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Assessing the Environmental Impacts of Urban Mixed Land-Use
on Residential Livability: A Case Study of Hyderabad

Mutiba Fatima"" and Daniyal Mushtaque?®

"Azteca University, Calle Hidalgo 999, San Antonio, 56600 Chalco de Diaz Covarrubias, Méx., México
’NED University of Engineering and Technology, University Road, Karachi-75270, Pakistan

Abstract: Background; Livability is increasingly recognised as a central component of sustainable urban development,
and in rapidly commercialising cities, mixed-use corridors play a critical role in shaping daily experiences.

Objective; The current research examined environmental quality conditions along four mixed-use commercial corridors
to determine how spatial variations in key urban environmental stressors including noise exposure, sanitation, greenery
availability and environmental infrastructure reflect the effectiveness of urban environmental management practices in
dense mixed-use settings.

Methods; The current study adopted a quantitative, cross-sectional survey design. Data were collected using a
structured questionnaire administered to residents and routine users located along each commercial corridor. A
purposive sampling method was employed to select 96 participants who had resided in the area for at least one year.
The sample was proportionally distributed across the four study corridors. Seven livability indicators were assessed,
including public health, environmental quality, mobility, public space, social equity, economic opportunities, and basic
utilities. Furthermore, descriptive statistics and comparative analyses were conducted to examine differences across the
four locations.

Results; The findings indicate that livability varies considerably across the commercial corridors. Most indicators
received the highest scores on Dr. Salahuddin Road (overall mean = 3.28), suggesting more favourable perceptions of
cleanliness, utility provision, clinical accessibility, mobility, and economic potential. In contrast, Wadhu Wah Road
demonstrated the lowest overall livability (overall mean = 2.80), which was associated with limited greenery, inadequate
pedestrian infrastructure, elevated noise levels, and suboptimal waste management. Moreover, the rating of public
utilities and social interaction remained relatively positive across all areas (mean = 3.05), whereas walkability (mean
range: 2.70-2.95) and the availability of public spaces (mean range: 3.09-3.28) consistently emerged as weaknesses.

Conclusion; The current study reveals that a well-planned pattern of commercial development can substantially improve
living conditions and reduce congestion, environmental discomfort, and risks associated with pedestrian movement.
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Figure 1: Schematic abstract visualising the relationship between mixed land-use, environmental stressors and perceived
livability (Student, 2025).
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INTRODUCTION growing emphasis on quality of life within rapidly
evolving urban environments (Bove & Ghiraldelli, 2025;
Sarr, 2022). As the migration process continues, the
United Nations is reporting that by 2050 over half of the
world population will live in urban centers, and this

The concept of livability has emerged as a central
focus in contemporary urban studies, largely due to the
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exposed urban areas to significant pressure. In
addition, the planners and policy makers should rethink
the ways in which the urban regions will stay habitable,
inclusive and sustainable (Molaei Qelichi et al., 2025).
As urban sprawl increases in density and intricateness,
the question is how to not only maintain growth but also
how to make the urban environments beneficial to the
health, well-being, social stability, and economic
flourishing of people (Jennings et al., 2024; Jodder et
al., 2025).

Livability has been generally accepted as a
multidimensional construct (Elantary, 2025; Martino et
al., 2021). It encompasses physical, social, economic,
and environmental dimensions that collectively support
human well-being and satisfaction within the urban
context (Dsouza et al., 2023; Ojobo et al., 2024;
Schindler & Dionisio, 2024). In general notion, livability
can be defined as the ability of an environment to
sustain human life by providing sufficient housing,
infrastructure, transportation, environmental health and
safety (Baobeid et al., 2021; Dantzig & Saaty, 1973;
Pacione, 2003). Furthermore, contemporary research
highlights the significance of subjective experiences,
including social connectedness, place attachment, and
sense of community, in shaping perceptions of livability
(Allen et al., 2021). Consequently, the concept of
livability has come to guide practices in various fields
like urban planning, landscape architecture,
environmental psychology, and public policy and has
been applied both objectively and subjectively (Adhikari
& Roy, 2021).

Simultaneously commercial spaces have become
prominent as the defining factors of urban living (Ali &
Baper, 2023; Lei et al., 2025; Wang et al., 2025).
Business means that the neighbourhoods are
stimulated economically but they also serve to give the
neighbourhoods their physical appearance and their
social incline (El Azhar). In the case of mixed-use
commercial areas, especially, they provide
employment  prospects, fundamental services,
accessibility and communal spaces that facilitate
community life rich in activities (Jodder et al., 2025;
Mbata, 2024; Roy & Mishra, 2024). Scholars argue that
such areas can strengthen livability through enhanced
walkability, accessibility, social interaction, and
perceived safety (Li, 2013; Min, 2025). However, these
environments too are susceptible to swift
transformation caused by commercial forces,
redevelopment, as well as changing dimensions of the
consumer (Al Noman et al.; ASHFAQ; Pandit, 2024).
Conversely, these transitions may enhance or decline
socio-spatial conditions thus affecting the overall
standard of living in the neighboring residential regions.

Despite an expanding body of literature on livability,
several gaps continue to exist. One major challenge is
the lack of a unified and operational definition that
reflects the diversity of urban contexts and typologies
(Mouratidis & Delclos-Ali6, 2026). Although numerous
studies have attempted to develop indices and
frameworks, they commonly rely on macro-level
indicators such as income levels, pollution data, and
infrastructure provision (Das et al., 2022; Pang et al.,
2024; Zhang et al., 2023). T These indicators come in
handy during general comparisons, but again they tend
to ignore minor features of trading neighbourhoods
where daily action takes place. In spite of the fact that
the importance of walkability, availability of civic
amenities and the sense of safety are observed to play
a role in the quality of life by previous studies, less
studies discuss the impact of commercial
redevelopment, land use changes, or changes in the
composition of business. According to Schmid (2024)
and Sarr (2022), the rate of commercial change can
contribute to or hamper the well-being; however, it
depends on whether the new change would fit into local
needs, identities, and usage patterns (Sarr, 2022;
Schmid, 2024). Nevertheless, the empirical research
on capturing the perceptions of residents on these
transitions is still wanting especially in the speedy
developing urban settings, where the growth is more
vigorous and usually more uncontrolled.

These research gaps point out the reason why the
issue of livability needs attention in the framework of
commercial typologies that have been conditioned to
experience structural, functional, or socio-economic
changes. Although most of the existing studies focus
on residential space or the overall urban markers,
business spaces constitute the day to day social and
economic environment of the residents and visitors.
They define people mobility, play a part of community
life, contribute to the understanding of safety, and
create local identity. As such, livability in these
locations should be evaluated with due attention to
physical environmental factors, space layout,
accessibility, diversity of land use, and experiences of
users. In addition to this, there are also the subjective
elements of perceived livability based on comfort,
familiarity, and place satisfaction, which are not easily
measured.

The aim of the current study is to examine
environmental quality conditions along four mixed-use

commercial corridors to determine how spatial
variations in key urban environmental stressors
including noise exposure, sanitation, greenery

availability and environmental infrastructure reflect the
effectiveness of urban environmental management
practices in dense mixed-use settings. Moreover, the
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present research will evaluate the association between
these spatial attributes and perceived livability so that
the evidence based information can be produced to
enable the construction of more livable commercial
space.

METHODOLOGY

Study Design

The current study applied a quantitative
cross-sectional research design that sought to
establish the level of perception of the livability of
mixed land-use neighbourhoods by the residents. The
main instrument was a questionnaire in form that
allowed conducting a set evaluation of the residents
experience in case of various urban conditions. It was
designed on the perception-based analytical model
whereby perception of residents towards the
functionality, comfort and general quality of their
neighbourhoods were accentuated. To calculate
livability seven indicators were considered and all of
them were operationalized by three characteristics that
could be measured and rated using five-pointed Likert
scale (including very poor or very good). Moreover, this
method guaranteed the homogenisation of outcomes in
the various city settings and facilitated a method of
prioritisation systematically of the main independent
variables that determined livability. This design
especially adapted well to commercial and complicated
environments where the heterogeneity of land-use
pattern and the fluctuating service provision influences
day-to-day living environment.

Study Area

The current study was conducted along four major
mixed-use corridors in Hyderabad, Pakistan: Autobhan
Road, Wadhu Wah Road, Dr. Salahuddin Road, and
Market Road. These corridors were selected because
they are highly commercialised areas with
concentrated residential presence and dynamic
land-use  characteristics. = Autobhan Road is
characterised by substantial mobility flow, mid-rise

residential structures, and prominent commercial
facilities. Wadhu Wah Road, in contrast, has
experienced vigorous yet largely unregulated

commercial development, which has altered the
streetscape and affected both pedestrian conditions
and environmental quality. Dr. Salahuddin Road
reflects comparatively regulated commercial growth
supported by improved municipal oversight and more
organised infrastructure provision. Market Road
represents an older commercial district where
residential units are closely spaced, streets remain
narrow, and trading patterns follow traditional practices.
Collectively, these corridors provide a broad range of

mixed-use typologies that allow the current study to
conduct a meaningful comparative assessment of
resident-perceived livability.

