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Conventional noise management approach in urban contexts primarily 

prioritised decibel reduction. This approach neglects human perception 

and experience of sound, particularly in complex settings like high-

traffic commercial streets. While prior soundscape studies have 

comprehensively covered public open areas such as urban squares and 

urban parks, there remains a gap in understanding acoustic experiences 

on high-traffic commercial streets. This study addresses this gap by 

developing a soundscape conceptual framework for high-traffic 

commercial streets. The study synthesises key findings from a narrative 

of literature published between 2016 and 2026 to identify the factors of 

soundscape preference. The proposed framework posits context 

(environmental and personal factors) and sound sources as independent 

variables that influence auditory sensation and shape soundscape 

preference. Soundscape preference is conceptualised as a multi-faceted 

variable that includes soundscape descriptors and the preferred sounds. 

This approach shifts from typical decibel reduction to utilisation of 

various sounds, where sounds are treated as resources to improve the 

acoustic comfort for psychological well-being. The conceptual 

framework offers guidelines for urban designers to integrate the 

soundscape approach into urban design. Urban designers can 

incorporate elements that promote preferred sounds and minimise 

unwanted ones, based on the contextual and acoustic factors, to create 

an acoustically pleasant space. 
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Introduction  

 

The rapid urbanisation rate in Malaysia has been steadily rising, reaching 76.6% in 2020 and 

is estimated to reach 88% by 2050 (Department of Statistics Malaysia, 2025). This rapid 

urbanisation has led to the expansion of high-traffic commercial hubs, which are important 

public spaces that offer services and promote social interactions and cultural identity. However, 

this has caused severe environmental pollution, including noise pollution, which is often 

overlooked by urban designers (Elfaig et al., 2014). Thus, high-traffic commercial streets 

became well-known due to their loud noise production that exceeds the recommended sound 

level for commercial areas, which is 65-70dBA (Department of Environment, 2019; Hong & 

Jeon, 2020; Hosseini & Kowkabi, 2023; Mohd Nasir et al., 2024).  

 

A soundscape preferences framework is necessary to overcome the limited outcome from 

conventional noise management approaches, which prioritise technical metrics such as decibel 

reduction but overlook the human experience of sound. Many previous studies demonstrate 

that soundscapes significantly influence well-being, social interaction, and sense of place 

(Aletta et al., 2018; Jo & Jeon, 2021). By identifying key factors, a soundscape framework 

shifts the focus from mere noise suppression to the design of meaningful auditory experiences. 

This human-centred perspective acknowledges that certain sounds, such as human and natural 

sounds, can enhance vibrancy and comfort when intentionally curated, fostering environments 

where economic vitality aligns with psychological well-being. For instance, studies highlight 

how sound preferences vary across individual characteristics and behaviours (Yang & Kang, 

2005), while urban design principles emphasise the role of spatial layout in mediating auditory 

experiences (J. Liu et al., 2021). The framework, which synthesises these findings, offers 

planners practical criteria for balancing conflicting demands, such as preserving a street’s lively 

character while reducing fatigue from constant traffic noise.  

 

This integration is important, particularly in urban commercial areas, as the complexity of 

sound sources makes it difficult to estimate sound levels (Brown et al., 2016). High-traffic 

commercial streets receive a tremendous amount of vehicular and pedestrian volume, making 

them more prone to noise pollution and a poor auditory environment.  This issue has been 

affecting the public's well-being as these commercial streets have become a socialising centre 

in urban areas. Typical urban design only focuses on decibel reduction but has less focus on 

the user experience, perception, and preference, which makes the commercial streets visually 

aesthetic but acoustically unpleasant (Abdul Hamid, 2022; Brown, 2012; Cao, 2022; Kang, 

http://creativecommons/
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2019; Wu, 2024). Neglecting the user aspects in acoustic design in this specific context leads 

to stress, anxiety, and impaired cognitive function caused by the extreme urban noise (Brown, 

2012; Leus, 2011). Most existing conceptual frameworks focus on parks, squares, or open 

spaces, with limited attention to high-traffic commercial streets. Therefore, there is a need for 

a context-specific soundscape framework.  

