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Abstract
Purpose of Review The article reviews the literature on soundscape studies to analyse (i) which of the methods included in 
the Technical Specification (TS) 12913-2:2018 by the International Organization for Standardization (ISO) for collecting 
soundscape data from individuals are predominantly used in scientific research and (ii) what is the level of compliance with 
ISO recommendations of the methods employed in scientific research.
Recent Findings The ISO/TS 12913-2:2018 provide three possible protocols for individuals’ soundscape data collection 
(Methods A, B, and C). Despite standardization efforts, a reference method has yet to be identified to improve comparability 
amongst studies and the formation of scientific evidence.
Summary The analysis of 50 peer-reviewed papers published from 2018 (year of release of ISO/TS 12913-2) showed that 
Method A is the prevalent one, adopted by 94.4% of the identified studies. Full compliance with ISO technical specification 
recommendations is in any case quite limited, and almost no study is strictly adhering to them. Attributes are not always 
suitable to cover all the acoustic contexts (e.g. indoor environments). This is an indicator that the field is still developing, but 
it also signals that technical specification recommendations leave room for ambiguity or are not always implementable. This 
study is ultimately intended to offer recommendations on future development of the protocols in the standardization process.

Keywords Soundscape · ISO 12913 · Standardization · Data collection · Sound environments

Introduction

The concept of soundscape has become increasingly impor-
tant in urban studies and related disciplines over the past 
few decades. The academic community’s interest in urban 
soundscapes can be traced back to the late 1960s, when 
Michael Southworth wrote a Master of City Planning thesis 
at MIT on “The Sonic Environment of Cities” [1], and it is 
generally acknowledged that this was the first appearance of 
the term in a scholarly context [2]. Five decades later, South-
worth himself explained that he aimed to move beyond the 
traditional focus on visual perception of cities, and to inves-
tigate the sensory experience of urban environments that had 

been overlooked until that time. Despite acknowledging the 
importance of the visual sense, Southworth acknowledged 
the significant impact that other senses have on shaping our 
understanding of places. Due to a keen interest in environ-
mental psychology and how individuals interpret, perceive, 
and value their surroundings, Southworth collaborated with 
Kevin Lynch to develop their thesis. They explored concepts 
such as the tactile and olfactory city, but ultimately found the 
study of urban sounds to be the most captivating and prom-
ising area for research [3]. The concept of soundscape was 
indeed then further popularised in the following years by 
other authors such as Schafer [4] and Westerkamp [5], lead-
ing to a first proposal in the late 1970s for a definition of “an 
environment of sound (sonic environment) with emphasis 
on the way it is perceived and understood by the individual, 
or by a society” [6]. The study of soundscapes has gained 
significance because it offers a unique perspective on the 
social and cultural aspects of urban environments. By focus-
ing on the sounds that make up a particular place, research-
ers can gain insights into how people interact with and per-
ceive their surroundings, as well as how those surroundings 
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impact their well-being and quality of life [7, 8]. Soundscape 
research has also contributed to the development of new 
approaches to urban planning and design, such as the use of 
soundscaping techniques to create more pleasant and live-
able environments [9••, 10–12].

The soundscape research community engaged in a stand-
ardization process for this emerging field, resulting in the 
establishment of a Working Group of the International 
Organization for Standardization (ISO), the Working Group 
54 within the ISO/TC 43/SC 1 – Noise, which was tasked to 
harmonise definitions and methods for data collection and 
analysis. The ISO released Part 1 of the ISO 12913 stand-
ard in 2014, formally defining soundscape as a perceptual 
construct (i.e. soundscape is the “acoustic environment as 
experienced, perceived, or understood by a person or peo-
ple, in context”) [13]. The community has debated various 
approaches for collecting soundscape data, with recurring 
methods including soundwalks, interviews, listening tests, 
and focus groups.

