and visual media A continuity, contemporary
. . . . sustainability and . . [10,15,16,27]
identity architecture, light lace identit image, visual character and

sculpture, waterscape P y night-time ambience

lighting
Environmental Green elements. water Environmental / Supports comfort, sensory
comfort clements ! Liveability quality, cooling effect and [5,13,18]

sustainability place attractiveness

1.4. Study Focus and Objectives

This study focuses on two contrasting public space settings in Malaysia: MJS, which
represents a heritage-oriented commercial public space, and BBKL, which represents a
contemporary commercial public space. These two sites were selected using a contrasting
case logic rather than a matched-case logic. The purpose is not to claim that one public
space typology is universally superior but to examine how different spatial identities
produce different patterns of attribute-based satisfaction and sustainability-related public
space performance.

The objectives of this study are: (1) to identify and rank the urban space attributes
most strongly associated with user satisfaction in MJS and BBKL; (2) to compare levels
of satisfaction for shared attributes using appropriate non-parametric statistical analysis;
(3) to interpret site-specific attributes as indicators of heritage-oriented and contemporary
commercial public space identity; and (4) to translate the findings into context-sensitive
planning and design recommendations for sustainable public space improvement.

2. Methodology
2.1. Research Approach

This study adopted a quantitative comparative research approach, supported by site
inventory and observational documentation, to examine user satisfaction with selected ur-
ban space attributes in two contrasting public space settings in Malaysia. The quantitative
approach was appropriate because it enabled the systematic measurement of satisfaction
and comparison across attributes and locations. A site inventory was conducted to identify
and verify the presence of relevant urban space attributes, such as accessibility, activities,
street art walls, light sculptures, art sculptures, media architecture, historical buildings,
waterscape lighting, green elements and water elements. The comparative design was then
used to identify differences in satisfaction patterns between a heritage-oriented commercial
public space and a contemporary commercial public space. The study adopted a perception-
based evaluation framework in which user satisfaction was interpreted as an indicator of
how urban space attributes support broader sustainability dimensions, including cultural
sustainability, social sustainability, environmental quality and economic vitality. In this
context, the research does not assume that user satisfaction alone fully determines sustain-
able public space performance. Rather, satisfaction is treated as a subjective experiential

https://doi.org/10.3390/su18136523


https://doi.org/10.3390/su18136523

Sustainability 2026, 18, 6523

6 of 29

indicator that reflects how users perceive and experience the quality, comfort, identity and
functionality of urban public spaces.

2.2. Study Areas and Case Selection [ustification

This study focused on two contrasting urban public space settings in Malaysia: Melaka
Jonker Street (MJS) and Bukit Bintang Kuala Lumpur (BBKL). The two study areas were
selected using a contrasting case comparison approach because they represent different spa-
tial identities, urban functions, activity compositions and public space experiences within
the Malaysian urban context. MJS was selected as a heritage-oriented public space char-
acterised by historic buildings, cultural identity, tourism activities, pedestrian movement
and local commercial activities. BBKL was selected as a contemporary commercial district
characterised by retail concentration, entertainment functions, nightlife, transit connectivity
and visually dynamic urban features. The two sites differ in urban function, spatial scale,
cultural identity and commercial intensity. This difference is intentional because the study
applies a contrasting case comparison to examine how different spatial identities shape user
satisfaction. Location maps, site photographs and a comparative spatial attributes table
were added to strengthen the spatial evidence and clarify the contrasting urban character
of MJS and BBKL. Figures 2 and 3 show the location maps of Melaka Jonker Street and
Bukit Bintang Kuala Lumpur, respectively.

B :: Study Area

e
PR  A

Figure 2. Location map of Melaka Jonker Street.

To strengthen the case selection justification, this study also draws on prior structured
observation of Malaysian urban spaces conducted by Hamzah et al. [28]. The earlier obser-
vation identified differences in urban space attributes between Jonker Street Melaka and
Bukit Bintang Kuala Lumpur, particularly in terms of accessibility, activity composition,
street art wall, media architecture, light sculpture, art sculpture, historical character, water-
scape lighting, green elements and water elements. These prior spatial observations support

https://doi.org/10.3390/su18136523
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the present study’s contrasting case logic and provide an objective basis for interpreting
differences in user satisfaction.

1\ AT SRR

Figure 3. Location map of Bukit Bintang Kuala Lumpur.

The typical street-view images and spatial attribute comparison in Table 2 illustrate
the contrasting spatial character of the two case studies. MJS is visually defined by heritage
streetscape elements, historical buildings, street art, pedestrian-oriented activity and cul-
tural ambience. In contrast, BBKL is characterised by contemporary commercial frontage,
media architecture, lighting, intensive pedestrian movement and a more visually dynamic
urban environment. These visual differences support the contrasting case logic used in
this study.

Table 2. Comparative urban character, spatial attributes and typical street views of Melaka Jonker
Street and Bukit Bintang Kuala Lumpur.

Spatial Attribute Melaka Jonker Street Bukit Bintang Kuala Lumpur

The site represents a contemporary commercial district
characterised by strong retail activity, entertainment
functions and a strong urban image.

The site represents a heritage-oriented commercial street

Urban character with a strong cultural and historical identity.

Accessibility

High walkability that supports pedestrian-oriented public

E High walkability supported by an intense commercial
space experiences.

setting and transit-oriented urban environment.
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Table 2. Cont.

Spatial Attribute

Melaka Jonker Street Bukit Bintang Kuala Lumpur

Activity composition

Visual identity

(Street Art Wall)

Media architecture

Light Sculpture

Art Sculpture

Walking, cycling, photography, rickshaw rides, river
cruises and street sales booths.

Key visual and cultural attributes include historical Key visual and commercial attributes include media
buildings, street art, cultural facades and heritage architecture, commercial frontages, modern buildings and
streetscape character. visually stimulating urban elements.

Not a dominant attribute in this setting.

Present as a contemporary visual feature within the
commercial setting.

Light sculpture elements are present as visual and
experiential features.

ul ;
-

Art sculpture elements are present as visual and

cultural features Art sculpture elements are present as visual features.
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Table 2. Cont.

Spatial Attribute

Melaka Jonker Street Bukit Bintang Kuala Lumpur

Historical character

Waterscape Lighting

Green elements

Water elements

Strong historical and aesthetic character of

Perceived as a lighting-related ambience linked to water

heritage buildings.

Present as a perceived lighting-related ambience in the

and streefscape features. contemporary commercial setting

Green elements are moderately present in the study area.

N/A
No river or natural water elements.

Present and contributes to environmental and

visual quality.

Source: Authors’ fieldwork; spatial attribute interpretation adapted from Hamzah et al. [28]. Waterscape lighting
was not separately measured in the earlier study and is, therefore, interpreted in the present study through current
survey data and related water and lighting attributes. Note: N/A indicates that the attribute was not applicable
or was not identified as a relevant spatial feature in the respective study area. For BBKL, no river or natural water
element was identified within the study area.

2.3. Data Collection and Fieldwork Context

Primary data were collected through a structured questionnaire survey administered to
public space users in both study areas. The questionnaire captured respondents’ satisfaction
with selected urban space attributes observed in the two locations. The attributes examined
included accessibility, activities, street art walls, light sculpture, art sculpture, media
architecture, historical buildings, waterscape lighting, green elements and water elements.
The survey was conducted in October 2023 over four weekend fieldwork days, when
both study areas typically experienced higher public activity. Data were collected across
morning, afternoon, evening and night periods to capture variations in public space use
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throughout the day. Weather conditions during the fieldwork were generally favourable.
The survey was conducted under normal public space conditions, with no COVID-19
movement restrictions in place during the fieldwork period.