 

Methodology 

 

One of the most common research methods in interdisciplinary studies is the literature review 

(Aletta et al., 2016; Che Din et al., 2020; Indrani et al., 2021), which is used to address research 

issues related to a topic (Torraco, 2016). This study deploys a semi-systematic or narrative 

review approach to lay a foundation for the research findings. Several inclusion and exclusion 

criteria were outlined to select the literature reviews of journal articles, as shown in Table 1. A 

narrative review is intended for subjects that have been approached in different ways and 

investigated by different teams of researchers across a range of fields (Snyder, 2019). This 

approach seeks to study and comprehend all potentially particular research traditions that 

impact the focused issue, and to synthesise the issues (Snyder, 2019).   

 

Table 1 Inclusion and Exclusion Criteria for Three Review Rounds 

 

Review round  Inclusion  Exclusion  

1. Based on titles 

only  

Contains the word “soundscape” or 

“acoustic”  

All papers whose 

topics are unrelated to 

the soundscape or 

acoustic environment. 
Based on title, 

abstract, and 

keywords 

Contain the words “conceptual 

framework”, “conceptual”, or 

“framework” 

2. Filter search in 

the Scopus 

database 

-Papers must be published between 2016-

2026 

-Subject area limit to: physics; 

engineering; arts & humanities; social 

science; psychology; environmental 

science; medicine; health profession. 

-Keywords limit to: acoustic fields; 

human; architectural acoustic; conceptual 

framework; soundscapes; theoretical 

framework; urban planning; sound 

environment. 

-Studies were the final stage in publication. 

-All papers, aside 

from articles and 

reviews 

-Studies that were not 

published in a journal 

-Non-English papers 

3. Based on full 

papers 

-Developed/adapted soundscape 

conceptual framework in the study related 

to soundscape preference, perception, or 

design. 

-The variable used in the conceptual 

framework must address the human as 

subject, and consider the acoustic, non-

acoustic, or both, as the causal factors.  

-The soundscape study must relate to built-

environment studies. 

-Studies outside of 

the built-environment 

context, such as 

underwater or 

aerospace.  

-Does not mention the 

use or development of 

any conceptual 

framework in the 

study 
Source: Adapted from Reinten et al. (2017) 
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Soundscape Definition  

 

Soundscape is the acoustic environment of a place, including both natural and human-made 

sounds, and how it is perceived, experienced, and understood by the people who live, work, or 

visit the place (International Organization for Standardization, 2014).  Any auditory field of 

research is referred to as the soundscape, such as a radio show, an acoustic setting, or a musical 

piece, which can all be referred to as a soundscape (Schafer, 1994). Soundscape is the temporal 

experience shaped by how individuals hear and respond to their surroundings (Schafer, 1994). 

Thus, urban soundscape can be defined as the acoustic environment, composed of both natural 

and anthrophonic sounds (Brown et al., 2016), perceived, experienced, and understood by 

humans in a specific context, encompassing any auditory environment, including constructed 

auditory experiences.  

 

Key Factors Influencing Soundscape Preferences   

 

Soundscape is an approach for extracting descriptions of a listener’s sound perception in an 

environmental context (Llorca-Bofí et al., 2022). Figure 1 illustrates the conceptual framework 

of the soundscape developed by International Organization of Standardization (2014). The 

framework localised human perception over purely physical measurements. It demonstrates 

that soundscape evaluation is not just about noise levels but also involves a dynamic interplay 

among contextual influences, acoustic factors such as sound sources and the acoustic 

environment, and psychological processes. Based on the existing framework, context and 

sound sources are the major elements shaping the acoustic environment, influencing user 

experience and response. 

 

 

Figure 1 Soundscape Conceptual Framework Developed by ISO 2913-1:2014 
Source: ISO 12913-1, International Organization of Standardization (2014) 

 

Soundscape can be highly context-dependent, found in various places (Abdul Hamid, 2022) 

and created by multiple elements, including social, cultural, and physical aspects (Hu et al., 

2024). A study related to ‘soundscape indices’ (SSID) (Kang, 2019) highlighted that one of the 

concerned factors is contextual factors, which will reflect levels of human comfort within the 

acoustic environment (Kang, 2023), due to the site’s environment having a strong correlation 

with users’ sound judgments (Cao & Kang, 2023). This includes environmental components 

(weather, time of day, and temperature), place or location, and sound level. A person may be 

concerned with the appropriateness of the soundscape for a location or the significance of 

sound within a specific place (Aletta et al., 2016). The context will affect holistic soundscape 
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descriptors, as the associations among soundscape characteristics may be determined by the 

location's primary purposes and functions (Aletta et al., 2016; Hong & Jeon, 2020). For 

instance, active sounds are considered appropriate for establishing a comfortable and 

contextually suitable soundscape experience in urban contexts (Abdul Hamid et al., 2023). 