Because of the diversity of opinions and expertise 
involved, Part 2 of the ISO 12913 standard was initially 
not approved due to a lack of consensus but was eventually 
accepted in the form of Technical Specifications (TS) [14••]. 
The ISO/TS 12913-2:2018 provide three possible protocols 
for individuals’ soundscape data collection: two alternative 
questionnaires for use during a soundwalk (Method A and 
Method B) and a general protocol for conducting narrative 
interviews off-site (Method C). Method C is intended as 
an exploratory tool for residents familiar with the sound-
scapes being investigated, whilst Methods A and B deal 
with on-site assessments of perceptual constructs and ele-
ments of the acoustic environment. Each method will result 
in a different approach for data analysis [15]. The technical 
specifications in Part 2 cover data collection methods and 
reporting requirements and are implemented via normative 
and informative annexes. Apart from data sourced from indi-
viduals, the technical specifications also include the require-
ment for binaural recordings as an objective characterization 
of the acoustic environment, via its normative Annex D, but 
these are usually less contested and debated. Engel et al. 
[16••] observed that whilst the ISO/TS 12913-2 standard 
provide useful guidelines for data collection and reporting in 
soundscape studies, including the use of triangulation, some 
researchers use alternative methods such as focus groups and 
listening tests in laboratory settings.

The ISO/TS 12913-2:2018 present different methods 
for data collection (some “informative” and some “norma-
tive”), but do not really specify how and in which applica-
tions these should be prioritised. Aletta et al. [9••] have 
observed that selecting a protocol over another would likely 
affect the reported soundscape assessment of a place, and the 
impact of this ambiguity on research and practice is difficult 
to quantify [17, 18].

Axelsson, Guastavino, and Payne curated in 2019 a jour-
nal special issue on “Soundscape assessment” [19]. They 
highlighted that a broad range of methods is used in sound-
scape research, reflecting the interaction between theory and 
practice. They acknowledged the necessity of such interac-
tion: whilst soundscape theories can guide interventions, 
the complexity of real-world applications enriches in turn 
theories and models. That particular collection of scientific 
publications gathered field and laboratory studies, as well as 
qualitative and quantitative methods, suggesting that no sin-
gle method could easily capture all facets of a soundscape. 
Yet, this diversity of assessment methods makes integration 
and comparability across results difficult. Standardization 
efforts should therefore focus on identifying a reference 
method for enhanced comparability amongst studies. Whilst 
this was indeed the long-term ambition of the ISO 12913 
series, international efforts have not been entirely successful 
so far. The underlying research questions that this literature 
review aims to answer are the following:

• Amongst the options offered within the ISO/TS 12913-
2:2018 document for collecting soundscape data from 
individuals, is there a prevailing method/protocol more 
commonly used in scientific research?

• What level of compliance with the ISO recommendations 
is there in the utilised methods in scientific research?

ISO standards are developed to create consensus-based 
documents that reflect the latest industry practices, research, 
and technological advancements. To ensure that ISO stand-
ards remain relevant and up to date, they are reviewed regu-
larly through a process called Systematic Review. During 
this process, national standard bodies review a given stand-
ard (or technical specifications) and its use in their country 
to decide whether it needs to be updated, confirmed, or with-
drawn. This review is ultimately assessing to what extent the 
protocols recommended in Part 2 of the ISO 12913 series 
have been adopted in scientific literature, to offer recom-
mendations on future developments of the standardization 
process.