2.4. Measurement of Urban Space Attributes

The questionnaire used a five-point Likert scale ranging from 1 (very dissatisfied) to 5
(very satisfied). In this study, “activities” was operationalised as a site-specific public space
attribute based on observable activities identified through the site inventory. For Melaka
Jonker Street, these included walking, cycling, photography, rickshaw rides, river cruises
and street sales booths, while for Bukit Bintang Kuala Lumpur, they included walking,
cycling, photography and street sales booths. This distinction is important because MJS and
BBKL do not have identical activity compositions. Activities in MJS are more closely related
to heritage tourism, cultural retail, food, walking and social/leisure experience, whereas
activities in BBKL are more strongly associated with retail, entertainment, nightlife, transit-
related movement and commercial engagement. For analytical purposes, these observed
activities were grouped into four categories: commercial, cultural, entertainment/night-
time and social/leisure activities. This classification clarifies that “activities” was not
treated as a homogeneous attribute but as a context-dependent set of public space uses
that varied between the two study areas. Table 3 summarises the operational definition of
activities used in this study.

Table 3. Operational definition of activities used in the study.

Activity Category Examples from Original Activity Inventory Expected Expression in MJS Expected Expression in BBKL
) o Sales booth, shopping, food and beverage, Sales booth, local retail, herltage-related Sales booth, shopping malls, retail
Commercial activities . . products, food and tourism-oriented frontage, food and beverage outlets, and
retail browsing . o . .
commercial activities commercial services

Cultural activities

Entertainment/
night-time activities

Social/leisure activities

Sightseeing, photography, heritage
appreciation,

Sightseeing, photography, historic
streetscape experience, cultural buildings, =~ Photography and sightseeing within a

cultural viewing, local identity experience street art and heritage more contemporary commercial identity
ambience

Rl'ckshaw,'rl.v.er cruise, night market, lighting, Rickshaw rld'es, river cruise, night Nightlife, media architecture, lighting,
leisure activities, visual market/tourism ambience and . A

. Ly . entertainment and commercial spectacle
attraction lighting-related experience
Walking, cycling, jogging, sitting, meeting, Walking, cycling, jogging, social Walking, cycling, jogging, meeting,
observing, interaction, tourism walking and informal ~ waiting, socialising and
informal gathering leisure transit/commercial leisure

Note: The activity categories were derived from the site inventory and informed by public life and the user-
experience literature [4,5,11,24].

2.5. Respondents and Sampling

The target respondents were on-site public space users present in the selected study
areas during the survey period. Respondents used the spaces for walking, leisure, social
interaction, recreation, sightseeing and other urban activities. They were approached
on-site using convenience sampling to capture real-time perceptions from users directly
experiencing the urban environment. A total of 542 respondents participated in the survey,
comprising 271 respondents from Melaka Jonker Street and 271 respondents from Bukit
Bintang Kuala Lumpur. The sample size was determined based on a 90% confidence level,
guided by established sample size determination principles for survey research [29]. Table 4
summarises the demographic profile, visit purpose and visit frequency of the respondents.

Table 4. Respondent profile.

Profile Variable MJS BBKL Total/Remarks
Female: 52% Female: 50.6% Female: 51.3%
Gender
Male: 48% Male: 49.4% Male: 48.7%
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Table 4. Cont.

Profile Variable MJS BBKL Total/Remarks
15-18y/0:10.3% 15-18y/0: 18.8% 15-18y/o0: 14.6%
19-30y/0: 55.4% 19-30y/0: 62.7% 19-30y/0: 59.1%
Age group 31-40y/0: 21% 31-40y/0: 11.4% 31-40y/0: 16.2%

41-50y/0: 8.5%

41-50y/0:3%

41-50y/0:5.8%

>51y/0:4.8%

>51y/0:4.1%

>51y/0:4.5%

User category

On-site public space users

On-site public space users

On-site public space users

Exercise: 9.2%

Exercise: 58.7%

Relaxation: 9.6%

Relaxation: 50.2%

Errands: 3.3%

Errands: 23.2%

Site-specific multiple-response item;

Visit purpose not combined due to different activity
Recreation: 37.3% Recreation: 56.5% and visit-purpose structures between
M]JS and BBKL.
Sightseeing: 33.2% Sightseeing: 62.4%
Traveling: 7.4% Traveling: 53.9%
Every day: 8.5% Every day: 38.7% Every day: 23.6%
4-6 times per week: 9.6% 4-6 times per week: 17% 4-6 times per week: 13.3%
Visit frequency 2-3 times per week: 58.3% 2-3 times per week: 37.3% 2-3 times per week: 47.8%

Once per week: 13.3%

Once per week: 5.2%

Once per week: 9.3%

Once per month: 10.3%

Once per month: 1.8%

Once per month: 6.1%

Note: Percentages for visit purpose are reported by site and may exceed 100% because respondents could indicate
more than one visit purpose. Overall percentages were averaged for gender, age group and visit frequency due to
equal sample sizes across both sites (1 = 271 each).

2.6. Data Analysis

The collected data were analysed using descriptive statistics, Cronbach’s alpha, the
Mann-Whitney U test, RII, comparative gap analysis, USBS and EFA. The analysis distin-
guished between shared and site-specific attributes. Shared attributes, including acces-
sibility, activities, light sculpture, art sculpture, waterscape lighting and green elements,
were suitable for inferential comparison. Site-specific attributes, such as street art walls,
historical buildings and water elements in MJS, and media architecture in BBKL, were inter-
preted descriptively as identity-specific indicators. USBS was treated as a supplementary
descriptive index rather than a statistical threshold. EFA was conducted separately for each
study area because the two sites contained different sets of urban space attributes.

To avoid overlap among the analytical techniques, each method was assigned a distinct
role in the analysis. Descriptive statistics summarised the general satisfaction profile of each
site. Cronbach’s alpha assessed the internal consistency of the satisfaction items. The Mann—
Whitney U test examined whether satisfaction distributions differed significantly between the
two independent study areas for shared attributes only. The Relative Importance Index ranked
the relative strength of each attribute within each site. Comparative gap analysis identified
the direction and size of differences between the two sites for shared attributes. The User
Satisfaction Balance Score provided a supplementary descriptive indication of the overall direction
of satisfaction balance. EFA examined whether the satisfaction attributes were perceived as
separate dimensions or as part of a broader integrated public space satisfaction experience.

2.7. Methodological Significance and Limitations

Figure 4 summarises the five-stage research process, covering research design, site
selection, site inventory, data collection, data analysis and recommendation interpretation.
This study adopted a quantitative comparative approach supported by site inventory and
observational documentation. The methodological contribution lies in integrating site
inventory, attribute ranking, inferential comparison, comparative gap analysis, USBS and
EFA within a satisfaction—sustainability framework. This approach distinguishes shared
and site-specific attributes and links user satisfaction to broader public space performance.
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3. Results
3.1. Descriptive Analysis of User Satisfaction

Table 5 presents the descriptive statistics of user satisfaction across selected urban
space attributes in MJS and BBKL. Overall, users in both study areas reported relatively high
satisfaction, with most assessed attributes recording a median value of 4.00. This indicates
generally positive user evaluation of the selected public space attributes. However, the
high median values should be interpreted cautiously because the use of a satisfaction-only
scale may compress responses toward the upper range.

In MJS, the consistently high median values indicate that users perceive the heritage
street as a multi-dimensional public space where cultural, aesthetic, functional and envi-
ronmental qualities collectively support satisfaction. High satisfaction was recorded for
accessibility, activities, street art walls, light sculptures, art sculptures, historical buildings,
waterscape lighting, green elements and water elements. In BBKL, high median scores
for accessibility, activities, light sculptures, art sculptures, media architecture, waterscape
lighting and green elements indicate that the contemporary commercial environment also
provides positive public space experiences, although through a different spatial logic. The
descriptive findings provide the basis for the subsequent comparative analysis.