Sampling Method

The purposive sampling strategy adopted in the
current study was a non-probability method used to
ensure inclusion of only those residents with sufficient
familiarity with local conditions. Respondents were
required to have lived in the study area for at least one
year so that their perceptions reflected sustained
experience rather than temporary impressions. A total
of 96 valid responses were obtained, distributed
proportionately across the four locations. Moreover,
this sample size was considered adequate for
capturing variation in resident perceptions while
maintaining methodological consistency with the
analytical framework and the tabulated findings. The
sampling strategy also ensured representation across
different household types, socio-economic
backgrounds, and age groups, while remaining focused
on long-term residents who could reliably assess
neighbourhood livability.

Ranking of Significant Independent Variables

To identify and rank the key factors influencing
livability in each study area, a regression-based
significance testing approach was employed. After
computing the mean scores for each of the seven
livability indicators, a multiple regression analysis was
conducted for each corridor separately, with the overall
livability score as the dependent variable and all
measured attributes as independent variables.
Variables with a p-value < 0.05 were considered
statistically significant and retained for ranking. These
significant variables were then ranked in descending
order of influence based on their standardized beta
coefficients (B), which reflect the relative strength of
their association with perceived livability. The resulting
rankings for each corridor are presented in Tables 1-4
in the Results section, providing a clear hierarchy of
livability drivers specific to each urban context.

Instrument Development

The data collection tool used in the current study
consisted of a structured questionnaire that contained
seven sections corresponding to the seven livability
indicators assessed. Each section included three
attributes that represented the central dimensions of
the respective indicator. The Urban Infrastructure and
Services category captured residents’ perceptions
regarding access to utilities, availability of public
spaces, and the adequacy and safety of pedestrian
infrastructure. Urban  Environmental Resources
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evaluated cleanliness, noise levels, and the presence
of greenery. Public Health and Wellness measured
access to clinics, waste management practices, and
perceived water quality. Social Equality assessed
perceived safety, equitable service availability, and
social interaction. Economic Characteristics included
job opportunities, diversity of commercial activities, and
affordability of housing. Urban Recreation and
Accommodation focused on the condition of
accommodation, availability of rest areas, and access
to parks. Lastly, Ease in Urban Transport and Mobility
measured access to public transportation, walkability,
and traffic congestion. All items were rated on a
five-point Likert scale. Furthermore, the questionnaire
was reviewed by subject experts and underwent a
small pilot test to ensure clarity, internal consistency,
and relevance to the urban context.

Use of Perception-based Indicators

The research process utilised the perception-based
indicators because residential livability is affected by
the experience, interpretation and interaction of
residents with their environment; urban environmental

assessment literature majorly recognises that
subjective evaluations associated with livability
elements like comfort, safety, satisfaction and

well-being that are often neglected by technical
indicators (Huang et al. 2024). The perception-based
measurements within the instrument are important in
mixed land-use contexts due to the correlations
between residential, commercial and institutional
activities; reflecting the cumulative daily experiences
rather than separate environmental qualities. The
seven selected perception-based indicators align with
environmental science and urban  planning
multidimensional livability frameworks as Herrman and
Lewis (2017, p.2) cited that livability includes "health,
environmental quality, mobility, social inclusion,
economic vitality, and access to services" therefore;
the subjective assessments of residents for urban
systems' well-being support are viable for revealing the
key urban environmental and socio-economic issues in
mixed land-use corridors.

Public Health is operationalised by the perception of
people regarding hospital and healthcare provider
accessibility due to their importance within urban
livability; the environmental health study by Satarzadeh
et al. (2025) demonstrated that perception of security
and quality of life among the patients are majorly
influenced by healthcare facility affordability and quality
within the congested urban areas. Following the
importance, the perception-based assessment is
important for identifying localised health consequences
in mixed land-use regions; commercial activities could
improve health services but can also worsen

congestion  with environmental stressors. The
environmental quality indicators such as waste
management, water or air quality and noise pollution
were used to explore daily environmental stresses
associated with mixed land-use development as Mucci
et al. (2020) linked noise and sanitation to urban
environmental satisfaction and mental health. The
perception of residents highlights prolonged exposure
and inconvenience levels because objective
assessments often miss behavioural fluctuation and
contextual sensitivity thus; perception-based
assessments better explain the impacts of
environmental stressors on residential comfort and
livability across the business corridors.

Moreover, the mobility measured by transport
quality and modes to reflect land use integration as
sustainable urban mobility study illustrated that that
infrastructure availability, cost and convenience affect
satisfaction of citizens with transport systems (Rasca &
Saeed, 2022). However, Kitosi (2023) argued that
mixed land-use areas have more ftraffic, informal
transport and pedestrian conflicts thus;
perception-based mobility indicators reveals the
influence of transport systems on daily life and
residential social equality. The indicators of public
space and social equity were correlated to social
livability because as per Pineda (2022) the accessible
and inclusive public spaces improve social safety and
community engagement under which the perceived
social equity measures perspectives of citizens on
socioeconomic group access to services and
opportunities. The economic opportunities integrating
job opportunities and housing affordability were
selected to highlight the economic effects of mixed
land-use development as Zhou et al. (2022) implied
that mixed land-use increases employment but also
raise living expenses and displacement pressures. The
perception of residents on employment availability and
inexpensive housing reflects experienced economic
realities while basic utilities like pedestrian
infrastructure were included because they support
environmental justice and urban sustainability
(Ruiz-Apilanez et al., 2023) hence; perception-based
assessment of utilities and pedestrian safety evaluates
infrastructure based on daily use and lived experience.

Data Collection Procedure

A face-to-face household survey conducted by
trained field researchers was used to collect the data.
Surveys were administered during the daytime to
ensure safety and accessibility for residents. The
survey required approximately 10 to 12 minutes to
complete, allowing respondents adequate time to
consider each attribute. Completed questionnaires
were checked daily to verify accuracy and
completeness before being entered for analysis in
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SPSS. Moreover, this approach helped minimise
non-response bias and supported the collection of
high-quality and reliable data.

Data Analysis

SPSS Version 26 was used for data analysis with
emphasis on descriptive statistics. Attributes were
averaged within each indicator, and these averages
were then combined to generate site-specific indicator
means. This procedure allowed comparisons of
livability conditions across the four study areas and
helped identify the highest and lowest performing
locations. Furthermore, indicator rankings were derived
from the calculated means and served as the basis for
tables included in the Results section. This systematic
analytical approach ensured measurement integrity
and facilitated cross-comparability of the seven
livability indicators.

Ethical Approval

The current study was conducted in accordance
with the ethical guidelines for research involving human
participants. Ethical approval was granted by the
graduate research committee overseeing the thesis
from which the current study is derived. All participants
were informed about the voluntary nature of their
involvement, and verbal consent was obtained prior to
data collection. Respondents were assured that no
identifying information would be collected and that their
responses would be used solely for academic
purposes. Moreover, all procedures related to data
collection, storage, and reporting were carried out with
strict confidentiality and anonymity.

RESULTS

This section reports the empirical findings of the
current study on the livability of mixed land-use
neighborhoods. The results are based on resident
perceptions across seven key indicators of livability,
which include Urban Infrastructure and Services, Urban
Environmental Resources, Public Health and Wellness,
Social Equality, Economy, Urban Recreation and
Accommodation, and Ease in Urban Transport and
Mobility. All indicators were assessed through mean
attribute scores for the four study locations: Autobhan
Road, Wadhu Wah Road, Dr. Salahuddin Road, and
Market Road. Moreover, the following tables provide
detailed results along with analytical interpretations that
highlight spatial variations across neighborhoods and
outline their respective strengths and limitations. These
findings, when combined, support the ranking of major
independent variables that influence perceived
livability.

Rankings of Significant Independent Variables

The ranking of mostly influential, significant
independent variables with respect to each site in
terms of livability is given in this section. The variables
with zero values are likely to be most influential and
significant in providing the livability, unavaibility of
which could has adverse effects on the residents’
lifestyle.

Autobhan Road

Table 1 shows the most significant indicators from
all the identified indicators which are mentioned in the
above table 106. The significant level of the indicators

Table 1: Significant Independent Variable Rankings of Autobhan Road
Sr. No Variables Labels Significant Level

1. Urban Infrastructure and Services
I Access to Utility Services ‘ X1 ‘ 0.008
2, Urban Environmental Resources
I Noise Pollution | X6 | 0.001
3. Social Equality
l. Access to social network X12 0.001
1. Participation in social activities X14 0.000
4. Economy
l. Access To Retail Shops X16 0.003
1. Affordable housing X17 0.002
5. Urban Recreation and Accommodation
I Supermarkets, Malls , Public Markets | X20 | 0.000
6. Ease in Urban Transport and Mobility
I Reduced Travel Time And Cost | X23 | 0.000
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for regression test was <0.05. The significant indicators
which have significant level <0.05 for Autobhan road
are Access to Utility Services, Noise Pollution, Access
to social network, Participation in social activities,
Access to Retail Shops, Affordable housing,
Supermarkets, Malls, Public Markets, Reduced Travel
Time And Cost.