Methods

Considering the probing nature of the study, no pre-defined 
protocol was registered for this review. The framework for 
processing the review items and extracting data from them 
was agreed upon between the two authors at the beginning 
of the work. Whilst not perfectly compliant with the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines for systematic reviews [20], 
every effort was made to carry out and report the process in 
the most rigorous way.
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Overview of the ISO/TS 12913‑2:2018 Document

The structure and the scope of the ISO 12913 series have 
been abundantly discussed in literature [9••, 21], especially 
the Technical Specifications of Part 2 and Part 3, published 
in 2018 and 2019, accordingly. In essence, ISO/TS 12913-
2:2018 proposes three possible protocols (Methods A, B, 
and C) for soundscape data collection with people. The tech-
nical specifications cover these instruments and reporting 
requirements, and are operationalised via a set of norma-
tive and informative annexes (Annex C and Annex D, in 
particular). Method A and Method B propose two alterna-
tive questionnaires to be used during a soundwalk, whilst 
Method C proposes a general protocol for conducting nar-
rative interviews. Hence, the Methods A and B normally 
deal with soundscape assessments being made on site (or in 
laboratory studies), whilst Method C is mainly used for off-
site investigations. Specific studies on the comparison and 
compatibility of methods withing the technical specifications 
are limited at the moment.

Search Strategy and Eligibility Criteria

Scientific publications were identified by searching the 
SCOPUS database. A combination of the following key-
words was used for titles, abstracts, and keywords of the 
articles: “soundscape” and at “12913” in the references. The 
search was applied between 1 January 2018 and present. 
The string search in SCOPUS effectively was “(TITLE-
ABS-KEY(soundscape) AND REF(12913))”, with outputs 
limited to 2018–2023 year range.

Inclusion criteria for eligible articles were (1) methodol-
ogy for data collection must rely on ISO/TS 12913-2:2018; 
(2) must include primary data collection with people; and 
(3) must be peer-reviewed literature published in Eng-
lish in international journals in the last 5 years. For the 
first criterion, regardless of whether the ISO/TS 12913-2 
recommendations are fully applied or not, it is important 
to check that authors explicitly referred to the technical 
specifications and it is clear from the methodology section 
that (parts of) the ISO protocols have been actually imple-
mented without substantial deviations (e.g. completely 
changing the semantic scales or mentioning the ISO but 
then using essentially different protocols). For the second 
criterion, the goal is excluding articles that may refer to the 
soundscape approach or ISO 12913 framework but do not 
actually source data from people (e.g. sound measurements 
only, commentary papers, systematic reviews, and meta-
analyses). The third and last criterion is applied in response 
to a requirement of the Current Pollution Reports journal, 
which aims to “emphasise recently published papers of 
major importance”; in this case the review is timely as the 

ISO technical specifications were only published in 2018, 
so this work is well-positioned to effectively cover most of 
the relevant literature, as timelines align.

The assessment about the eligibility of the retrieved 
items was independently performed in a non-blinded 
standardised manner by the authors. A small number of 
disagreements between the two authors about inclusion or 
exclusion of some items were resolved by discussion until 
consensus was reached. The last database search was per-
formed on 12 April 2023. Using up to three databases is an 
established method in systematic reviews [20]; neverthe-
less, Scopus alone was selected in this case, as it has been 
shown to have broader coverage overall [22] and be more 
effective at including most of relevant soundscape-related 
literature in particular, as opposed to other services, such 
as Web of Science or PubMed [23, 24].

Data Extraction

For each included article, information was extracted by 
the authors on (1) authors and year of publication; (2) the 
study design (e.g. whether it was an in situ investigation, 
a laboratory experiment); (3) the corresponding context 
used for data collection (e.g. a public outdoor space, a 
private indoor space); (4) sample size (i.e. number of par-
ticipants of the study); (5) which method was used for 
soundscape data collection from individuals (i.e. Method 
A, Method B, Method C, or combinations of these); (6) 
whether binaural recordings were included; (7) whether 
other kinds of person-related and/or perceptual (in non-
auditory dimensions) variables were collected in the con-
text of the study (e.g. noise sensitivity, physiological data, 
lightscape perception) – for this category, common demo-
graphics variables, like age, sex, or alike, are not explicitly 
reported as they are considered to be basic information 
to be reported in any study; and (8) whether other kinds 
of objective environmental variables were measured (e.g. 
illuminance, temperature). For the soundscape data collec-
tion from individuals and the binaural recordings, which 
are the main items regulated via annexes in the ISO techni-
cal specifications, the authors aimed to qualitatively assess 
the compliance of the individual studies, using a four-level 
classification: not recorded, limited compliance/alternative 
method (*), partial compliance (**), and stricter compli-
ance (***). This will be shown later in Table 1 in the 
“Results” section. Due to the often-irreconcilable discrep-
ancies in the methods utilised in the studies selected, it 
was not feasible to perform a quality assessment and quan-
titative meta-analysis using the quality-effect model. As a 
result, a qualitative data synthesis method was employed 
to address the research questions of this review.
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Results