Table 5. Descriptive statistics of user satisfaction by study area.

Satisfaction
Study Area Accessibility Activities =~ Street Art Light Art Media Ar- Historical =~ Waterscape Green Water
ty Walls Sculpture  Sculpture  chitecture  Buildings Lighting Elements Elements

Melaka Maximum 5 5 5 5 5 N/A 5 5 5 5
]onker Minimum 1 1 1 1 1 N/A 1 1 1 1
Street Median 4.00 4.00 4.00 4.00 4.00 N/A 4.00 4.00 4.00 4.00
Bukit Bin- Maximum 5 5 N/A 5 5 5 N/A 5 5 N/A
tang Kuala ~ Minimum 1 1 N/A 1 1 1 N/A 1 1 N/A
Lumpur Median 4.00 4.00 N/A 4.00 4.00 4.00 N/A 4.00 4.00 N/A

Note: N/A indicates that the attribute was not assessed in the respective study area because it was not identified
as a relevant or dominant site-specific attribute during the site inventory.

3.2. Reliability Analysis

Cronbach’s alpha was used to assess the internal consistency of the satisfaction items
in each study area. MJS recorded a Cronbach’s alpha value of 0.938 for nine elements,
while BBKL recorded a value of 0.966 for seven elements. These values indicate very good
internal consistency, showing that the selected items were reliable for measuring user
satisfaction within each site-specific context. As shown in Table 6, Cronbach’s alpha was
used to assess the internal consistency of the satisfaction items in each study area.

Table 6. Reliability analysis of satisfaction items.

Study Area Number of Elements Cronbach’s Alpha Interpretation
Melaka Jonker Street 9 0.938 Very good
Bukit Bintang Kuala 0.966 Very good
Lumpur

3.3. Mann—Whitney U Test

A Mann-Whitney U test was conducted to determine whether there were statistically
significant differences in user satisfaction between Melaka Jonker Street and Bukit Bintang
Kuala Lumpur for the comparable urban space attributes shared by both study areas.
Although the overall questionnaire included nine elements in Melaka Jonker Street and
seven elements in Bukit Bintang Kuala Lumpur, only six shared attributes were suitable for
direct comparison, namely accessibility, activities, light sculpture, art sculpture, waterscape
lighting and green elements.
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The Mann-Whitney U test compares the distribution of ranks between two indepen-
dent groups rather than median values alone. Therefore, two attributes may record the
same median value but still show statistically significant differences if the distribution
of responses differs between groups. For example, one study area may have a higher
concentration of responses at the upper satisfaction levels, even though both sites record
the same median score.

Table 7 shows that all six comparable attributes recorded statistically significant dif-
ferences between the two study areas. Accessibility showed the greatest difference, with
Melaka Jonker Street recording a higher median score than Bukit Bintang Kuala Lumpur
(Median MJS = 5.00; Median BBKL = 4.00; U = 45,937.5, Z = 5.06, p < 0.001). Significant
differences were also found for activities (U = 42,382.5, Z = 3.11, p = 0.001), light sculpture
(U =41,756.5,Z =2.84, p = 0.002), art sculpture (U = 40,862.0, Z = 2.35, p = 0.012), waterscape
lighting (U = 40,305.5, Z = 1.97, p = 0.036) and green elements (U = 41,687.0, Z = 2.72,
p =0.004).

Table 7. Mann-Whitney U Test.

Attribute Median MJS  Median BBKL 8] V4 p-Value
Accessibility 5.00 4.00 45,9375 5.06 <0.001
Activities 4.00 4.00 42,3825 3.11 0.001
Light Sculpture 4.00 4.00 41,7565 2.84 0.002
Art Sculpture 4.00 4.00 40,862.0 2.35 0.012
Waterscape Lighting 4.00 4.00 40,305.5 1.97 0.036
Green Elements 4.00 4.00 41,687.0 2.72 0.004

Note: The Mann-Whitney U test was conducted only for attributes shared by both study areas. Melaka Jonker
Street included nine elements, and Bukit Bintang Kuala Lumpur included seven elements in the overall question-
naire, but only six common attributes were comparable for inferential testing.

These findings indicate that user satisfaction differed significantly between Melaka
Jonker Street and Bukit Bintang Kuala Lumpur across all shared urban space attributes
examined in this study. Although most attributes recorded the same median value of 4.00
in both locations, the Mann-Whitney U test revealed differences in the distribution of
satisfaction responses. This means that similar median values may still represent different
patterns of user evaluation across the two public space settings. The results, therefore, show
that shared attributes are experienced differently according to the spatial, functional and
contextual characteristics of each site. Attributes that were unique to only one study area
were interpreted descriptively rather than inferentially.

3.4. Relative Importance Index (RII)

Table 8 presents the Relative Importance Index (RII) for selected urban space attributes
in Melaka Jonker Street (MJS) and Bukit Bintang Kuala Lumpur (BBKL). The RII was used
to rank the relative importance of each attribute based on users’ satisfaction scores, using
five as the highest score weight. This analysis provides a clearer understanding of which
urban space attributes are most strongly associated with user satisfaction in each study
area and highlights the contrasting spatial priorities of a heritage-oriented setting and a
contemporary commercial district.

In Melaka Jonker Street, accessibility recorded the highest RII value (0.848), indicating
that ease of movement and pedestrian convenience are central to user satisfaction in this
heritage environment. Historical buildings ranked second (0.846), followed by street art
walls (0.839), light sculpture (0.828), and activities (0.824). These findings suggest that user
satisfaction in Jonker Street is shaped not only by functional qualities such as accessibility
but also by heritage character, visual richness, and cultural expression that reinforce the
identity of the place. The strong performance of historical buildings and street art walls
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reflects the importance of identity, authenticity, and aesthetic distinctiveness in enhancing
the quality of heritage public spaces.

Table 8. Relative Importance Index (RII) of urban space attributes.

Melaka Jonker Street Bukit Bintang Kuala Lumpur
. . Total Relative Total Relative
User Satisfaction Total Number A XN Importance Ranks Total Number A XN Importance Ranks
(N) Index N) Index

Accessibility 1150 271 1355 0.848 1 1045 271 1355 0.771 2
Activities 1117 271 1355 0.824 5 1048 271 1355 0.773 1
Street Art Walls 1137 271 1355 0.839 3 - - - - -
Light Sculpture 1122 271 1355 0.828 4 1019 271 1355 0.752 6
Art Sculpture 1093 271 1355 0.806 9 1029 271 1355 0.759 3
Media Architecture - - - - - 1026 271 1355 0.758 4
Historical Buildings 1147 271 1355 0.846 2 - - - - -
Waterscape Lighting 1113 271 1355 0.821 6 1019 271 1355 0.752 6
Green Elements 1112 271 1355 0.820 7 1024 271 1355 0.755 5
Water Elements 1106 271 1355 0.816 8 - - - - -

Note: A = highest score weight (5); N = total number of respondents; RII = Total score/(A x N).

Other attributes in Jonker Street also recorded relatively high values, including wa-
terscape lighting (0.821), green elements (0.820), water elements (0.816), and art sculpture
(0.806). The consistently high RII scores, most of which exceeded 0.80, indicate that Jonker
Street offers a balanced urban environment in which environmental qualities, artistic
features, and cultural elements collectively contribute to positive user evaluations. This
pattern suggests that heritage-oriented public spaces can generate satisfaction through a
combination of pedestrian accessibility, cultural continuity, and carefully integrated visual
and environmental features.