Wadhu Wah Road

Table 2 shows the most significant indicators from
all the identified indicators which are mentioned in the
above table 107. The significant level of the indicators
for regression test was <0.05. The significant indicators
which have significant level <0.05 for Wadhu Wah road

are Water Quality, Solid waste management system,
Noise Pollution, Hospital Services, Participation in
social activities, Access To Employment Opportunity,
Recreation Center And Public Parks, Supermarkets,
Malls, Public Markets, Quality Of Urban Road Network,
Alternative Modes Of Urban Transport.

Dr. Salahuddin Road

Table 3 shows the most significant indicators from
all the identified indicators which are mentioned in the
above table 108. The significant level of the indicators
for regression test was <0.05. The significant indicators
which have significant level <0.05 for Dr. Salahuddin
road are Access to Utility Services, Noise Pollution,

Table 2: Significant Independent Variable Rankings of Wadhu Wah Road

Sr. No Variables Labels Sig
1. Urban Environmental Resources
I Water Quality X5 0.000
1. Noise Pollution X6 0.005
M. Solid waste management system X7 0.001
2. Public Health and Wellness Services
1 Hospital Services ‘ X8 ‘ 0.000
3. Social Equality
I Participation in social activities ‘ X14 ‘ 0.000
4. Economy
. Access To Employment Opportunity ‘ X15 ‘ 0.000
5. Urban Recreation and Accommodation
. Recreation Center And Public Parks X18 0.008
1. Supermarkets, Malls , Public Markets X20 0.004
6. Ease in Urban Transport and Mobility
I Quality Of Urban Road Network X21 0.002
1. Alternative Modes Of Urban Transport X22 0.000

Table 3: Significant Independent Variable Rankings of Dr. Salahuddin Road

Sr.No Variables Labels Significant Level
1. Urban Infrastructure and Services
I Access to Utility Services ‘ X1 ‘ 0.03
2. Urban Environmental Resources
l. Noise Pollution X6 0.04
3. Social Equality
l. Access to social network ‘ X12 ‘ 0.02
4. Economy
I. Access To Employment Opportunity ‘ X15 ‘ 0.006
7. Ease in Urban Transport and Mobility
I. Alternative Modes Of Urban Transport X22 0.000
II. Reduced Travel Time And Cost X23 0.002
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Table 4: Significant Independent Variable Rankings of Market Road

Sr. No Variables Labels Significant Level
1. Urban Infrastructure and Services
| Access to Utility Services X1 0.006
I Provision Of Public Spaces for public X2 0.01
event
2 Urban Environmental Resources
l. Air quality X4 0.004
3. Public Health and Wellness Services
. Hospital Services X8 0.000
II. Sewage system X10 0.001
4. Social Equality
l. Security X11 0.001
XII. Proximity to educational facilities X13 0.01
XIV. Participation in social activities X14 0.001
5. Economy
XVII. Affordable housing xX17 0.007

Access to social Networks, Access To Employment
Opportunity, Alternative Modes Of Urban Transport,
Reduced Travel Time And Cost.

Market Road

Table 4 shows the most significant indicators from
all the identified indicators which are mentioned in the
above table 109. The significant level of the indicators
for regression test was <0.05. The significant indicators
which have significant level <0.05 for Market road are
Access to Utility Services, Provision of Public spaces
for public events, Air Pollution, Hospital Services,
Sewage System, Security, Proximity to educational
facilities, Participation in social activities and Affordable
Housing.

Urban Infrastructure and Services

This indicator evaluates access to essential utilities,
availability of public spaces, and the condition of
pedestrian infrastructure. These characteristics form
the foundation of urban habitation, particularly in mixed
commercial and residential environments (Table 5).

As shown in Table 5, across all locations, utility
services received relatively high ratings, and residents
emphasised the importance of reliable electricity, water
supply, and waste services. In contrast, pedestrian
infrastructure and street lighting consistently showed
lower scores, reflecting narrow sidewalks, unsafe
crossings, and limited night visibility. Furthermore, Dr.
Salahuddin Road recorded the strongest performance
overall, likely due to more structured commercial
development and comparatively organised service
provision. Wadhu Wah Road demonstrated the
weakest performance in terms of public spaces,
indicating a decline in recreational and
community-oriented areas as commercial activity
increases.

Urban Environmental Resources

This indicator examines environmental quality,
including sanitation, noise levels, and greenery. The
environmental condition is closely linked to comfort and
overall well-being as shown in Table 6.

Table 5: Mean Value of Attributes of Urban Infrastructure and Service With Respect to Each Site

Attributes Autobhan Road Wadhu Wah Road Dr. Salahuddin Road Market Road
Access to Utility Services 3.64 3.69 3.79 3.69
Provision of Public Spaces 3.31 3.09 3.28 3.16
Safe Pedestrian Infrastructure 2.85 2.82 3.1 2.80
Overall Mean 3.26 3.20 3.39 3.21
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Table 6: Mean Value of Attributes of Urban Environmental Resources

Attribute Autobhan Wadhu Wah Dr. Salahuddin Market
Street Cleanliness 2.98 3.04 3.14 3.00
Noise Levels 2.86 2.70 2.91 2.73
Greenery Presence 2.55 2.50 2.74 2.60
Overall Mean 2.80 2.75 2.93 2.78

Perceptions of environmental conditions were
moderate, and once again Dr. Salahuddin Road
showed the highest overall mean. The presence of
greenery remained limited in all neighborhoods,
reflecing a common challenge in densely
commercialised areas where open space is restricted.
Furthermore, Wadhu Wah Road showed the highest
noise-related disturbance, suggesting unregulated
commercial expansion and increasing traffic pressure.
Overall, the environmental conditions were viewed as
average, with residents indicating that the quality of the
environment requires considerable improvement.

Public Health and Wellness

This component covers accessibility of clinics,
efficiency of waste collection, and perceived water
quality, all of which directly influence health outcomes
in urban areas (Table 7).

Healthcare accessibility received favourable scores,
and residents expressed satisfaction regarding the
availability of clinics. Dr. Salahuddin Road had the
highest score for water quality, implying comparatively
stronger municipal oversight or improved supply
systems. Waste management, however, was
inconsistent, particularly in Wadhu Wah Road. Despite

these shortcomings, overall health-related perceptions
were positive across all four neighborhoods.

Social Equality

This measure reflects perceived safety, equitable
access to services, and community interaction. These
aspects are essential for maintaining social cohesion in
dense urban settings (Table 8).

Moderate perceptions of social equality were
observed across all study sites. Residents generally
expressed satisfaction with opportunities for social
connection. However, Wadhu Wah Road showed
slightly weaker security perceptions, possibly due to its
diverse land-use pattern and reduced oversight.
Furthermore, Dr. Salahuddin Road once again ranked

highest, demonstrating stronger equity in service
access and enhanced social engagement.
Economy

Economic  livability is  assessed through

employment opportunities, diversity of commercial
activities, and affordability of housing, all of which are
crucial for long-term sustainability (Table 9).

Table 7: Mean Value of Attributes of Public Health and Wellness
Attribute Autobhan Wadhu Wah Dr. Salahuddin Market
Access to Clinics 3.15 3.08 3.22 3.10
Waste Management 2.89 2.84 3.00 2.91
Water Quality 3.01 2.96 3.18 3.05
Overall Mean 3.01 2.96 3.13 3.02
Table 8: Mean Value of Attributes of Social Equality
Attribute Autobhan Wadhu Wah Dr. Salahuddin Market
Sense of Security 2.92 2.85 3.10 2.90
Equal Access 3.02 2.95 3.12 3.00
Community Interaction 3.21 3.15 3.29 3.18
Overall Mean 3.05 2.98 3.17 3.03
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Table 9: Mean Value of Attributes of the Economy

Attribute Autobhan Wadhu Wah Dr. Salahuddin Market
Job Opportunities 3.20 3.10 3.28 3.18
Commercial Diversity 3.25 3.18 3.33 3.21
Housing Affordability 2.96 2.88 3.05 2.92
Overall Mean 3.14 3.05 3.22 3.10
Economic indicators were strong across all walkability, and traffic congestion, which affect daily

neighborhoods. Residents  acknowledged the
availability of commercial activities and employment
options, consistent with the nature of mixed-use
corridors. Housing affordability received the lowest
mean across all roads, suggesting increasing living
costs linked with intense = commercialization.
Furthermore, Dr. Salahuddin Road maintained the
highest overall performance, reflecting a more
balanced and organised economic environment.

Urban Recreation and Accommodation

This indicator represents availability of parks, rest
areas, and accommodation quality, which contribute to
comfort and psychological well-being (Table 10).

Recreational facilities were limited across all
locations. The availability of parks and seating areas
scored low, demonstrating insufficient investment in
leisure spaces. In contrast, accommodation quality was
rated more positively, particularly on Dr. Salahuddin
Road, indicating stronger building standards and more
orderly development patterns in that area.

Ease in Urban Transport and Mobility

This indicator assesses access to public transport,

mobility conditions (Table 11).

Mobility patterns showed that access to public
transport was generally adequate. However, walkability
challenges and persistent congestion were noted
across all areas. Furthermore, Dr. Salahuddin Road
again recorded the highest overall mean, reinforcing its
consistent superiority across all livability indicators
examined in the current study.