The search through the database and the additional manual 
search returned 254 results. The abstracts of the retrieved 
records were screened by the two authors and 80 items 
were excluded because they were not published in peer-
reviewed international journals (e.g. conference proceed-
ings). The full texts of the remaining 174 papers were 
accessed and 124 of them were excluded because they 
failed to meet the eligibility criteria (i.e. did not even 
partially use ISO 12913 for data collection, were review 
papers or discussion/commentary papers without primary 
data collection, the full manuscript was not written in Eng-
lish even if title/abstract were), as detailed in Fig. 1, which 
summarises the selection process of the review items. The 
remaining 50 papers were included in the full review.

Table  1 shows the data extracted from the 50 stud-
ies eventually included in the review, as per the process 
reported in Fig. 1. After the authors and year of publica-
tion, the first bit of information extracted from the included 
studies is the data collection approach: Annex A of the 
ISO/TS 12913-2:2018 states that “soundscape studies are 
primarily conducted as field studies. However, sometimes 
laboratory studies are also carried out. An example of a 
field study is a case study of a residential area where the 
acoustic environment is redeveloped. In such a case it is 

common to select residents as participants in order to learn 
how they perceive the acoustic environment and how they 
would like it to sound (indoors as well as outdoors). Other 
examples of field studies are evaluations of parks or green 
areas. In these cases, it is common to select visitors in order 
to learn how they perceive the park and its acoustic environ-
ment. It is also possible to select a panel of participants who 
are brought to the field study site to evaluate its acoustic 
environment.” Hence, for data extraction, it was determined 
whether the studies were dealing with laboratory or online 
listening experiments, or with in situ methods, such as 
soundwalks and soundscape surveys with visitors of a place 
(i.e. members of the public). The context of the locations 
and their corresponding acoustic environments being inves-
tigated was also determined; soundscape studies have tra-
ditionally been conducted in outdoor settings, but recently 
emerging research trends show a growing interest in the 
application of ISO-inspired soundscape methodologies to 
indoor contexts too [25, 26]. Furthermore, the sample size 
of the included studies is reported,the ISO technical speci-
fications only refer to a minimum of 20 participants for a 
soundwalk in Annex C, but do not offer further guidance for 
different data collection methods. In Table 1, it is reported 
whether the studies included relied on Method A, Method B, 
and Method C (Annex C of the ISO document), and Binau-
ral measurements (Annex D of the ISO document): for these  

Fig. 1  Flow of information through the different phases of the review process search string: “(TITLE-ABS-KEY(soundscape) AND REF(12913))”
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categories, the authors qualitatively assessed the level of 
“compliance” with the guidelines (either informative or 
normative) reported in the ISO/TS 12913-2:2018. Finally, 
it was determined whether other kinds of personal or envi-
ronmental variable were considered in the studies and data 
collected accordingly.