In Bukit Bintang, Kuala Lumpur, the ranking pattern differs in line with its contempo-
rary and commercially driven character. Activities recorded the highest RII value (0.773),
followed closely by accessibility (0.771), art sculpture (0.759), and media architecture (0.758).
These results suggest that user satisfaction in Bukit Bintang is influenced primarily by
active urban functions, entertainment value, and visually dynamic features associated with
a modern commercial district. In this context, activities appear to play a particularly impor-
tant role, indicating that users are attracted to spaces that offer continuous engagement,
social energy, and diverse urban experiences.

Green elements (0.755), light sculpture (0.752), and waterscape lighting (0.752) also
recorded relatively positive values in Bukit Bintang, showing that environmental and
aesthetic qualities remain important even within a highly commercial setting. However,
the RII values in Bukit Bintang were generally lower than those recorded in Jonker Street.
This suggests that, while Bukit Bintang performs well as a vibrant and visually stimulating
public destination, its user satisfaction profile is more closely tied to activity intensity and
contemporary image than to cultural or environmental richness.

A comparison of the two locations highlights both shared and contrasting priorities.
Accessibility performed strongly in both MJS and BBKL, indicating that ease of access
remains a fundamental requirement for successful public space regardless of context. Ac-
tivities also ranked highly in both settings, showing that functional vibrancy is important
across different urban environments. However, the distinctiveness of each location is
reflected in the attributes that differentiate them most clearly. Jonker Street derives its
strongest satisfaction values from historical buildings, street art walls, and water elements,
all of which reinforce its heritage identity and place character. By contrast, Bukit Bin-
tang performs better through activities, media architecture, and a contemporary visual
atmosphere associated with retail and entertainment functions.
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Overall, the RII analysis demonstrates that user satisfaction is shaped by different
combinations of urban space attributes depending on the spatial identity of the place. In
heritage-oriented settings such as MJS, satisfaction is closely linked to accessibility, cultural
character and environmental richness. In contemporary commercial districts such as BBKL,
satisfaction is driven more by activity concentration, visual stimulation and modern urban
features. These findings indicate that public space design should not rely on a single model
of success but should respond to the specific identity, function and user expectations of
each urban context.

3.5. Comparative Gap Analysis

Table 9 presents the Comparative Gap Analysis between Melaka Jonker Street (MJS)
and Bukit Bintang Kuala Lumpur (BBKL) based on the Relative Importance Index (RII).
The largest gap was observed for accessibility, where MJS scored 0.848 compared with
0.771 in BBKL, producing a difference of +0.077. This suggests that Jonker Street may offer
a more favourable pedestrian experience, possibly due to its compact spatial structure,
walkable layout, and stronger pedestrian orientation. In contrast, Bukit Bintang’s more
intense commercial environment and heavier urban movement may reduce the overall ease
and comfort of access despite its central location.

Table 9. Comparative gap analysis.

User Satisfaction RII-Melaka Jonker RII-Bukit Bintang Differences
Street Kuala Lumpur (MJS-BBKL)

Accessibility 0.848 0.771 +0.077
Activities 0.824 0.773 +0.051
Street Art Walls 0.839 - -
Light Sculpture 0.828 0.752 +0.076
Art Sculpture 0.806 0.759 +0.047
Media Architecture - 0.758 -
Historical Buildings 0.846 - -
Waterscape 0.821 0.752 +0.069
Lighting
Green Elements 0.820 0.755 +0.065
Water Elements 0.816 - -

Note: Comparative gaps were calculated only for attributes present in both study areas, using RII MJS — RII BBKL.
Attributes unique to one study area were reported descriptively and were not included in the gap calculation.

A similarly notable gap was found for light sculpture, with MJS scoring 0.828 and
BBKL 0.752, resulting in a difference of +0.076. This indicates that lighting features in
Jonker Street may contribute more positively to ambience, visual character, and nighttime
experience as perceived by users. Waterscape lighting and green elements also showed
relatively large differences, with gaps of +0.069 and +0.065, respectively, further suggesting
that environmental and aesthetic features are more positively perceived in Jonker Street
than in Bukit Bintang.

Activities also recorded high satisfaction in both locations, although MJS (0.824) still
exceeded BBKL (0.773) with a gap of +0.051. While Bukit Bintang is widely recognised for
its commercial vibrancy and entertainment value, the findings indicate that Jonker Street’s
combination of cultural activities, tourism appeal, and heritage setting may generate a
more satisfying activity experience overall. Art sculpture likewise showed a smaller but
still meaningful difference, with MJS scoring 0.806 and BBKL 0.759.

Several attributes were found to be unique to each setting, further reinforcing their
contrasting spatial identities. In Melaka Jonker Street, street art walls (0.839), historical
buildings (0.846), and water elements (0.816) were present and highly valued, reflect-
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ing the importance of heritage character, artistic expression, and environmental richness
in shaping user satisfaction. By contrast, media architecture (0.758) was only recorded
in Bukit Bintang, highlighting its contemporary and commercially oriented urban im-
age. The absence of these attributes in the other setting shows that user satisfaction is
shaped not only by shared design qualities but also by context-specific features that define
place identity.

The largest differences were found in accessibility, light sculpture, waterscape lighting
and green elements, suggesting that users in this study evaluated MJS more favourably
in relation to pedestrian accessibility, visual ambience and environmental quality. How-
ever, this interpretation is limited to the shared attributes examined and should not be
understood as evidence that MJS is generally superior to BBKL across all aspects of public
space performance. BBKL should instead be understood as a contemporary commercial
setting where satisfaction is more closely associated with activities, media architecture and
commercial visual experience.

3.6. User Satisfaction Balance Score (USBS)

The User Satisfaction Balance Score (USBS) was used as a supplementary descriptive
measure to clarify the overall direction of user satisfaction between Melaka Jonker Street
(MJS) and Bukit Bintang Kuala Lumpur (BBKL), as shown in Table 10. Across the six
comparable attributes, MJS recorded higher Relative Importance Index (RII) values than
BBKL, indicating a stronger satisfaction pattern for these shared attributes within the scope
of this study. However, this balance should be interpreted as a descriptive comparison of
selected shared attributes, not as a general judgement that one public space performs better
than the other in all respects. The sum of the differences between the two sites was 0.385.
When averaged across the six attributes shared by both study areas, this produced a USBS
value of +0.064.

Table 10. User Satisfaction Balance Score (USBS).

Comparative Measure Value
Sum of Differences (MJS-BBKL) 0.385
Number of Comparable Attributes 6
User Satisfaction Balance Score (USBS) +0.064

Although the numerical difference is relatively small, the positive score indicates a
consistent pattern in which users evaluated MJS more favourably across shared attributes,
including accessibility, activities, light sculpture, art sculpture, waterscape lighting and
green elements. The balance score is therefore useful for showing the overall direction of
satisfaction between the two locations.

The positive USBS suggests that, for the shared attributes assessed, MJS showed a
more favourable satisfaction balance. This may be associated with the interaction between
pedestrian accessibility, heritage character, cultural atmosphere and environmental features.
Nevertheless, BBKL remains important as a contemporary commercial public space where
satisfaction is shaped by activity intensity, retail vibrancy, media architecture and night-time
visual experience.

Overall, the USBS does not introduce a separate inferential finding, but it provides a
supplementary descriptive summary of the overall direction of satisfaction balance across
the shared attributes. It should, therefore, be read together with the RII ranking, Mann-—
Whitney U test, comparative gap analysis, site-specific attributes and spatial evidence,
rather than as repeated evidence for the same conclusion. This clarification helps distinguish
the role of USBS from the other analytical methods used in this study.
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The USBS value should be interpreted as a supplementary descriptive indicator rather
than a statistical threshold. Therefore, the value of +0.064 is used only to indicate the
direction of satisfaction balance, while practical interpretation is made together with the
RII ranking, Mann—-Whitney U results and spatial evidence.