DISCUSSION

Livability has become one of the growing concepts
in modern city planning, where planners are trying to
provide the environment that enhances well-being,
social collectiveness, and economic sustainability.
Mixed-use commercial corridors are also the key
elements of the urban landscape as they predetermine
the availability of the necessary services, socialization,
and daily mobility schemes. In addition, subjectivity of
livability to the residents, especially in dynamic settings
is a crucial starting point to the development of
context-focused planning. The present paper has
explored seven key livability indicators within four
mixed use districts with significant spatial and
perceptual disparities thus clearly explaining the merits

Table 10: Mean Value of Attributes of Urban Recreation and Accommodation

Attribute Autobhan Wadhu Wah Dr. Salahuddin Market
Park Availability 2.70 2.62 2.85 2.66
Seating & Rest Spots 2.89 2.80 3.00 2.84
Accommodation Quality 3.12 3.05 3.20 3.10
Overall Mean 2.90 2.82 3.02 2.87
Table 11: Mean Value of Attributes of Urban Transport and Mobility
Attribute Autobhan Wadhu Wah Dr. Salahuddin Market
Public Transport Access 3.30 3.22 3.41 3.28
Walkability 2.82 2.70 2.95 2.76
Traffic Congestion 2.60 2.52 2.70 2.55
Overall Mean 2.91 2.81 3.02 2.86
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and shortcomings of commercially viable urban
neighborhoods.

The results indicated that Dr. Salahuddin road has
significantly better results compared to the other
locations in nearly all of the indicators of livability. Its
slightly orderly evolution, better local control, and even
more organized commercial activity seemed to
enhance satisfaction regarding utility services,
environmental purity, accessibility of clinics, economic
opportunities and mobility. This tendency implies that
controlled commercial development accompanied by
organized infrastructural investment can help to
achieve better conditions of livability according to the
opinions of people living in the area. Conversely,
Wadhu Wah Road had lower scores consistently
especially on such aspects as provision of public space,
noise, walkability and waste management. These
results suggest that the uncontrolled commercial
development has a negative impact on the
environment, safety of pedestrians, and the general
access to community-supportive infrastructure.

Even amenities like electricity and water supply
which are the basic amenities were also reported to be
of high satisfaction in all the neighborhoods, which is
the expectation of high population density in urban
areas. However, the presence of pedestrian structures
and other vegetation was always subpar, which
demonstrates an institutional failure to consider
non-motorized mobility and environmentally friendly
design in the mixed-use corridors. These inadequacies
directly affect the safety and walkability of cities and
their psychological conditions. Besides, the issue of
environmental concerns could also be witnessed since
noise in many places surrounded by heavy traffic and
commercial crowding were often reported as
problematic. The small number of parks, rest areas and
recreation facilities were also indicative of a lack of
investment in community oriented urban design
particularly in the older and more compact commercial
precincts.

International health and environmental quality
standards is important for environmental aspects for
the residential livability under which it is important to
compare the resident perceptions about noise, air
quality, water quality and waste management with

WHO and environmental science benchmarks;
perception-based indicators can supplement
cumulative exposure and lived environmental

conditions for pollution concentrations. The noise
pollution was poor across all four research corridors
with mean values below to the standard threshold and
Wadhu Wah Road demonstrated the poorest
performance; WHO Environmental Noise Guidelines
advocated for limiting road traffic noise to 53 dB L_den

during the day and 45 dB L_night to prevent sleep
disturbance, cardiovascular stress and cognitive
impairment (Sustainability Directory, 2025). However,
the current datasets does not measure the noise in
decibels but the persistently low perception scores
strongly reflected that these thresholds must be
exceeded due to highly commercialized corridors with
high traffic density, informal loading and mixed
vehicular modes. Redondo et al. (2021) further
established that subjective noise annoyance closely
associated with objective exposure levels, especially in
dense metropolitan areas where residents are exposed
to noise pollution for considerable lengthy periods while
the current datasets further highlighted that noise
pollution is geographically increased along unregulated
commercial expansion corridors like Wadhu Wah Road
and Market Road. Rehman and Asghar (2016)
previously found that mixed land-use corridors in
developing cities (with unregulated commercial
expansion) are noise hotspots due to poor zoning
enforcement and ftraffic management however; the
considerable good perception score for Dr. Salahuddin
Road established that strategic commercial planning
and wider road profiles can reduce noise exposure in
mixed-use areas yet the study failed in finding any
perception score that met WHO noise comfort criteria
which consequently indicates a systemic
environmental governance deficiency.

The urban environmental research by Abdur-Rouf
and Shaaban (2022) already established that daytime
noise levels in mixed land-use and commercial
corridors of developing cities range from 60 to 75 dB
with peak levels often exceeding 80 dB near crossings,
bus stops and commercial loading zones; these values
surpass WHO guidelines (far) and linked with many
negative health effects. Following the poor noise levels,
mean perception scores of 2.86, 2.70, 2.9 and 2.73 are
consistently poor throughout all four corridors which
consequently indicated that residents are constantly
exposed to noise levels within or over the reported high
urban ranges. The comparative research from South
Asian cities provide more clear estimations as traffic
congestion, informal public transport and roadside
commercial activities elevated the roadside noise in
mixed-use corridors in Karachi and Delhi to 88 and 66
dB respectively (Aziz et al., 2021; Chauhan et al.,
2021). The environments of Karachi and Delhi reflected
the similar functional and geographic qualities of
Hyderabad as the poor perception scores for Wadhu
Wah Road and Market Road are aligned with with
noise exposure patterns in urban contexts;
demonstrating that residents are aware of excessive
noise and experiencing its cumulative effects over time.
The public health concerns from extended chronic
exposure to noise is beyond the discomfort as Miinzel
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and Sgrensen (2017) cited that chronic traffic noise
exposure above 55-60 dB has been linked to
hypertension, ischemic heart disease, sleep disorders
and cognitive impairment among children and older
adults. Continuous exposure increases health risks
because recovery intervals are restricted in mixed-use
areas with residential places in the closer proximity to
overnight commercial activities hence; low perception
scores across all corridors of Hyderabad indicated
discomfort with physiological and environmental stress.

Moreover, the environment risks from urban noise
levels went beyond human health because high noise
levels undermine outdoor activities, social contact and
public space functionality hence; noise in packed
business corridors discourages pedestrian movement
and reduces open space utilisation which consequently
lowers the sustainable livability (Lawrence et al., 2025).
Following the impact, the current datasets also
demonstrated that lower environmental quality scores
are correlated with poorer public space use and
walkability thus; noise pollution is a confounding
stressor that promotes multiple livability issues. The
geographic diversity across the four corridors
supported the interpretation as better perception score
at Dr. Salahuddin Road reflected noise levels around
55-60 dB which are still above WHO comfort thresholds
(Sustainability Directory, 20205) but less harmful than
other congested corridors. Li et al. (2025) found that a
small 3-5 dB decrease in noise can improve comfort
and health in the residential settings under which the
focused planning measures and regulations in
mixed-use contexts like traffic slowdown, road
hierarchy and loading activity separation can limit noise
exposure. However, Nguyen et al. (2025) argued that
noise regulation in many developing cities target
individual sources of car horns and loudspeakers
rather than systemic factors like land-use
incompatibility and transport system inefficiencies but
the systematic findings including the datasets of
current research demonstrated that residents perceive
noise as a daily occurrence rather than an occasional
inconvenience while a chronic environmental stressors
have worse long-term health effects than peak
exposures (Adegboye ef al., 2023).The severity of
noise pollution across the study corridors revealed the
exposure levels that would affect health and
environmental quality proven by the comparison to
complex urban noise ranges in the published literature
hence; the data implied that noise in these mixed
land-use areas is relative to high-risk urban
environment in South Asian cities.

The air quality perceptions along Market Road
should also be compared to WHO criteria as the WHO
Global Air Quality Guidelines (2021) set annual mean

limits of 5 pyg/m® for PM2.5 and 15 pg/m?® for PM10;
lowering prior requirements due to rising health
hazards from low exposure levels (WHO, 2021).
According to Ghafoor et al. (2025), the urban areas of
Pakistan (including Hyderabad) often exceeded the
recommended levels of air pollution due to vehicle
emissions, roadside business activity and inadequate
fuel regulations while following the trend; the moderate
to low air quality perception scores in the current
datasets indicated that residents must suffer with
visible dust and smell leading to discomfort. The
perception-based air quality dissatisfaction
demonstrated pollutant concentrations, exposure
length and street-level outcomes; mixed land-use
corridors increases vehicles and pedestrians activity
but also increases inhalation risk among resident and
routine user. Bonsu et al. (2025) cited that
environmental health research found that street-level
exposure of air pollution often surpasses city-level
regulatory reporting averages; explaining that citizens
perceive air quality more negatively due to visible flaws
than restricted monitoring data therefore strategic
geographic organisational and traffic flow restriction
moderates the air quality perception score in the
corridor of Dr. Salahuddin Road.