Study Design in Soundscape Studies

In most cases, soundscape studies were based on labora-
tory listening experiments (n = 17, 31.5%) or soundscape 
surveys (n = 17, 31.5%), followed by soundwalks (n = 13, 
24.1%), online listening experiments (n = 6, 11.1%), and 
outdoor listening experiments (n = 1, 1.8%). It should be 
noticed that within the selected papers (n = 50), some stud-
ies included more experimental activities which have been 
reported separately in Table 1 (n = 54). It is interesting to 
note that, as a general trend, different sample sizes corre-
sponded to different experimental designs. Online listen-
ing experiments (nparticipants = 188 – numbers are medians, 
unless otherwise stated), soundscape surveys (nparticipants = 
181), and laboratory listening experiments (nparticipants = 124) 
generally employed a larger number of participants com-
pared to outdoor listening experiments (nparticipants = 48) and 
soundwalks (nparticipants = 30). This may be related to the fact 
that the technical specifications request smaller samples for 
soundscape (approximately 20 people), but also to the more 
practical aspect that is difficult to coordinate large groups of 
participants in outdoor contexts and uncontrolled environ-
ments for data collection. Almost all studies investigated 
outdoor soundscapes (n = 49, 90.7%), either in public (n = 
47, 87.0%) or private settings (n = 2, 3.7%), and only a few 
studies referred to the framework given by ISO 12913 to 
investigate indoor built environments (n = 5, 9.3%), either 
in public (n = 2, 3.7%) or private settings (n = 3, 5.6%). This 
is possibly due to the fact that the concept of soundscape 
itself is only recently being translated into indoor context 
and there is limited available literature on the topic.

Data Collection for Individual Responses: Methods 
A, B, and C

The vast majority of the selected studies employed Method 
A in the data collection (n = 51, 94.4%), followed by those 
referring to Method B (n = 10, 18.5%) and Method C (n 
= 4, 7.4%), with a number of papers integrating mul-
tiple methods within the same study (nA + B: 8, nA + C: 
1, nA + B + C: 1). As for the degree of compliance of the 
selected studies with the requirements of the technical 
specification, amongst those that employed Method A 
(n = 51), 49.0% showed limited compliance (*), 27.5% 
exhibited partial compliance (**), whilst 23.5% showed 
more stringent compliance (***). For instance, Hong et al. 

[29] exhibited limited compliance as they reported on a 
pleasantness assessment, but on a different scale. Heimes 
et al. [39] are considered to have partial compliance, as 
they assessed a set of attributes to describe the affective 
reaction to the acoustic environment (including those in 
ISO/TS 12913-2) but on a different scale. The cases of 
full compliance are very rare: Hong and Jeon [61] both 
perceived dominance of different sound types (despite 
being slightly adjusted compared to those included in the 
standard) and perceived affective quality (using attributes 
and unidirectional scales of the standard). Amongst the 
studies that referred to Method B (n = 10), 50.0% showed 
limited compliance (*), whilst 10.0% (**) and 40.0% (***) 
followed the indications of the technical specification in 
a gradually more strict manner. As regards Method C (n 
= 4), 75.0% exhibited limited compliance to the ISO TS 
specifications (*), and one study (25.0%) showed stricter 
compliance (***).

Discussion

Prevalence of ISO Protocols

The literature provides overwhelming evidence support-
ing the prevalence of Method A, prompting a discussion on 
ISO’s direction regarding its formalization as a normative 
approach. However, it is essential to recognise that popular-
ity does not necessarily equate to scientific “correctness”. 
Instead, it may simply suggest that Method A is more con-
venient and suitable for practical applications. Therefore, 
the ISO Working Group would have to consider various 
factors before making a decision. One crucial step for ISO 
is to provide clarity on the contexts in which each method 
would be most desirable. This clarification would enable 
users to understand when to employ Method A or consider 
alternative approaches. By highlighting the specific condi-
tions or scenarios where each method is most effective, ISO 
can guide practitioners towards the most appropriate choice.