3.7. Exploratory Factor Analysis

An exploratory factor analysis (EFA) was conducted to identify the underlying dimen-
sional structure of user satisfaction with urban space attributes in Melaka Jonker Street
(MJS) and Bukit Bintang Kuala Lumpur (BBKL). Since the two study areas contained differ-
ent sets of urban space attributes, the analysis was performed separately for each location.
Melaka Jonker Street included nine elements, while Bukit Bintang Kuala Lumpur included
seven elements.

Prior to factor extraction, the suitability of the data for factor analysis was assessed
using the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett’s Test of
Sphericity. The results indicated that both datasets were highly suitable for factor analysis.
For Melaka Jonker Street, the KMO value was 0.945, while Bartlett’s Test of Sphericity was
statistically significant (x> = 1734.57, df = 36, p < 0.001). For Bukit Bintang Kuala Lumpur,
the KMO value was 0.917, and Bartlett’s Test was also statistically significant (x> = 2373.14,
df = 21, p < 0.001). These values indicate that the inter-item correlations were sufficient to
justify factor extraction.

The factor extraction results showed that only one dominant factor had an eigenvalue
greater than 1 in each study area. In Melaka Jonker Street, the first factor had an eigenvalue
of 6.03 and explained 67.03% of the total variance. In Bukit Bintang Kuala Lumpur, the first
factor had an eigenvalue of 5.81 and explained 83.07% of the total variance. This indicates
that the selected urban space satisfaction items in both locations were strongly associated
with a single underlying factor.

The results indicate that respondents did not evaluate the urban space attributes as
isolated or independent features. Instead, the attributes were perceived holistically as part
of an overall public space satisfaction experience. In this sense, accessibility, activities,
lighting features, greenery, artistic elements and site-specific attributes were experienced
together as a broader evaluation of urban space quality.

In Melaka Jonker Street, the strongest factor loadings were recorded for water elements
(0.863), green elements (0.848), waterscape lighting (0.829), street art walls (0.819), and
art sculpture (0.812). Accessibility (0.808), light sculpture (0.808), activities (0.800), and
historical buildings (0.779) also loaded strongly on the same factor. This indicates that
user satisfaction in Melaka Jonker Street is shaped by a highly integrated heritage-oriented
public space experience, where environmental quality, cultural character, visual richness,
and pedestrian functionality are closely intertwined.

In Bukit Bintang Kuala Lumpur, the strongest loadings were found for waterscape
lighting (0.930), media architecture (0.921), light sculpture (0.920), green elements (0.919),
art sculpture (0.919), activities (0.908), and accessibility (0.861). These results suggest that
satisfaction in Bukit Bintang is also structured around a single integrated dimension but
one that is more strongly associated with contemporary visual attraction, activity intensity,
and commercial urban vibrancy.

Overall, Table 11 shows that the factor analysis strengthens the interpretation that
user satisfaction in both public spaces is organised around a dominant overall perception
of urban space quality rather than multiple separate dimensions. However, the attributes
contributing most strongly to this dominant factor differ according to the identity of
the place. In Melaka Jonker Street, the dominant satisfaction structure is more strongly
defined by heritage and environmental character (Table 12), whereas in Bukit Bintang
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Kuala Lumpur, it is more strongly defined by contemporary visual and activity-based
qualities (Table 13). This finding reinforces the importance of context-sensitive urban
design, where the integration of place-specific qualities plays a central role in shaping
public space satisfaction.

Table 11. Exploratory factor analysis summary.

P Number of Variance
Study Area Number of KMO Bartlettzs Test df p-Value Factors with Explained by
Elements X .
Eigenvalue >1 Factor 1
Melaka Jonker 9 0.945 173457 36 <0.001 1 67.03%
Street
Bukit Bintang 7 0.917 2373.14 21 <0.001 1 83.07%

Kuala Lumpur

Table 12. Factor loadings for Melaka Jonker Street.

Attributes Factor 1 Loading
Water Elements 0.863
Green Elements 0.848
Waterscape Lighting 0.829
Street Art Walls 0.819
Art Sculpture 0.812
Accessibility 0.808
Light Sculpture 0.808
Activities 0.800
Historical Buildings 0.779

Table 13. Factor loadings for Bukit Bintang Kuala Lumpur.

Attributes Factor 1 Loading
Waterscape Lighting 0.930
Media Architecture 0.921
Light Sculpture 0.920
Green Elements 0.919
Art Sculpture 0.919
Activities 0.908
Accessibility 0.861

Note: Factor loadings are reported for the dominant extracted factor in each study area. Only one factor with an
eigenvalue greater than 1 was identified for both Melaka Jonker Street and Bukit Bintang Kuala Lumpur.

The factor analysis revealed a dominant single-factor structure in both study areas,
indicating a holistic perception of urban space quality. This finding shows that users did
not evaluate individual attributes in isolation but perceived them as part of an integrated
public space satisfaction experience. While this strengthens the interpretation of overall
satisfaction, future studies may refine the attribute framework to test more differentiated
subdimensions of urban public space experience.

4. Discussion
4.1. Spatial Mechanisms Behind Satisfaction Differences

The findings show that MJS recorded stronger satisfaction across the shared attributes
compared with Bukit Bintang Kuala Lumpur (BBKL). These differences suggest that user
satisfaction is influenced not only by the presence of individual urban space attributes

but also by the broader spatial structure, environmental character and experiential quality
of each urban setting. In MJS, the compact urban form and pedestrian-oriented spatial
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structure contribute to a more coherent and human-scale public space experience. His-
torical facades, cultural elements and street art strengthen visual continuity and reinforce
place identity, while greenery, water elements and waterscape lighting contribute to en-
vironmental comfort and sensory quality. Together, these qualities appear to support a
culturally distinctive and environmentally comfortable urban experience that enhances
user satisfaction.

Several specific spatial conditions may help explain these satisfaction differences.
In MJS, the relatively compact street structure, pedestrian-scale frontage and stronger
visual continuity may support a clearer walking experience and stronger sense of place.
Shading from building edges, small-scale greenery and the presence of water-related
elements may also contribute to perceived comfort, especially during walking and leisure
activities. Seating opportunities, informal stopping points and visually coherent heritage
facades may further encourage users to stay, observe and engage with the public space. In
contrast, BBKL may experience higher pedestrian density, greater traffic pressure, wider
and more complex street crossings, stronger hardscape dominance, higher visual clutter
from commercial signage and more limited shaded resting opportunities. These conditions
may affect perceived accessibility, comfort and environmental quality. However, these
spatial mechanisms are interpreted from field observation and survey findings rather than
objective spatial measurement; future studies should test them using pedestrian counts,
street-width measurement, shade mapping, seating audits, visual clutter assessment and
microclimate data.

In contrast, satisfaction in BBKL appears to be shaped through a different spatial
mechanism associated with contemporary commercial urbanism. BBKL is strongly as-
sociated with commercial activity, media architecture, entertainment functions, lighting
and contemporary visual stimulation. These qualities support commercial vitality and
night-time urban image. However, the comparatively lower satisfaction values for shared
attributes may reflect the challenges of a more intense urban environment, including heav-
ier pedestrian flows, traffic pressure, hardscape dominance, noise, visual clutter and fewer
opportunities for comfortable staying. These possible constraints should be further exam-
ined through behavioural observation and objective spatial measurements. The findings,
therefore, indicate that user satisfaction is shaped through different spatial and experiential
mechanisms, depending on the identity and function of the public space.