The datasets on water quality highlighted positively
moderate (better than air and noise) yet uneven mean
values as Wadhu Wah Road scored lowest with 2.96
while Dr. Salahuddin Road scored highest 3.18 for
water quality perception; microbiological safety,
chemical contaminant limitations and physical
acceptability are key to safe drinking water but 3.4
billion people (majority from developing countries like
Pakistan) in 2024 still lack safely managed sanitation
services (WHO, 2025). The irregular supply systems,
traditional pipelines and sewage cross-contamination
are common issues undermining water sanitation in
Pakistan (Kumar et al., 2022) but for the city of
Hyderabad the moderate water quality satisfaction in
the current dataset; reflected partial compliance with
physical and availability expectations instead of
microbiological safety regulations. According to Volf et
al. (2025) the perceived water quality often hide the
microbial contamination risks because the water clarity
and acceptable taste undermine the microbiological
contamination; higher satisfaction (mean values) on Dr.
Salahuddin Road potentially indicate  newer
infrastructure or better municipal governance while
lower results on Wadhu Wah Road highlighted risks
associated with with informal service connections and
infrastructure overload in rapid commercialising
environment. However, the variations of the score and
hidden risk of microbial contamination even with
positive perception score reflected the need for
comprehensive water quality testing and infrastructure
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audits; considering the importance of perception-based
indicators as early warning tools in environmental
assessment.

The waste management perceptions on Wadhu
Wah Road and Autobhan were the weakest
environmental qualities with mean values of 2.84 and
2.89 respectively, deviating from WHO and UN-Habitat
urban sanitation guidelines. The WHO established that
poor solid waste management causes vector-borne
diseases, groundwater contamination and degraded
urban aesthetics while the uneven collection, visible
dumping and poor segregation are indicated by mean
scores below the average positive attitude of 26.1+7.8
(Ghanadzadeh et al., 2014). A more updated urban
environmental study in South Asia by Manna et al.
(2025) found that mixed land-use corridors are
particularly vulnerable to waste accumulation due to
rapid commercial turnover and inadequate municipal
capacity; but the considerable better waste
management perception on Dr. Salahuddin Road with
the mean score of 3.00 demonstrated that formal
commercial frameworks and defined service roles can
improve environmental outcomes. However, no
corridors had perception scores that indicated
alignment with sustainable urban waste management
requirements such frequent collection, hygienic storage
and environmentally safe disposal as lkram and
Boudraa (2025) affirmed that service provision for
ethical governance often lags behind land-use
intensification within secondary cities with fragile
sustainable planning.

The misalignment of environmental perception
scores with established guidelines highlighted that
mixed land-use development enhances economic
vitality and accessibility but increases environmental
damage by violating international health and
environmental standards. WHO emphasises that
environmental livability is a prerequisite for public
health instead of a by-product of economic success
(Satarzadeh et al., 2025) but in mixed land-use
corridors of Hyderabad, the commercial benefits are
not aligned with by equivalent environmental
preventions demonstrated by moderate to low
perception scores for noise, air, water and waste
indicators. The datasets further highlighted the gradual
urban development without integrated environmental
management as the Dr. Salahuddin Road better scored
for majority indicators but even this research corridor
failed to meet WHO environmental standards.
Following to failure to meet established standards, the
findings promoted urban environmental assessment
recommendations by Wang et al. (2024) for stronger
regulatory enforcement, frequent environmental
monitoring and land-use planning that integrates

environmental health standards rather than treating
them as residual issues. The comparison of people’
perceptions with environmental standards
demonstrated that continuous environmental quality
deficits limit the livability of mixed land-use
communities in Hyderabad thus; Noise pollution, poor
air quality, unsafe water and poor waste management
endangered the public health and urban sustainability
due to weak compliance with WHO standards.

The study of mixed-use outcomes s
context-specific which is further reinforced by the
present study as compared to the European-based
research. As an example, Bahr (2024) in Switzerland
discovered that urban lands and urban greenery
positively affect the satisfaction with life, but differences
in the effects were shown among people of different
ages (Bahr, 2024). The older adults found green
elements more helpful but the younger ones found
great benefit with heterogeneous land use. This is a
more refracted and demographically divergent impact
which is generally missing in demonstrating the
findings in Hyderabad where the deficiency in greenery
was global and not age-specific. In addition, the paper
of Ma et al. in peri-urban China states that mixed-use
development is a two-sided phenomena. On the one
hand, the compatibility of the mixed use can facilitate
the decrease in residential vacancy and improve the
city vitality (Ma et al., 2022). Disordered mixed use on
the other side may intensify decline, and has a threat to
livability. This duality is very much similar to the results
of the present study since regulated and structured
commercial areas like Dr. Salahuddin Road worked
much better compared to uncontrolled areas like
Wadhu Wah Road. Taken together, these opposite
studies support the fact that success in the mixed-use
development does not come naturally. Rather, it rests
on supportive planning, environmental care and
sensitivity to local background, both of which are
important in sustainable urban development of the
Global South and the Global North.

In general, the present research promotes a
number of global findings that have been established.
Mixed use business streets have the potential to
improve the livability in the city, but the success is
significantly contributed by how much regulation is in
place, investment infrastructures and controlling
environments (Hamidi, 2025; Li et al., 2024; Siegert et
al., 2025). In addition, regions that are created by
organised planning are likely to have favourable results
in terms of movement, physical health, environmental
ease, and financial prospects, whereas unmanaged or
hastily filling regions are more likely to construct an
unfavourable scenario (Alipour et al., 2025; Jinollo et
al., 2025; Sepetis et al., 2024). These findings highlight
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the necessity of combined approach planning solutions
that incorporate priority in walkability, provision of
public space, waste management and environmental
improvement in an attempt to facilitate long-term
livability in mixed-use urban environment.

Interpretation of Results from Environmental
Engineering Perspective

The environmental engineering perspective
reflected that land-use intensity, traffic dynamics, and
infrastructural deficiencies promoted environmental
degradation in mixed land-use corridors of Hyderabad.
The development of mixed land-use without
complimentary environmental infrastructure upgrades
stressed the urban systems by causing pollution,
service inefficiencies and environmental degradation
under which the environmental indicators include noise,
cleanliness, greenery, waste management and
congestion have moderate to low mean ratings. The
environmental stress in study corridors is driven by
land-use intensity as daily population loads; freight
activity and service demand grow with high business
density without increasing any utility capacity or
environmental buffers. Environmental engineering
literature by Manzueta et al. (2024) emphasises that
noise, solid waste, vehicular emissions and wastewater
generation rise non-linearly when residential and
commercial functions coexist at high intensity hence;
the continuously low environmental resource mean
values of on Wadhu Wah Road and Market Road (2.75
and 2.78 respectively) demonstrated that these
corridors surpassed their environmental carrying
capacity leading to poor air quality, noise, and waste
management.

The traffic flows are another major environmental
stressor across all indicators as Fattah et al. (2021)
cited that moderate public transit access, low
pedestrian access and continuous congestion
highlighted the inefficient traffic management rather
than mobility shortages while He et al. (2025) added
that “stop and go” traffic increases PM2.5, NOx and CO
emissions. Following the impact, Market Road and
Wadhu Wah Road have substantial independent
variability in air quality and noise pollution despite
similar transport access scores because environmental
engineering models affirmed that traffic congestion
causes more pollution than free-flow conditions at
similar traffic volumes. The noise pollution is also
associated with to traffic engineering problems as the
mixture of big trucks, motorbikes, rickshaws and buses
on shared routes generate acoustic energy due to
diverse engine types and uneven speeds hence;
heterogeneous traffic streams always produce higher
noise than homogenous flows (Montanino et al., 2021).
However, the considerable better environmental

performance at Dr. Salahuddin Road reflected that
more uniform traffic flow, larger road profiles and
clearer functional segmentation minimise noise
propagation while promoting the importance of traffic
planning in environmental control.

Infrastructure deficiencies also contributed towards
pollution and environmental degradation as public
health and environmental resource indicators
highlighted waste management, sanitation and
greenery difference on Wadhu Wah Road. Manna et al.
(2025) cited that poor solid waste management with
irregular collection, no transfer stations and roadside
dumping causes secondary contamination via leachate
formation, blocked drainage and vector proliferation
however, moderate waste management scores on
corridors of Autobhan and Dr. Salahuddin Road
reflected partial system functionality but with
insufficient infrastructural capacity to manage
commercial waste growth. The lack of flora along all
highways affects environmental engineering as the
urban greenery passively controls pollution by
controlling noise and airborne particle (Kumar et al.,
2019) yet the low greenery scores implied missed
low-cost environmental mitigation opportunities to
manage infrastructural stress. The water quality and
the importance of the sewage system on Market Road
also highlighted the infrastructural stress as
Zeydalinejad et al. (2024) cited that old sewer networks
in mixed-use regions associated with the risks of
leakage and cross-contamination of commercial
effluents into residential systems. The elevated
importance of sewage systems as an independent
variable established that residents of Hyderabad are
experiencing system overload symptoms like odours,
blockage or sporadic service that all are engineering
failure modes in rapidly commercialising corridors.