A further challenge lies in standardising the qualitative 
methods within the Technical Specifications. These meth-
ods inherently present difficulties in achieving standardiza-
tion due to their subjective nature. To accommodate this 
complexity, the ISO 12913 intentionally allows a degree of 
flexibility, providing room for deviations and interpretation. 
However, it is important to note that this flexibility and inter-
pretative space may appear contradictory to the fundamental 
purpose of standards and technical specifications. Standards 
aim to establish protocols that can be reliably repeated. Yet, 
the nature of qualitative methods, which rely on subjective 
judgment and interpretation, inherently challenges the notion 
of complete repeatability.
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Levels of Compliance with ISO Guidelines

The level of full compliance with the ISO/TS 12913-
2:2018 of the reviewed studies is overall rather limited, as it 
becomes apparent that very few researchers strictly adhere to 
the technical specifications outlined. This observation serves 
as an indicator that soundscape theory and methodology is 
still under development, undergoing continuous refinement 
and improvement. However, this phenomenon also raises 
concerns about the ISO’s Technical Specifications guidance 
itself, suggesting that it may leave room for ambiguity and 
lacks clarity regarding recommended methods and practices.

The lack of widespread strict adherence to ISO stand-
ards may signify that researchers and practitioners are 
still experimenting with different approaches, potentially 
discovering alternative methods that may be more effec-
tive or efficient in certain contexts. This ongoing evolution 
highlights the dynamic nature of soundscape research and 
emphasises the need for further debate and development. 
Yet, the limited compliance may pose an intrinsic risk, as 
it also raises questions about the actual effectiveness of the 
technical specifications in providing clear and unambiguous 
guidance. If the TS adequately addressed the recommended 
methods and practices, it would be expected that a higher 
level of conformity would be observed amongst researchers 
and practitioners. This ambiguity can have several conse-
quences. Firstly, it hinders the comparability and consistency 
of results obtained by different practitioners or organiza-
tions. Without a single and widely accepted approach, it 
becomes challenging to make meaningful comparisons or 
draw reliable conclusions from the data collected. Secondly, 
the lack of clear recommendations may result in inefficien-
cies or inaccuracies in the application of the methods. Practi-
tioners may resort to trial-and-error or personal preferences, 
potentially compromising the reliability and validity of their 
findings. To address these concerns, it becomes crucial for 
the ISO Working Group to actively engage with practition-
ers, researchers, and industry experts to gather feedback and 
promote dialogue. By understanding the challenges faced 
by those implementing the TS, the ISO Working Group can 
identify areas of improvement and work towards enhancing 
the clarity and practicality of the standards.

General Considerations

The high-level findings of this review appear to be that 
Method A is prevalent as a protocol for data collection from 
individuals in soundscape scientific literature referencing 
the ISO 12193 series, and that, nevertheless, there is a low 
level of compliance with the ISO recommendations in the 
selected studies. In order to quantify the relative magnitude 
of the findings above, an attempt was made to calculate their 
“effect sizes” based on a procedure suggested in qualitative 

research methods by Sandelowski et al. [74]. According to 
this protocol, the effect size can be estimated as the ratio 
between the count of unique studies that contain a given 
finding (excluding studies stemming from the same origi-
nal study and presenting the same finding more than once) 
and the total count of studies (excluding those arising from 
the same original study and presenting a duplication of the 
same finding) [74]. In the case of the finding of prevalence 
of Method A (i.e. studies where exclusively Method A is 
used – see also Table 1), this would result in an effect size 
of 74% (i.e. 37/50 studies). In the case of the finding of low 
compliance with the ISO protocols for data collection from 
individuals (i.e. studies were less than “stricter compliance” 
was noted in the review – see also Table 1), this would result 
in an effect size of 76% (i.e. 38/50 studies).

As the body of evidence and scientific literature contin-
ues to expand, along with insights gained from professional 
practice and policy documents, it becomes necessary for the 
ISO Working Group (WG) to constantly revisit the frame-
work of the ISO 12913 series, and in particular the Technical 
Specifications for data collection. This re-evaluation (which 
indeed ISO routinely performs in 5-year cycles as “system-
atic reviews”) is essential to ensure that the standards remain 
up-to-date and aligned with the latest advancements in the 
field, or evidence emerging from scientific literature.