4.2. Sustainability Implications

The findings of this study demonstrate that user satisfaction can provide important
insight into how different urban public spaces contribute to sustainable urban development
through different spatial and experiential pathways. Rather than reflecting a single model
of sustainable public space, the results show that heritage-oriented and contemporary
commercial public spaces contribute to sustainability through different combinations of
urban space attributes, spatial identities and public experiences. In MJS, satisfaction with
historical buildings, street art walls, accessibility and water elements indicates that heritage
commercial streets can support cultural sustainability when historic character, public life
and environmental quality are experienced together. This aligns with cultural sustainability
literature, which emphasises cultural continuity, cultural identity, aesthetic experience and
place attachment as important dimensions of sustainable urban places [1]. Recent heritage
studies further show that heritage conservation, place attachment and cultural heritage
tourism can strengthen sustainable urban experience and identity continuity [10,16,27].
Therefore, MJS demonstrates how heritage-oriented public spaces can contribute to cultural
appreciation, identity continuity and social interaction. However, cultural sustainabil-
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ity also requires careful management of tourism pressure, signage, facade changes and
overcrowding to prevent heritage commercialisation from weakening authenticity.

In BBKL, satisfaction with activities and media architecture indicates the importance
of contemporary commercial public spaces for economic sustainability. Active and visually
dynamic public spaces can support retail activity, tourism, entertainment and the night-
time economy. These activity-based experiences also support social sustainability by
encouraging public life, pedestrian presence and everyday social interaction within the
commercial district. However, economic vitality should be balanced with social and
environmental sustainability. This requires improvements in pedestrian comfort, shade,
greenery, seating, safety, public facilities and visual order so that commercial intensity does
not reduce inclusiveness, liveability or everyday public space quality.

4.3. Context-Sensitive Planning and Design Guidelines

The findings support context-sensitive planning rather than a single model of success-
ful public space. Heritage-oriented public spaces and contemporary commercial districts
require different but complementary design strategies. Table 14 translates the statistical
findings into operational planning and design actions for both MJS and BBKL. For BBKL,
greening interventions are particularly important because green and blue infrastructure can
help mitigate urban heat, improve outdoor thermal comfort and enhance pedestrian live-
ability in dense commercial environments [13,18,30]. To make the recommendations more
operational, Table 14 also includes priority levels, responsible stakeholders, implementa-
tion stages and measurable design indicators. These additions translate the findings into
practical actions that can be monitored by local authorities, heritage managers, planning
agencies, business operators and relevant urban design stakeholders.

The recommendations in Table 14 are framed as operational planning and design
actions that respond to the empirical findings while remaining aligned with relevant
Malaysian urban planning guidelines. For MJS, the recommendations are linked to heritage-
sensitive planning, facade and signage control, streetscape management and cultural activ-
ity management under the Planning Guideline for the Conservation of Heritage Areas and
Buildings (PeWARIS). For BBKL, the recommendations are aligned with national guidance
on transit-oriented development, low-carbon and climate-resilient cities, micromobility
planning and universal design, particularly in relation to shaded pedestrian networks,
public facilities, accessibility, greenery, lighting and safer night-time public environments.

4.4. Theoretical and Methodological Contribution

This study contributes to public space research by proposing an integrated satisfaction—
sustainability interpretation for contrasting commercial public spaces. Rather than treating
user satisfaction solely as an isolated perceptual outcome, the study connects user satis-
faction with cultural sustainability in heritage-oriented streets, economic sustainability
in contemporary commercial districts and shared social and environmental sustainabil-
ity through accessibility, greenery, lighting and public life. Methodologically, the study
combines descriptive analysis, reliability testing, Mann-Whitney U test, Relative Impor-
tance Index, comparative gap analysis, User Satisfaction Balance Score and exploratory
factor analysis to distinguish shared attributes from site-specific attributes and to interpret
satisfaction as an integrated public space experience.
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Table 14. Planning and design recommendations for sustainable urban public space improvement.

Site Ilr\:;f;t:;ie Recommended Priority Level Responsible Implementation Measurable Design Sustainability Alignment with Malaysian
Findings y Planning/Design Action y Stakeholders Stage Indicators Contribution Planning and Policy Guidelines
Strengthen A Aligns with PeWARIS [19], which
. heritage-sensitive facade . Number of facade/signage . . o
Strong heritage : Local authority, . - ; Cultural emphasises heritage-sensitive
. : . and signage control; . . . audits; compliance with L .
identity but potential X R . heritage unit, Short-medium . . A sustainability urban design control, facade
MJS . protect historic frontage; High . heritage design guidelines; . . .
tourism and S . business operators, term .9 and identity treatment, signage, streetscape
. maintain street art with number of maintained street L
commercial pressure local traders continuity management and cultural
clear management art elements .
- landscape preservation.
guidelines
Aligns with the Transit-Oriented
Development Planning Guideline
. . . . . 31 -
High satisfaction Improve shaded pedestrian . Numbe}‘ of shaded Social (TOD) .[ Jand t}.u.e Low.Carbon
. o o . Local authority, pedestrian segments; number R and Climate-Resilient City
with accessibility continuity, rest points, . . . sustainability, ; S .
MJS . . High landscape unit, Short term of seating nodes and rest o Planning Guideline [32], which
and environmental seating nodes and . . N . walkability and .
urban design unit points; increase in small-scale . . promote continuous, shaded, safe
elements small-scale greenery liveability . .
greenery and barrier-free pedestrian
networks, public spaces and links
to activity areas.
Aligns with the Planning
L. Guideline for the Conservation of
Number of managed activity . - 3
. . . Community Heritage Areas and Buildings
Organise cultural activity Local authority, zones; crowd-flow . .
. . resilience, (PeWARIS) [19], which supports
Cultural activities zones and manage crowd . tourism agency, local . management plan; - . .
MJS . . . . Medium Medium term . cultural vitality heritage-related activities that
support satisfaction flow during peak tourism traders, event pedestrian movement . AT
iod . itoring duri K and visitor maintain historical value, cultural
periods Organisers mont dormg uring pea management identity and local image while
periods managing activities that may
weaken heritage character.
Aligns with the Planning
P . Guideline for the Conservation of
Use warm, . Lighting audit; number of . - 1
. T Local authority, L Environmental Heritage Areas and Buildings
Need to preserve heritage-sensitive lighting : . maintained water/green . .
. . . . heritage unit, . . . comfort and (PeWARIS) [19], particularly its
MJS ambience while and maintain water/green Medium R Medium term elements; visual clutter audit; X ] .
. : . . landscape unit, . heritage guidance on streetscape quality,
improving comfort elements without excessive . number of improved street . e - .
. business operators - ambience lighting, signage, street furniture,
visual clutter furniture elements ” ) .
pedestrian paving and visual
character in heritage areas.
Aligns with the Low-Carbon and
e Introduce shaded tree Increase in shaded Climate-Resilient City Planning
Commercial vitality . . . - . 1 .
is strong but corridors where feasible, Local authority, pedestrian routes; number of  Environmental Guideline [32], which promotes
. planter boxes, vertical . landscape unit, . planter boxes, vertical sustainability green infrastructure, soft
BBKL environmental High Medium term . .
comfort may be greenery, pocket green property owners, greenery elements and and urban landscape, pedestrian-oriented
weaker spaces and green buffers business operators pocket green spaces; cooling planning and urban cooling

along pedestrian routes

greenery coverage audit

strategies in dense urban
environments.
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Table 14. Cont.