Moreover, the geographic consistency of high
performance by Dr. Salahuddin Road across most
indicators illustrated the infrastructure alignment as its
comparative higher mean scores indicated better
land-use intensity, transport design and service
capacity synchronization. According to Zhu and Zhang
(2025) environmental engineering principles focused
on redundancy, safety aspects and demand projections
to improve infrastructure performance but the poor
performance of Wadhu Wah Road is subjected to
reactive development under which infrastructure is
retrofitted rather than strategically designed resulting in
inefficiencies and environmental externalities. The
datasets  collectively  established that urban
development without engineering integration causes
environmental degradation in these corridors but
mixed-use development with traffic management,
waste processing and green infrastructure would
improve livability; the quantitative scores demonstrated



76 Journal of Environmental Science and Engineering Technology, 2025, Vol. 13

Fatima and Mushtaque

that land-use transition undermined environmental
engineering interventions in Hyderabad, resulting in
decreasing environmental quality despite economic
and mobility benefits.

Strengths and Limitation

The study systematically assesses livability in
mixed land-use corridors using seven clear indicators,
providing a structured framework for comparative
resident  experiences. It encompasses four
neighborhoods with varying commercial levels to

analyze the impact of urban form on perceived livability.

Data collection involved self-administered
questionnaires and face-to-face interactions,
enhancing measurement consistency and response
accuracy. Descriptive statistical methods effectively
report findings that inform planning and policy
interventions. However, limitations include a purposive
sampling approach, which may not fully represent all
demographics, and the inherent subjectivity of
self-reported data, though acceptable for livability
studies. Despite these limitations, the research offers
valuable evidence for urban management and
planning.

POLICY IMPLICATIONS- RECOMMENDING
ENVIRONMENTAL MANAGEMENT AND
ENGINEERING-ORIENTED INTERVENTIONS

The policy implication recommend following
targeted environmental management and engineering
interventions to address deficiencies in mixed land-use
corridors due to the importance of environmental
variables like noise pollution, waste management, air
quality and limited greenery:

A) Zooning Buffer and land-use regulation should
be strengthened to reduce environmental externalities
of mixed-use intensification as all four research
corridors have major noise pollution and moderate
environmental resource scores; reflecting that business
and residential activities are spatially intermingled
without buffering. Planning policy should include
transitional zoning buffers like service lanes,
landscaped strips or low-impact business frontages
between high-traffic commercial zones and residential
areas as Zeydalinejad et al. (2024) found that minimal
geographic separation, building orientation constraints
and setback laws can minimise noise propagation and
vehicular emissions. The enforcement of zoning that
limit heavy vehicular access during peak residential
hours and noise-intensive commercial activities near
housing environment would benefit corridors like
Wadhu Wah Road and Market Road because
unregulated = commercialisation  has  increased
environmental stress.

B) Waste collection systems need route reduction,
decentralised facilities and performance-based service
solid waste management and sanitation were major
issues on Wadhu Wah Road but waste management
mean scores were moderate across all locations;
demonstrating that collection frequency and capacity
inefficiencies rather than service absence from an
environmental engineering perspective. According to
Ghanadzadeh et al. (2014) and Manna et al. (2025)
municipalities should optimise collection routes using
demand-based scheduling to manage commercial
waste peaks under which creating multiple transfer
points or enclosed garbage collection facilities within
crowded corridors reduces roadside dumping and
secondary pollution. However, the addition of
monitoring tools like service audits or community
reporting systems are also important to prevent
accountability and efficiency because unmanaged
garbage accumulation poses public health problems
and environmental deterioration.

C) Crowded corridors should prioritise urban
greening methods as cost-effective environmental
mitigation tools because currently all communities have
minimal greenery due to negligible green infrastructure
but Kumar et al. (2019) established that urban
vegetation passively controls noise, air quality,
microclimates and psychological well-being. Following
the benefits, policy interventions require mixed-use
complexes to provide street trees, vertical greening
and small parks in underutilised locations thus;
corridor-specific greening initiatives and pedestrian
infrastructure modifications would improve
environmental comfort and public health.

The datasets and policy implication correlations,
established that land-use growth and environmental
management systems misaligned in Hyderabad which
consequently lead to livability challenges in mixed-use
areas therefore; zoning buffers, engineering waste
collection and urban greening can improve
environmental performance and livability across the
business corridors of Hyderabad.

CONCLUSION

The current study assessed livability among
residents in four mixed land-use districts across seven
major indicators. The results showed that Dr.
Salahuddin Road consistently performed at a higher
level than the other locations, reflecting the positive
influence of structured commercial development and
coordinated service delivery. Moreover, infrastructure
quality, access to public health care, economic
prospects, and mobility emerged as the strongest
contributors to perceived livability, whereas pedestrian
infrastructure, greenery, and recreational spaces
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remained weak. Overall, the current study indicates
that appropriate land-use planning and balanced urban
services can substantially improve neighborhood
conditions and support sustainable change in rapidly
urbanizing areas.

DECLARATIONS

Conflict of Interest

The authors declare no conflicts of interest.

Data Availability

The datasets generated and analyzed during the
current study are available from the corresponding
author upon reasonable request.

Funding

This research did not receive any specific grant
from funding agencies in the public, commercial, or
not-for-profit sectors.

REFERENCES

[1] Adhikari, A. K., & Roy, T. B. (2021). Latent factor analysis
and measurement on sustainable urban livability in Siliguri
Municipal Corporation, West Bengal through EFA and CFA
model. Computational urban science, 1(1), 23.
https://doi.org/10.1007/s43762-021-00023-w

[2] Al Noman, A., Al-Tanbin, S. H., & Hossain, M. T. Urban
Livability and Vertical Inclusion: Exploring Mixed-Use
Development Strategies in Khulna, Bangladesh.

[3] Ali, A. S., & Baper, S. Y. (2023). Assessment of livability in
commercial streets via placemaking. Sustainability, 15(8),
6834.
https://doi.org/10.3390/su15086834

[4] Alipour, S., Meshkini, A., & Shahsavar, A. (2025). Future
drivers of housing: a step towards strengthening the livability
of urban residential neighborhoods, Tehran, Iran. Journal of
Housing and the Built Environment, 40(4), 1493-1539.
https://doi.org/10.1007/s10901-025-10212-2

[5] Allen, K.-A., Kern, M. L., Rozek, C. S., Mclnerney, D. M., &
Slavich, G. M. (2021). Belonging: A review of conceptual
issues, an integrative framework, and directions for future
research. Australian journal of psychology, 73(1), 87-102.
https://doi.org/10.1080/00049530.2021.1883409

[6] ASHFAQ, M. Z. Reimagining Urban Cores: Mixed-Use
Development as a Catalyst for Community Engagement Shri
Mata Vaishno Devi University Katra].

[7] Bahr, S. (2024). The relationship between urban greenery,
mixed land use and life satisfaction: An examination using
remote sensing data and deep learning. Landscape and
Urban Planning, 251, 105174.
https://doi.org/10.1016/j.landurbplan.2024.105174

[8] Baobeid, A., Kog, M., & Al-Ghamdi, S. G. (2021). Walkability
and its relationships with health, sustainability, and livability:

elements of physical environment and evaluation frameworks.

Frontiers in built environment, 7, 721218.
https://doi.org/10.3389/fbuil.2021.721218

[9] Bove, A., & Ghiraldelli, M. (2025). Smart but Unlivable?
Rethinking Smart City Rankings Through Livability and
Urban Sustainability: A Comparative Perspective Between
Athens and Zurich. Sustainability, 17(19), 8901.
https://doi.org/10.3390/su17198901

[10] Dantzig, G. B., & Saaty, T. L. (1973). Compact city: a plan for
a liveable urban environment. (No Title).

(1]

[12]

[13]

[14]

(18]

[16]

(7]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

(23]

[26]

(27]

Das, K., Ramaswami, A., Fan, Y., & Cao, J. (2022).
Connecting the dots between urban infrastructure, well-being,
livability, and equity: a data-driven approach. Environmental
Research: Infrastructure and Sustainability, 2(3), 035004.
https://doi.org/10.1088/2634-4505/ac7901

Dsouza, N., Carroll-Scott, A., Bilal, U., Headen, I. E., Reis, R.,
& Martinez-Donate, A. P. (2023). Investigating the
measurement properties of livability: a scoping review. Cities
& health, 7(5), 839-853.
https://doi.org/10.1080/23748834.2023.2202894

El Azhar, Y. Methods of forming of architecture of mixed-use
residential complexes.

Elantary, A. R. (2025). Navigating Paradoxes of Liveability: A
Cross-Disciplinary Exploration of Urban Challenges in Jubail
Industrial City. Sustainability, 17(22), 10349.
https://doi.org/10.3390/su172210349

Hamidi, N. (2025). How Walkable Mixed-Use Urbanism
Affects Environmental, Social, and Economic Sustainability.
International journal of sustainable applied science and
engineering, 2(2), 25-38.