In the case of applying the ISO 12913 standards to indoor 
built environments or non-urban settings, particular atten-
tion needs to be given to Method A. It is essential to focus 
on accurately capturing the dominance of different sound 
sources within these contexts, even if they differ from the 
sources indicated in the standard. To facilitate this, it would 
be highly beneficial to have a comprehensive bank of sound 
sources from which practitioners can draw. Such a resource 
would enable them to account for the specific acoustic 
characteristics and source profiles unique to indoor or non-
urban environments, and potentially develop new models of 
soundscape perception. For instance, when considering the 
indoor soundscape, it is worth noting that whilst perceptual 
attributes are available for residential settings [26], there 
appears to be a gap in literature regarding other building 
types. It is important for soundscape research to address this 
discrepancy and develop perceptual attributes that are rel-
evant and applicable across a wider range of building types. 
By expanding the scope to encompass various indoor envi-
ronments, ISO can provide a more comprehensive and inclu-
sive framework for assessing and managing the soundscape 
within different contexts.

Furthermore, even if the focus of the current review was 
on the ISO protocols for data collection from individuals, 
as far as binaural measurements were concerned, many 
inconsistencies and variations in practice were observed. 
Psychoacoustic parameters from binaural measurements 
were calculated in different ways, which was something 
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already observed in soundscape literature [75], and often 
the assumptions made during these calculations were not 
clearly specified in the reviewed studies.

Finally, considering additional data extracted from the 
retrieved articles, 54% of studies included some other per-
sonal or perceptual variables (see Table 1). Personal data 
mostly referred to demographics (education level, occu-
pational status, etc.), noise-related questions (e.g. noise 
sensitivity, hearing impairment), or behavioural data. This 
seems to be in line with the recommendations of the tech-
nical specifications of Part 2, which in its Annex A (nor-
mative) on minimum reporting requirements state that any 
study should describe how the participants were selected, 
whether they were residents or visitors for the study site, 
whether they were lay people, or experts in a field that is 
relevant to the study, age and gender distribution, and other 
relevant information [14••]. Other perceptual variables 
included lightscape, smellscape, and alike, even though 
these were less prevalent. Moving forward, to enhance the 
standard, future revisions could incorporate guidelines for 
researchers to account for these variables, since the technical 
specifications of Part 3 currently only provide guidance on 
how to look for associations between the soundscape seman-
tic scales and (psycho)acoustic parameters [15]. Regarding 
other environmental variables, these were covered only in 
13% of the studies, and included crowd density, sky/green-
ery ratios, weather conditions, and lighting data. Whilst 
there is little to no reference to such variables in the ISO 
12913 series, from a research standpoint, it would be indeed 
desirable to expand on these lines of enquiry and how other 
environmental factors interplay with soundscape perception. 
In this sense, the ISO community is already reacting to such 
a need, and a new Working Group 68 on “Non-acoustic fac-
tors” was established within the ISO Technical Committee 
43 Noise (ISO/TC 43/SC 1/WG 68 Non-acoustic factors) to 
develop new technical specifications on non-acoustic fac-
tors influencing the perception, interpretation, and response 
to environmental sounds [76], which will include several 
categories, such as personal (perceptual, psychological, 
mental and physical health), tangible (objective), psycho-
social (agreed within affected community), and situational 
(as experienced in context) factors [77].

Limitations

In the context of this literature review, several limitations 
were encountered, which should be considered when inter-
preting the findings. These limitations pertain mostly to the 
search strategy and consequently to the inclusion criteria.

Some articles may not mention the International Organi-
zation for Standardization (ISO) in their methods but be 
utilising scales or methods that are functionally equivalent 
to those outlined in the ISO/TS 12913-2:2018 standards 

(see for instance: [78, 79]. Whilst it is challenging to deter-
mine the exact proportion of such articles, it is important to 
acknowledge their existence. This limitation underscores the 
need to estimate the prevalence of ISO non-aligned methods 
and recognise that their use may not be entirely negligible. 
From an academic community perspective, it is crucial to 
appreciate the existence of these non-aligned methods, as 
they contribute to the progression of research. Restricting 
research solely to ISO-aligned methods could hinder innova-
tion and impede the evolution of ISO standards, creating a 
paradoxical situation where the ISO itself becomes a limita-
tion to research.