Main Issue

Site Indicated b Recommended Priority Level Responsible Implementation Measurable Design Sustainability Alignment with Malaysian
Findings y Planning/Design Action y Stakeholders Stage Indicators Contribution Planning and Policy Guidelines
Aligns with the Transit-Oriented
Provide seating nodes Number of seating nodes; Development Planning Guideline
e . 1ng ’ Local authority, g nodes; L. . (TOD) [31] and the Micromobility
Activity intensity shaded waiting areas, . . number of shaded waiting Social inclusion . A .
. . . transit operators, Short-medium ] . . : . Planning Guideline [33], which
BBKL and crowding may pedestrian pause spaces High . areas; pedestrian circulation ~ and pedestrian ¢ -
. business operators, term . . emphasise pedestrian comfort,
reduce comfort and clearer pedestrian . . audit; number of improved comfort .
. - urban design unit ; shaded movement corridors,
circulation crossings . . .
public spaces, safe circulation
and user-friendly urban mobility.
Aligns with TOD-related urban
design principles [31],
Apply lighting hierarchy Local authority, Lighting hierarchy plan; particularly the need for legible,
Media architecture and signage control to property owners, signage control audit; Economic active and pedestrian-oriented
BBKL and lighting shape reduce visual clutter while ~ Medium business operators, Medium term reduction in visual clutter; vitality with public spaces. Additional local
contemporary image  maintaining night-time signage/licensing number of compliant signage  visual quality design control may be required to
identity unit and lighting installations manage lighting, signage and
visual clutter in commercial
areas.
Aligns with TOD [31],
Improve wavfindin Number of wayfinding signs; Micromobility Planning
. prove waylincing, Local authority, number of public toilets; Inclusiveness, Guideline [33] and MS1184:2014
Need stronger public  public toilets, universal facility providers Short-medium universal access accessibility and  [34], which emphasise universal
BBKL facilities for diverse access, crossing comfort High yp ’ ty ! P

users

and perceived safety at
night

transit operators,
property owners

term

improvements; night-time
safety audit; improved
crossing points

social
sustainability

access, safe pedestrian
movement, inclusive facilities
and accessible public
environments.
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The theoretical contribution of this study lies in proposing a context-sensitive
satisfaction—sustainability pathway for interpreting public space performance. Instead of
treating user satisfaction as a general measure of public space quality, the framework posi-
tions satisfaction as a relational construct shaped by the interaction between urban space
attributes, spatial identity and sustainability dimensions. This perspective suggests that
similar public space attributes may support different sustainability outcomes depending
on the context in which they are experienced.

In heritage-oriented public spaces, satisfaction may express cultural-environmental
sustainability through heritage identity, pedestrian-scale experience and environmen-
tal quality. In contemporary commercial public spaces, satisfaction may express socio-
economic-commercial sustainability through activity intensity, commercial vibrancy, media
architecture and contemporary visual experience. Therefore, the framework offers a theo-
retical lens for explaining how public space satisfaction is not universal or typology-neutral
but context-dependent and mediated by place identity.

The result-based framework was developed by integrating multiple analytical outputs
from the study. RII ranking was used to identify dominant attributes, while RII interpreta-
tion and EFA were used to explain the satisfaction pathway as an integrated public space
experience. Comparative gap analysis, USBS and discussion-based interpretation were
used to identify the dominant sustainability pattern of each site. Table 14 translates these
findings into context-sensitive planning and design implications, while the Mann-Whitney
U test provides statistical support that satisfaction patterns differed between MJS and BBKL
for the shared attributes. Overall, Table 15 shows that the framework was developed from
multiple analytical outputs rather than a single result, strengthening the link between
empirical findings, sustainability interpretation and planning implications.

Table 15. Analytical basis of the result-based satisfaction-sustainability framework.

Framework Component Analysis Used Role in the Framework

Identifies the highest-ranked
Dominant attributes RII ranking attributes shaping user
satisfaction in each study area
Explains how dominant attributes
Satisfaction pathway RII interpretation + EFA form an integrated public space
satisfaction experience
Interprets how satisfaction
patterns relate to
cultural-environmental or
socio-economic—commercial
sustainability
Translates empirical findings into
Planning implications Table 14 context-sensitive planning and
design actions
Provides statistical support that
satisfaction patterns differ
between MJS and BBKL for
shared attributes

Comparative gap + USBS +

inabili . .
Sustainability pattern discussion

Statistical validation Mann-Whitney U test

Figure 5 presents the result-based satisfaction—sustainability framework developed
from the empirical findings of this study. The framework integrates the main analytical
outputs, including RII ranking, EFA, comparative gap analysis, USBS and Mann-Whitney
U test, to explain how different urban space attributes contribute to different sustainability
patterns in MJS and BBKL. The RII ranking identifies the dominant attributes associ-
ated with user satisfaction in each study area, while EFA explains how these attributes
are structured as an integrated public space satisfaction experience. In this framework,
EFA supports the satisfaction pathway by showing that users did not evaluate individ-
ual attributes in isolation but perceived them as part of a broader overall public space
quality experience.
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RESULT-BASED FRAMEWORK FOR IDENTIFYING DOMINANT SUSTAINABILITY PATTERNS

Empirical basis: Rll ranking * EFA ¢ Comparative Gap Analysis ® USBS ¢ Mann-Whitney U Test ¢ Discussion

v Protection of green and water elements Maintain commercial vibrancy

&

5. STATISTICAL VALIDATION (SUPPORTING EVIDENCE)

Mann-Whitney U Test (Table 7)

Provides statistical support that
satisfaction patterns for all six
shared attributes differ between
MJS and BBKL (p < 0.05).

MJS demonstrates a dominant cultural-envirenmental sustainability pattern

Shared Attributes Analysed (6)

+  Accessibility # rooted in heritage identity, pedestrian accessibility and environmental quality.

+  Activities BBKL demonstrates a dominant social-economic-commercial sustainability pattern
* ';ghs‘ 5TU|PN"9 rooted in activity intensity, public life, commercial vibrancy and contemporary

. culpture

% Watersc:tpe Lighting visual image. Both sites contribute to multiple sustainability dimensions, but in

« Green Elements different ways basad on thenir spatial identity and urban functions.

S ———— Lo g,

Mete: Rll = Relative Impartance Index; EFA = Exploratary Factor Analysis; USBS = User Satisfaction Balance Score; MJS = Melaka Jonker Street; BBKL = Bukit Bintang Kuala Lumnpur.

FRAMEWORK MELAKA JONKER STREET (MJS) BUKIT BINTANG KUALA LUMPUR (BBKL) KEY EVIDENCE
COMPONENT Heritage—-Oriented Commercial Public Space Contemporary Commercial Public Space (SOURCE)

1. Accessibility (0.848) 2. Historical Buildings (0.846) 1. Activities (0.773) 2. Accessibility (0.771)
1. DOMINANT 3. Street Art Walls (0.839) 4. Light Sculpture (0.828) 3. Art Sculpture (0.759) 4. Media Architecture (0.758) Table 8
ATTRIBUTES 5. Activities (0.824) 6. Waterscape Lighting (0.821) 5. Green Elements (0.755) 6. Light Sculpture (0.752) Relative Importance
(FIREANEINT 7. Green Elements (0.820) 8. Water Elements (0.816) 6. Waterscape Lighting (0.752) Indlex (RIl)

o RIl indicates highest user satisfaction on heritage, o Ril indicates highest satisfaction on activities, commercial

accessibility and environmental-visual attributes. vibrancy and contemporary visual attributes.