These elements significantly influence how people perceive sound and their preferences. 

 

Similarly, personal attributes play a crucial role in shaping the soundscape preference (Abdul 

Hamid, 2022; Indrani et al., 2021; Jo & Jeon, 2021; J. Liu et al., 2021; Wang et al., 2025). 

Understanding the impact of soundscapes on users as part of soundscapes research is important 

(Kang, 2023), as people’s needs determine the ideal qualities of a healthy acoustic environment 

(Chen & Ma, 2020). Various aspects have been studied, including social and demographic 

factors, space usage, behaviours, user experience, and noise sensitivity (Abdul Hamid, 2022; 

Herranz-Pascual et al., 2010; Indrani et al., 2021; Kang, 2023; Lavia et al., 2023; Mackrill et 

al., 2016; Mohamed Aburawis & Dokmeci Yorukoglu, 2018; West et al., 2024; Yang & Kang, 

2005). These factors influence everyone’s perception of the soundscape (Fang et al., 2021). For 

example, older people who were accustomed to their surroundings tended to enjoy natural, 

musical, and manufactured sounds more when they were heard, but they also tended to perceive 

them less frequently (Fang et al., 2021). Individual differences greatly influence sound 

preferences, as people perceive and interpret sound differently (Wu, 2024). 

 

 

Figure 2 Taxonomy of Urban Soundscape 
Source: Brown et al. (2016) 

 

Sound sources are hugely influenced by the context and shape the soundscape preference 

(International Organization for Standardization, 2014; Ling Lee et al., 2023; Ozturk et al., 

2025). The function of space, location, and the environment generates different types of sounds. 

It is crucial to identify the auditory characteristics of the location’s overall sound environment 
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and each sound source (Herranz-Pascual et al., 2010), in developing a soundscape preference 

framework. This is because the uniqueness of every acoustic environment is largely determined 

by the presence or absence of specific sound sources (Abdul Hamid, 2022; Brown et al., 2016).  

For example, certain metropolitan neighbourhoods were dominated by music and instrumental 

sounds, such as square dancing and singing, which drew older people who were accustomed to 

the surroundings (Fang et al., 2021), while commercial streets were typically dominated by 

human activities and by road traffic, depending on the location (Hong & Jeon, 2020). Figure 2 

is the taxonomy of urban soundscape, highlighting the main sound sources in the urban acoustic 

environment, which are anthrophonic, geophonic, and biophonic (Brown et al., 2016).  

 

Search Strategy 

 

Gathering information from multiple earlier studies is the initial stage (Indrani et al., 2021). 

The articles were searched using the first review round, which screened the search results based 

on the titles, abstracts, and keywords of papers. The period covered by the studies under 

consideration was 2016 to 2026. After gathering the search results, two review rounds (the 

second and third rounds) were conducted to choose papers that fulfil the required criteria. The 

search results were then sorted according to relevance. Studies were filtered according to the 

inclusion criteria in the second review round, while the third review round involved reviewing 

the full paper and selecting the available papers that met the inclusion criteria. 
 

 
 

      
 

 
 

 
 

 
 

 
Figure 3 Review Procedure of Paper Selections 

Method Of Analysis  

The most common method for analysing narrative reviews is thematic analysis (Snyder, 2019). 

Thematic analysis is the process of identifying, examining, and interpreting meaningful 

patterns, also known as ‘themes’, in qualitative data (Clarke & Braun, 2017). Thematic analysis 

is a distinctive approach that is unbound by theoretical commitment rather than a fixed 

Narrative review  

Database:  

Scopus (2016-2026) 

1st review round: 

6259 

2nd review round: 

527 

3rd review round: 

23 full text papers 

Analysis: 

Thematic  

Excluded based on 2nd 

round criteria: 

5798 

Excluded based on 3rd 

round criteria: 

504 
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methodology, which is a theoretically oriented yet confined framework for research (Clarke & 

Braun, 2017). The analysis will identify patterns in operational variables within the conceptual 

framework used in previous soundscape studies. 