Whilst Method A has been popular in soundscape 
research, its consistency and suitability across diverse con-
texts should be more thoroughly tested and refined to ensure 
its effectiveness in capturing soundscapes [80]. Method B, 
used in articles which exhibited partial to full compliance 
with the ISO technical specifications, could benefit from fur-
ther validation in field studies. Method C had limited usage 
in the reviewed articles (and these also exhibiting limited 
compliance), so it may require more extensive testing and 
validation in field studies, to determine its applicability and 
reliability in a normative framework.

Additionally, the exclusion of non-English literature 
presents a limitation in understanding the full landscape 
of research in different regions of the world. The decision 
to limit the review to English-language articles was made 
due to resource constraints and the language abilities of the 
research team. However, this exclusion prevents a compre-
hensive understanding of the research landscape across dif-
ferent regions of the world. It is important to acknowledge 
that valuable research may be published in non-English 
languages, and by excluding such literature, a potential bias 
is introduced. To mitigate this limitation, future studies 
should strive to include non-English literature or collabo-
rate with researchers fluent in relevant languages to obtain 
a more global perspective. To address the limitation of non- 
English literature exclusion, the Soundscape Attributes 
Translation Project (SATP) initiative has been established 
[81], which will hopefully contribute to a more comprehen-
sive understanding of research advancements and practices 
from diverse regions, helping to fill the gaps created by lan-
guage restrictions in soundscape-related systematic literature 
reviews [82].

Conclusions

The field of soundscape research presents exciting oppor-
tunities and challenges that require careful consideration. 
This literature review has highlighted several key points 
that could be taken into account for the future development 
of soundscape-related standards, and overall advancement 
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of the field. It is crucial to approach existing methods and 
results with a critical lens: continual evaluation and scru-
tiny of methodologies for soundscape data collection and 
findings can contribute to the refinement and improvement 
of the framework proposed by the ISO 12913 series.

The literature review focused on addressing two main 
objectives: namely determining whether there is a prev-
alent method in scientific research amongst the options 
provided in the ISO/TS 12913-2 for collecting soundscape 
data from individuals and assessing the level of compli-
ance with the ISO recommendations within the methods 
utilised in scientific research for collecting soundscape 
data from individuals. The main findings of the review 
are that Method A is currently more prevalent and there is 
overall only partial to low compliance with the ISO tech-
nical specifications for collecting soundscape data from 
individuals.

For soundscape research and practice, it is equally 
important to seek common ground and objectives for the 
discipline development. Soundscape research benefits 
from international and interdisciplinary collaboration, 
bringing together diverse perspectives and expertise. 
Through collaborative efforts, researchers can foster a 
shared understanding, exchange knowledge, and establish 
consensus on key concepts, methods, and practices. This 
collective approach accelerates progress and facilitates 
the establishment of a unified framework for soundscape 
research. In this context, the International Organization for 
Standardization (ISO) plays of course a significant role. 
The periodic review of international standards and tech-
nical specifications ensures their relevance and technical 
accuracy. By incorporating scientific evidence and expert 
input, the ISO strives to bridge the gap between research 
and practice. The ISO’s overarching goal is to provide 
communities with science-informed standards that guide 
and inform soundscape assessment and management. As 
the field evolves and new insights emerge, it is expected 
that the findings from this literature review will contribute 
to future rounds of review for the documents within the 
ISO 12913 series. The hope is that the research presented 
here can inform and influence the next iterations of ISO 
standards, ultimately enhancing the overall quality and 
effectiveness of soundscape research.
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