» Heritage identity and cultural continuity | s Activity intensity and public life Table 11

2. SATISFACTION * Pedestrian accessibility + Commercial vibrancy and retail attraction e
& i i y (Overall EFA Summary)
PATHWAY » Environmental quality and visual ambience (water, || * Media architecture and night-time visual image
(RI INTERPRETATION greenery, waterscape lighting, street art walls) « Integrated contemporary urban experience Tables 12 & 13
+ EFA) * Integrated place-based public space experience ‘ (Factor Loadings)
i ° EFA: 1 dominant factor; Variance Explained = 67.03% I ° EFA: 1 dominant factor; Variance Explained = 83.07%

Dominant Cultural-Environmental Sustainability Pattern ~_ Dominant Social-Economic-Commercial Sustainability Pattern Table 9
s o i Stronger performance on shared attributes, / i \ Site-specific strengths in activities, media architecture (Comparative Gap
PATTERN especially in environmental quality and heritage identity. I UsBS \ and visual stimulation support social public life, Analysis)
(COMPARATIVE GAP (&= F0:064 ]‘ commercial vitality and the night-time economy. s
+USBS + DISCUSSION) r s b (overall balance |

Largest Comparative Gaps (MJS — BBKL): Wi/ Site-specific strengths: Activities (0.773) support social (USBS)

v Accessibility: +0.077 v Light Sculpture: +0.076 \ /K public life and commercial vibrancy; Media Architecture ) ) .

v Waterscape Lighting: +0.069 + Green Elements: +0.065 e (0.758), Art Sculpture {0.759) and contemporary visual Discussion (Section 4)

experience reinforce the commercial urban image.
v Heritage-sensitive fagade and signage control ¥ Greenery and shaded corridors
o
E hitrcri:lgﬁs v Shaded pedestrian continuity and rest points + Seating, pause spaces and public facilities T,able i .
| ! + Cultural activity and crowd management + Lighting hierarchy and signage control Piann'”g & _DGSIQn
(Table 14) v Heritage-sensitive lighting |« Safer night-time pedestrian environment Implications
v

Framework Logic

RIl = Identify Dominant Attributes
EFA - Interpret Satisfaction Pathway
Gap + USBS - Determine Pattern
Planning Implications - Actions
Statistical Test + Validate Difference

Figure 5. Dominant sustainability pattern framework.
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The comparative gap analysis and USBS further clarify the direction of satisfaction
differences between the two study areas. The positive USBS value indicates that the overall
satisfaction balance favours MJS across the shared attributes, while the Mann-Whitney U
test provides statistical support that satisfaction patterns differ between MJS and BBKL
for the comparable attributes. Based on these combined findings, MJS is interpreted as
demonstrating a dominant cultural-environmental sustainability pattern, rooted in heritage
identity, pedestrian accessibility and environmental quality. In contrast, BBKL is interpreted
as demonstrating a dominant social-economic-commercial sustainability pattern, rooted in
activity intensity, public life, commercial vibrancy and contemporary visual image.

Overall, Figure 5 shows that sustainable public space performance is context depen-
dent. Both MJS and BBKL contribute to sustainability, but through different combinations
of urban space attributes, spatial identities and user experiences. The framework also
demonstrates how empirical findings can be translated into context-sensitive planning and
design implications for heritage-oriented and contemporary commercial public spaces.

4.5. Limitations and Future Research

Several limitations should be acknowledged. First, the comparison is based on two
contrasting cases and should not be generalised to all heritage-oriented or contemporary
commercial public spaces. Second, convenience sampling may not fully represent all
user groups. Another important limitation is that this study did not distinguish between
tourists and local residents. This distinction is particularly relevant because both MJS
and BBKL function as tourism and commercial destinations while also serving everyday
urban users. Tourists and local residents may evaluate accessibility, activities, heritage
identity, commercial vibrancy and environmental comfort differently depending on their
familiarity with the place, purpose of visit, length of stay and expectations of public space
quality. Future research should therefore include user-group segmentation, particularly
between tourists, local residents, workers and repeat visitors, to provide a more detailed
understanding of how different users experience heritage-oriented and contemporary
commercial public spaces.

Third, the study relies on self-reported satisfaction data and does not include dissatis-
faction indicators, which may have contributed to high median scores and potential ceiling
effects. Fourth, the cross-sectional design identifies associations rather than causality. In
addition, detailed objective spatial metrics, such as street width, street aspect ratio, quan-
tified green coverage, pedestrian density and microclimate conditions, were beyond the
available dataset. Therefore, the present study used field-based spatial evidence, location
maps, site photographs and comparative spatial attribute interpretation to support the
case comparison. Future research should integrate behavioural observation, GIS-based
spatial measurements, microclimate assessment, pedestrian density analysis, tourist/local
segmentation and dissatisfaction indicators, such as overcrowding, excessive noise, heat
exposure, visual clutter, insufficient seating and safety concerns. These additions would
provide a more comprehensive evaluation of the relationship between spatial form, user
satisfaction and public space performance.

5. Conclusions

This study compared user satisfaction with selected urban space attributes in MJS
and BBKL as two contrasting commercial public spaces in Malaysia. The findings show
that MJS recorded stronger satisfaction across shared attributes, particularly accessibility,
light sculpture, waterscape lighting, green elements and activity experience. MJS also
demonstrated strong site-specific satisfaction through historical buildings, street art walls
and water elements. BBKL, meanwhile, was more strongly characterised by activities

https://doi.org/10.3390/su18136523


https://doi.org/10.3390/su18136523

Sustainability 2026, 18, 6523

27 of 29

and media architecture, reflecting its contemporary commercial and visual identity. This
does not imply that MJS is generally superior to BBKL across all aspects of public space
performance; rather, the two sites demonstrate different satisfaction patterns based on
their spatial identity, urban function and dominant public space attributes. These findings
should be interpreted as context-specific evidence from two contrasting Malaysian case
studies rather than as general conclusions about all heritage-oriented and contemporary
commercial public spaces. The use of convenience sampling also means that the findings
reflect the perceptions of on-site respondents captured during the survey period and should
not be assumed to represent all possible user groups.

The study demonstrates that public space satisfaction is shaped not only by individual
attributes but also by the relationship between these attributes and the broader identity,
function and everyday experience of place. MJS illustrates a cultural-environmental sus-
tainability pattern, where heritage identity, historical buildings, street art walls, pedestrian
accessibility, water elements and green elements collectively support cultural continuity,
environmental quality, place identity and social interaction. In contrast, BBKL illustrates a
socio-economic-commercial sustainability pattern, where activity intensity, media architec-
ture, contemporary visual attraction and commercial vibrancy support public life, retail
engagement, tourism activity, entertainment functions and night-time urban experience.
However, both types of public space require balanced attention to comfort, inclusiveness,
environmental quality and public facilities.

From a practical perspective, the findings highlight the need for context-sensitive
planning and design strategies. Heritage-oriented public spaces should prioritise heritage
conservation, pedestrian comfort, cultural activity management, environmental ambience
and protection of place identity. Contemporary commercial districts should improve green-
ery, shade, seating, visual order, pedestrian safety and public facilities while maintaining
commercial vibrancy and activity intensity. These insights are relevant to sustainable urban
development because they show how inclusive, liveable and place-responsive public spaces
can support long-term urban quality through different sustainability pathways.

The main contribution of this study is the integration of user satisfaction, urban
space attributes and sustainability dimensions into a comparative framework that explains
how heritage-oriented public spaces may generate a cultural-environmental sustainability
pattern, while contemporary commercial public spaces may generate a socio-economic-
commercial sustainability pattern. Future research should extend the comparison to more
public space typologies, apply more representative sampling strategies, include objective
spatial and environmental measurements, and integrate dissatisfaction indicators to capture
both positive and negative dimensions of public space experience.
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