Jennings, V., Rigolon, A., Thompson, J., Murray, A,
Henderson, A., & Gragg, R. S. (2024). The dynamic
relationship between social cohesion and urban green space
in diverse communities: opportunities and challenges to
public health. International journal of environmental research
and public health, 21(6), 800.
https://doi.org/10.3390/ijerph21060800

Jinollo, G. T., Habtemariam, L. W., & Belete, D. A. (2025).
The impacts of mixed land use planning on spatial
development. Discover Cities, 2(1), 1-16.
https://doi.org/10.1007/s44327-025-00047-5

Jodder, P. K., Hossain, M. Z., & Thill, J.-C. (2025). Urban
Livability in a Rapidly Urbanizing Mid-Size City: Lessons for
Planning in the Global South. Sustainability, 17(4), 1504.
https://doi.org/10.3390/su17041504

Kausar, A., Zubair, S., Sohail, H., Anwar, M. M., Aziz, A.,
Vambol, S., Vambol, V., Khan, N. A., Poteriaiko, S., &
Tyshchenko, V. (2024). Evaluating the challenges and
impacts of mixed-use neighborhoods on urban planning: an
empirical study of a megacity, Karachi, Pakistan. Discover
Sustainability, 5(1), 24.
https://doi.org/10.1007/s43621-024-00195-5

Lei, T., Hu, H., Feng, G., Wang, L., Chen, Y., Chen, B., &
Wang, J. (2025). Evaluation and application of public space
in commercial buildings based on user behaviour needs.
Alexandria Engineering Journal, 125, 29-41.
https://doi.org/10.1016/j.aej.2025.04.028

Li, C. (2013). Liveability of high-rise housing estates: Case
studies in the inner city of Tianjin, China Cardiff University].

Li, J., Chen, Y., Zhao, D., & Zhai, J. (2024). The Impact of
Built Environment on Mixed Land Use: Evidence from Xi'an.
Land, 13(12), 2214.

https://doi.org/10.3390/land13122214

Ma, W., Jiang, G., Zhou, T., & Zhang, R. (2022). Mixed land
uses and community decline: Opportunities and challenges
for mitigating residential vacancy in peri-urban villages of
China. Frontiers in Environmental Science, 10, 887988.
https://doi.org/10.3389/fenvs.2022.887988

Martino, N., Girling, C., & Lu, Y. (2021). Urban form and
livability: socioeconomic and built environment indicators.
Buildings & Cities, 2(1).

https://doi.org/10.5334/bc.82

Mbata, R. I. (2024). Urban revitalization: Enhancing quality of
life through mixed-use developments. International Journal of
Science and Research Archive, 11(2), 191.
https://doi.org/10.30574/ijsra.2024.11.2.0385

Min, W. (2025). A scientometric review of cultural heritage
management and sustainable development through
evolutionary perspectives. npj Heritage Science, 13(1), 215.
https://doi.org/10.1038/s40494-025-01708-9

Molaei Qelichi, M., Ghasemi, K., Tepe, E., & Murgante, B.
(2025). Mapping Trends in Urban Livability Research: A
Comprehensive Bibliometric Analysis. Journal of Planning




78 Journal of Environmental Science and Engineering Technology, 2025, Vol. 13

Fatima and Mushtaque

(28]

[29]

(30]

[31]

[32]

(33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

(43]

[44]

Literature, 08854122241312181.
https://doi.org/10.1177/08854122241312181

Mouratidis, K., & Delclos-Ali6, X. (2026). Urban vitality versus
urban livability: Does vibrancy matter for neighborhood
satisfaction and neighborhood happiness? Cities, 168,
106473.

https://doi.org/10.1016/j.cities.2025.106473

Ojobo, H., Oluwagbemiga, P. A., & Shamang, K. J. (2024).
Unveiling the impact of urban green landscape on quality of
life in kaduna, Nigeria: residents' perceptions and
sustainable strategies. Journal of Contemporary Urban
Affairs, 8(1), 16-36.
https://doi.org/10.25034/ijcua.2024.v8n1-2

Pacione, M. (2003). Urban environmental quality and human
wellbeing—a social geographical perspective. Landscape

and Urban Planning, 65(1-2), 19-30.
https://doi.org/10.1016/S0169-2046(02)00234-7

Pandit, A. (2024). The Impact of Mixed-Use Developments
on Urban Revitalization: Lessons from Recent Projects.
https://doi.org/10.55041/ISJEM01344

Pang, Y., Zhang, W., & Jiang, H. (2024). A socio-spatial
exploration of rural livability satisfaction in megacity Beijing,
China. Ecological Indicators, 158, 111368.
https://doi.org/10.1016/j.ecolind.2023.111368

Roy, U. K., & Mishra, P. (2024). Exploring Commercial
Development in Delhi's Mixed-Use Neighbourhoods: An

Empirical Study. Journal of Contemporary Urban Affairs, 8(1),

271-288-271-288.
https://doi.org/10.25034/ijcua.2024.v8n1-15

Sarr, S. (2022). Barriers and opportunities to sustainable
urban agriculture: the case of Louisville, Kentucky.

Schindler, M., & Dionisio, R. (2024). Planning for urban
livability: Integrating socio-spatial indicators in city-making.
Journal of Urban Technology, 31(3), 53-82.
https://doi.org/10.1080/10630732.2024.2391889

Schmid, F. B. (2024). Flexibility in a multi-level planning
system and how its strategic use can foster compact and
green cities ETH Zurich].

Sepetis, A., Tsirigotis, D., Nikolaou, I., & Maniatis, Y. (2024).
ESG integration in evaluating and financing local
government: a new prospects for local governments and
modern societies. Regional Science Inquiry, 16(1), 81-97.

Siegert, M., Sevestre, H., Bentley, M. J., Brigham-Grette, J.,
Burgess, H., Buzzard, S., Cavitte, M., Chown, S. L., Colleoni,
F., & DeConto, R. M. (2025). Safeguarding the polar regions
from dangerous geoengineering: a critical assessment of
proposed concepts and future prospects. Frontiers in
Science, 3, 1527393.
https://doi.org/10.3389/fsci.2025.1527393

United-Nations. (2018). World urbanization prospects: The
2018 revision. . United Nations Department of Economic and
Social Affairs.

Wang, R., Shang, W., & Zhang, G. (2025). Research on the
influence of spontaneous commercial space on the
commercial vitality of historical and cultural districts.
Scientific reports, 15(1), 10443.
https://doi.org/10.1038/s41598-025-94712-9

Zhang, W.-H., Yuan, Q., & Cai, H. (2023). Unravelling urban
governance challenges: Objective assessment and expert
insights on livability in Longgang District, Shenzhen.
Ecological Indicators, 155, 110989.
https://doi.org/10.1016/j.ecolind.2023.110989

Abdur-Rouf, K. & Shaaban, K. (2022). Measuring, Mapping,
and Evaluating Daytime Traffic Noise Levels at Urban Road
Intersections in Doha, Qatar. Future Transportation, [online]
2(3), pp.625-643.
https://doi.org/10.3390/futuretransp2030034

Adegboye, O. A, Alele, F. O., Castellanos, M. E., Pak, A., &
Emeto, T. I. (2023). Editorial: Environmental stressors,
multi-hazards and their impact on health. Frontiers in public
health, 11, 1231955.
https://doi.org/10.3389/fpubh.2023.1231955

Aziz, A., Zuberi, H., Hassan, K. & Haroon, U. (2021). Impacts
assessment of Traffic Noise: A Case Study in two Business

(45]

[46]

[47]

(48]

[49]

(50]

[51]

[52]

(53]

[54]

(58]

[56]

[57]

(58]

Commercial Roads of Karachi. Universita degli Studi di
Bologna. [online]

Bonsu, N. O., Ababio, M., Appoh, E., Ashinyo, M., Essuman,
S., & Elliot, R. (2025). Air pollution, citizen science, and the
future of mobility in low- and middle-income countries.
Contemporary Social Science, 1-24.
https://doi.org/10.1080/21582041.2025.2587877

Chauhan, B. S., Kumar, S., Garg, N., & Gautam, C. (2023).
Evaluation and Analysis of Environmental Noise Levels in
NCT of Delhi, India. MAPAN, 38(2), 409-429.
https://doi.org/10.1007/s12647-022-00620-y

Fattah, M.A., Morshed, S.R., Morshed, S.Y., Hoque, M.M. &
Haque, M.N. (2021). The impact of urban street median in
pedestrian behavior and traffic flow: Experience from a
growing city Khulna, Bangladesh. Transportation
Engineering, [online] 6, pp.100090-100090.
https://doi.org/10.1016/j.treng.2021.100090

Ghafoor, N., None Mehr-Un-Nisa, Ghafoor, G.Z. & Sharif, F.
(2025). An empirical investigation of environmental impacts
of agglomeration economies in major cities of Pakistan.
Scientific Reports, [online] 15(1), pp.19831-19831.
https://doi.org/10.1038/s41598-025-03871-2

Ghanadzadeh, M., Akhavan Malayeri, N., Bollhasani, A.,
Eshrati, B., & Shamsi, M. (2014). The Survey of Viewpoint
Waste Management for Developing Methods of Education.
Iranian journal of public health, 43(11), 1591-1592.

He, Z., Laval, J., Han, Y., Hegyi, A., Nishi, R. & Wu, C.
(2025). A Review of Stop-and-Go Traffic Wave Suppression
Strategies: Variable Speed Limit vs. Jam-Absorption Driving.
arXiv (Cornell University). [online]

Herrman, T. & Lewis, R. (2017). What is Livability?: Framing
Livability. [online] Available at:
https://sci.uoregon.edu/sites/default/files/sub_1_- what_is_li
vability_lit_review.pdf.