 

Table 2 summarises the thematic extraction of previous studies on soundscape conceptual 

frameworks. The data and patterns were identified and analysed to be integrated with the 

proposed conceptual framework. The main item is to identify the key variables to develop a 

soundscape preference framework for high-traffic commercial streets. The independent 

variables were the factors that influence the soundscape, while soundscape preference, 

perception, or design are the common dependent variables in past research.  

 

Result And Discussion  

 

Figure 3 illustrates the contextual soundscape preference model for high-traffic commercial 

streets. By adapting the existing framework developed by the International Organization of 

Standardization, this conceptual framework implemented the appropriate variables identified 

from previous studies. The proposed conceptual framework illustrates the interactions among 

the independent variables (context and sound source) and the dependent variable (soundscape 

preference). The context influences the sound source, auditory sensation, experience, and 

response (International Organization for Standardization, 2014; Ling Lee et al., 2023). Context 

and sound source of a high-traffic commercial street shaped the acoustic environment. The 

sounds produced in the environment are then perceived through one’s auditory sensation and 

translate into a soundscape preference driven by the soundscape descriptors and the user’s 

preferred sounds. 

 

The context includes non-acoustic factors, such as personal and environmental attributes 

(Abdul Hamid, 2022; Fenech et al., 2021; Kang & Zhang, 2010). These aspects heavily 

influence the activities, active sound marks, type of sound sources, overall acoustic 

environment, auditory sensation, and soundscape interpretation (Abdul Hamid, 2022; 

International Organization for Standardization, 2014; Kang, 2019). This framework 

highlighted sound sources specifically found in high-traffic commercial streets come from 

nature, human, road traffic, mechanical, commercials, and social and cultural activities (Alías 

& Socoró, 2017; Jo & Jeon, 2021; Yang & Kang, 2005). These sound sources are shaped by 

the nature of a high-traffic commercial street and significantly influence the soundscape’s 

preferences. 

 

Table 2 Operational Variables in The Soundscape Framework Based On Previous 

Studies 

 
Author  Operational variable 

Dependent 

variable  

Independent variable 

S
o
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d
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ap
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p
er

ce
p

ti
o

n
 

S
o

u
n

d

sc
ap

e 

p
re

fe
re
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e 

d
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 Sound 

source 

Contextual 

Environmental 

factors 

Personal factors 
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S
o
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u
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u
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Mackrill et al. (2016) x   x x   x x  X   

Dokmeci Yorukoglu & Kang 

(2016) 

  x x x x x x x x  x x 

Aletta et al. (2016) x   x x         

Reinten et al. (2017)    x    x x x x   

Mohamed Aburawis & 

Dokmeci Yorukoglu (2018) 

x   x x   x x x x x x 

Acun & Yilmazer (2018) x x  x x  x x  x x   

Xiao et al. (2018) x  x x x   x      

Acun & Yilmazer (2019) x   x    x      

Devos et al. (2019) x   x  x  x x x   x 

Fiebig et al. (2020)    x  x  x x  x x x 

Chen & Ma (2020) x   x    x   x x  

Mistar et al. (2020)  x  x    x x  x   

Orhan & Yilmazer (2021)   x x x   x      

X. Liu et al. (2021) x   x x   x x  x   

Çankaya Topak & Yılmazer 

(2022) 

  x x x   x      

West et al. (2024) x   x x   x x    x 

Razali et al. (2024)   x x    x x x    

Torresin et al. (2024)   x  x  x x x x x  x 

Zhang et al. (2025)    x    x x    x 

Kurukose Cal et al. (2025)   x x  x x x      

Lu et al. (2025)   x x  x  x    x  

Erçakmak Osma & 

Dökmeci Yörükoğlu (2025) 

  x x x x x x x x x x x 

Rachman et al. (2025)    x     x x x x  

Source: Adapted from Indrani et al. (2021) 

 

The auditory sensation refers to the sounds heard by the users in high-traffic commercial 

streets. Human sounds, road traffic sounds, and music from commercials are among the most 

frequently heard sounds in high-traffic areas and urban commercial streets (Hosseini & 

Kowkabi, 2023; Hu et al., 2024; Jo & Jeon, 2021; Puyana Romero et al., 2016; Yang & Kang, 

2005). Meanwhile, wind, leaves rustling, water, and biophonic sounds such as birds are the 

typical nature sounds found in commercial street areas (Puyana Romero et al., 2016; Rehan, 

2016; Yang & Kang, 2005). 