Huang, J., Wang, Y., Wu, K., Yue, X. & Zhang, H. (2024).
Livability-oriented urban built environment: What kind of built
environment can increase the housing prices? Journal of
Urban Management, [online] 13(3), pp.357-371.
https://doi.org/10.1016/j.jum.2024.04.001

lkram, M. & Boudraa, C. (2025). The role of quality
governance in achieving sustainable development goals in
North Africa: An integrated decision-support system.
Sustainable Operations and Computers, [online] 6,
pp.198-216.

https://doi.org/10.1016/j.sus0c.2025.07.005

Kitosi, P. (2023). Implications of Traffic Mix on Pedestrian
Roads Safety in Urban Built Environment. DOAJ (DOAJ:
Directory of Open Access Journals). [online]

Kumar, P., Arshad, F., Shaheen, S. K., Nadeem, A, Islam, Z.,
& Essar, M. Y. (2022). Water sanitation in Karachi and its
impact on health. Annals of medicine and surgery (2012), 77,
103688.

https://doi.org/10.1016/j.amsu.2022.103688

Kumar, P., Druckman, A., Gallagher, J., Birgitta Gatersleben,
Allison, S., Eisenman, T.S., Hoang, U., Hama, S., Tiwari, A,
Sharma, A., K.V. Abhijith, Deepti Adlakha, Aonghus
McNabola, Astell-Burt, T., Feng, X., Skeldon, A.C., Lusignan,
S. de & Morawska, L. (2019). The nexus between air
pollution, green infrastructure and human health.
Environment International, [online] 133(Pt A),
pp.105181-105181.
https://doi.org/10.1016/j.envint.2019.105181

Lawrence, B., Beschi, S., Dehqan, F., Strugovshchikova, S.,
Khalil, ., Blioka-Sotiriou, M., Tribble, R., Friicht, A. & Gruehn,
D. (2025). Quiet routes to alleviate noise annoyance and
promote active mobility. Journal of Transport & Health,
[online] 44, p.102142.
https://doi.org/10.1016/j.jth.2025.102142

Li, H.,, Wang, L., Han, Y., Zhang, X., Zhang, H. & Chen, L.
(2025). Acoustic properties and durability of porous
low-noise pavement solutions to improve acoustic
environment: A critical literature review. International Journal
of Transportation Science and Technology.
https://doi.org/10.1016/j.ijtst.2025.06.011




Environmental Impacts of Urban Mixed Land-Use on Residential

Journal of Environmental Science and Engineering Technology, 2025, Vol. 13 79

[59] Manna, H., Pramanik, M., Pal, R., Sarkar, S., Zhran, M. & Investigating Environmental Justice in a European and
Halder, B. (2025). Land use land cover change and habitat Global Green Capital. Land, [online] 12(8), p.1534.
quality degradation in the tropical megacity of Bangkok: An https://doi.org/10.3390/land12081534
integrated CA-Markov and InVEST modeling approach [70]  Satarzadeh, L., Tabatabaee, S. S., Ghavami, V., & Moghri, J.
(1995-2045). Environmental and Sustainability Indicators, (2025). Understanding patient perceptions of access to
[online] 28, p.101036. healthcare centers in one of the major cities of Afghanistan.
https//d0|orq/101016/j|nd|02025101036 Scientific reports, 15(1)‘ 13500.
[60] Manzueta, R., Kumar, P., Arifio, A.H. & César Martin-Gémez https://doi.org/10.1038/s41598-025-98678-6
(2024). Strategies fo reduce air pollution emissions from [74]  systainability Directory (2025). What Are the Established
Llérnbaponrnizfter[]gr?ll'n:]ugg;ng;h 117-2205(1’?2;89 of The Total Exposure Limits (dBA) for Transportation Noise
Vi , i , Pp. - . s . .
https://doi.org/10.1016/j.scitotenv.2024.175809 i A W
[61] Montanino, M., Monteil, J. & Punzo, V. (2021). From https://pollution.sustainability-directory.com/learn/what-are-th
homogeneous to heterogeneous traffic flows: Lp String e-established-exposure-limits-dba-for-transportation-noise-re
stability under uncertain model parameters. Transportation commended-by-the-who/#:~:text=251%20min-,What%20Are
Research Part B Methodological, [online] 146, pp.136-154. %20the%20Established%20Exposure%20Limits%20(dBA)%
https://doi.org/10.1016/j.trb.2021.01.009 20for%20Transportation%20Noise,Ldn%E2%80%9D%20in
[62]  Mucci, N., Traversini, V., Lorini, C., De Sio, S., Galea, R. P., %20Some%20European%20Regulations?  [Accessed 26
Bonaccorsi, G., & Arcangeli, G. (2020). Urban Noise and Dec. 2025].
Psychological Distress: A Systematic Review. International [72] Volf, G., Susanj Cule, |., Atanasova, N., Zorko, S. & OZanié,
journal of environmental research and public health, 17(18), N. (2025). Explaining and Predicting Microbiological Water
6621. Quality for Sustainable Management of Drinking Water
https://doi.org/10.3390/ijerph17186621 Treatment Facilities. Sustainability, [online] 17(15), p.6659.
[63]  Minzel, T., & Serensen, M. (2017). Noise Pollution and https://doi.org/10.3390/su17156659
Arterial Hypertension. European cardiology, 12(1), 26-29. [73] Wang, W., Guan, X., Peng, X., Wang, Z,, Liang, X., & Zhu, J.
https://doi.org/10.15420/ecr.2016:31:2 (2024). Urban environmental monitoring and health risk
[64]  Nguyen, Q.C., Thanh, A,, Truong, B.G. & Thuc, H. (2025). f_}sset%smf%”t i”&‘?dﬁcml?ha1“;Zﬁ3ég‘7tﬂ'ge”t computing model.
Noise pollution in developing countries: Loopholes and rontiers in public neafth, 12, :
recommpendations for VietnparriJ law. City and Epnvironment https://doi.org/10.3389/fpubh.2024.1357715
Interactions, [online] 25, pp.100187-100187. [74] WHO. (2021). WHO global air quality guidelines. [online]
https://doi.org/10.1016/j.cacint.2025.100187 World Health Organization. Available at:
[65]  Pineda, V.S. (2022). What is Inclusive and Accessible Public https://www.who.int/publicationsifitem/9789240034228
Space? The Journal of Public Space, 7(2), pp.5-8. [Accessed 26 Dec. 2025].
https://doi.org/10.32891/jps.v7i2.1607 [75] WHO. (2025). JMP - Progress on household drinking water,
[66] Rasca, S., & Saeed, N. (2022) Exploring the factors sanitation and hygiene 2000-2024 - UNlCEF DATA. [online]
influencing the use of public transport by commuters living in UNICEF . DATA. _ Available at:
networks of small cities and towns. Travel Behaviour and https://data.unicef.org/resources/jmp-report-2025/ [Accessed
Society, [online] 28, pp.249-263. 26 Dec. 2025].
https://doi.org/10.1016/j.tbs.2022.03.007 [76] Zeydalinejad, N., Javadi, A.A. & Webber, J.L. (2024). Global
[67] Redondo, J., Peiré-Torres, M.P., Llinares, C., Bravo, J.M., perspectives on groundwater infiltration to sewer networks: A
Pereira, A. & Amado-Mendes, P. (2021). Correlation threat to urban sustainability. Water Research, [online] 262,
between objective and subjective assessment of noise p.122098.. doi:https://dqi.orgm0.1016/j.watres.2024.122098.
barriers. Applled ACOUStiCS, [onllne] 172Y p107640 https//d0|orq/101016/jwatre82024122098
https://doi.org/10.1016/j.apacoust.2020.107640 [77] Zhou, X., Yeh, A.G.O, Yue, Y. & Li, W. (2022).
[68]  Rehman, A. & Asghar, Z. (2016). Mixed Use of Land in Big Residential-employment mixed use and jobs-housing
cities of Pakistan and its Impact on Reduction in commuting balance: A case study of Shenzhen, China. Land Use Policy,
and Congestion Cost. Journal of Architecture and Planning, [online] 119, pp.106201-106201.
[online] 21(2nd), pp17_28 Available at: https//d0|orq/101016/]Iandusepol2022106201
https://www.researchgate.net/publication/339140751_Mixed [78] Zhu, Y. & Zhang, Q.-B. (2025). Lifecycle resilience and
_Use_of Land_in_Big_cities_of Pakistan_and_its_Impact_ sustainability trade-offs for underground infrastructure under
on_Reduction_in_commuting_and_Congestion_Cost multi-hazard scenarios. Reliability Engineering & System
[Accessed 26 Dec. 2025]. Safety, [online] 267, p.111797.
[69]  Ruiz-Apilanez, B., Ormaetxea, E. & Aguado-Moralejo, I. hitps://doi.org/10.1016/j.ress.2025.111797
(2023). Urban  Green Infrastructure  Accessibility:
https://doi.org/10.12974/2311-8741.2025.13.08
© 2025 Fatima and Mushtaque
This is an open-access article licensed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,

provided the work is properly cited.