 

This study conceptualised soundscape preference as a multifaceted variable comprising 

soundscape descriptors and preferred sounds. Soundscape descriptors refer to the soundscape 

experience and the emotional impact of users on the sound environment (Aletta et al., 2016; 

Cao, 2022). Soundscape descriptors serve as the integral dimension of soundscape preference, 

providing the evaluative judgement of the environment.  Examples of soundscape descriptors 

found in soundscape studies are excitement, calmness, eventfulness, and appropriateness 

(Aletta et al., 2016; Harvie-Clark et al., 2023; Rachman et al., 2025; Zhang et al., 2025). These 

evaluative judgements reflect people’s preference for or annoyance with their environment 

(Cao & Kang, 2023). Descriptive words such as “pleasant”, “eventful”, “calm”, or 

“appropriate” are associated with high preference, whereas “uneventful”, “chaotic”, or 
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“inappropriate” reflect the annoyance of the users (Cao & Kang, 2023). Soundscape descriptor 

that connects the physical sound environment of high-traffic commercial streets to preferred 

sounds. 

 

The proposed conceptual framework also offers practical benefits for urban planners, landscape 

architects, and designers by providing information on users' preferences, needs, and 

expectations. For example, Rehan (2016) highlighted elements for acoustic insulation, water 

features, pavement materials with good sound absorption, and an appropriate noise barrier to 

promote positive sounds, like natural and cultural sounds, and mitigate unwanted sounds, such 

as traffic and mechanical sounds. Urban designers can integrate elements and encourage 

activities that generate sounds, reflecting the natural, social, or cultural environment (Rehan, 

2016). Natural sounds are highly associated with positive well-being, while cultural and 

traditional components are essential as they contribute to place identity and foster a unique 

soundscape design (Hosseini & Kowkabi, 2023; Ozturk et al., 2025; Rehan, 2016). These 

practical implications will help improve the overall auditory quality of high-traffic commercial 

streets without compromising the visual aesthetic. 

 

Conclusion  

 

The findings of this study underscore a fundamental shift from decibel-oriented noise 

mitigation to a multidimensional soundscape paradigm specifically calibrated for the high 

traffic of commercial streets. By localising literature from 2015 to 2026, the research concludes 

that the soundscape of these high-traffic commercial streets is not merely a byproduct of traffic 

volume, but a perceived experience moderated by contextual factors and individual 

characteristics. The developed conceptual framework identifies perceived affective quality as 

the critical determinant of soundscape preference. These findings suggest that when the 

physical environment is designed to harmonise with diverse sound sources, the acoustic 

environment can function as an urban resource that simultaneously enhances psychological 

well-being and supports commercial vibrancy. 

 

While this framework provides a robust theoretical basis for soundscape design, its current 

derivation from an integrative review necessitates further empirical validation. The inherent 

complexity of high-traffic commercial streets, characterised by diverse sound sources, means 

that the subjective evaluation of these spaces remains highly localised. Consequently, future 

research should employ on-site surveys, laboratory-controlled listening tests and consider the 

interplay between auditory and visual stimuli to quantify the relative weight of different 

contextual variables. Integrating this framework into urban planning policy will facilitate the 

move toward restorative cities, where soundscape design is utilised not just to mitigate 

annoyance, but to actively promote a sense of place and social sustainability. 
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Source: Adapted from International Organization for Standardization (2014)

Context: High-traffic 

commercial street  
Sound sources  

Perceived 

sounds: 

Natural; 

Human; 

Road traffic; 

Mechanical; 

Commercial; 

Acoustic 

environment of 

high-traffic 

commercial street 

Auditory sensation 

Soundscape 

descriptor 

Outcome    

Preferred 

sounds 

Personal: Demographic; 

behavioral; noise sensitivity; 

socio-culture 

Well-being 

Soundscape preference   

Environmental: Time; 

Temperature; Location/Place 

Sound level  

Figure 4 Proposed Contextual Soundscape Preference Model 
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