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Abstract: This study explores the engagement of national standards bodies and practitioners with the ISO 12913 series on
soundscape. It reveals critical challenges in stakeholder engagement, communication, competence, and practical application.
A strategic roadmap, aligned with the normalization process theory, is proposed, comprising meaningful stakeholder engage-
ment, building workability and integration, and community building and reflective monitoring. Results underscore the influ-
ence of national priorities, communication gaps, limited resources, and the need for practical guidance. Future efforts should
focus on promoting cross-disciplinary collaboration and developing tools to quantify the societal and economic impact of
soundscape interventions, addressing the multifaceted barriers identified. VC 2024 Author(s). All article content, except where other-
wise noted, is licensed under a Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).
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1. Introduction

In 2008, the International Organization for Standardization (ISO) established Working Group 54 “Perceptual Assessment
of Soundscape Quality,” within ISO/TC 43/SC 1 Noise Committee, with the aim of standardizing key definitions and
framework, as well as methods for data collection and analysis, for soundscape research and practice: this led to the ISO
12913 series on soundscape. This standardization is especially valuable for urban planning, architecture, and environmental
management, helping to create healthier acoustic environments (Jiang et al., 2022; Kang et al., 2023; Kang et al., 2016).
Part 1 (full standard) and Part 2 (technical specifications) of the ISO 12913 give a definition of soundscape with a frame-
work (ISO 12913-1:2014, 2014) and methods to measure physical, psychological, and psychoacoustic parameters (ISO/TS
12913-2:2018, 2018). Part 3 (technical specifications) covers the analysis of data collected via the methods from Part 2
(ISO/TS 12913-3:2019, 2019). ISO Working Group 54 is currently working on Part 4 of ISO 12913, introducing protocols
to design and manage soundscape interventions (ISO/AWI TS 12913-4, 2023).

Since the ISO 12913 series was initiated, it has made an impact on soundscape research in both academia and
policy (McVay, 2023; Aletta and Torresin, 2023). However, this is still limited to specific regions of the world, which poses
the question of how to widen the engagement with the ISO 12913 development from different stakeholders elsewhere.
This study explored what barriers might exist to get more countries engaged with the development and implementation of
ISO 12913 and how to address these challenges. The normalization process theory (NPT) was applied as a framework to
identify the barriers for meaningful stakeholder engagement (May and Finch, 2009).

2. Methodology

2.1 Theoretical framework: NPT

The NPT (May and Finch, 2009) provides a conceptual framework to understand the processes and dynamics involved in the
implementation, embedding, and integration of new practices, technologies, or interventions into everyday routines within vari-
ous settings. The implementation can be realized through four interrelated mechanisms influenced by the organizational context
and interpersonal behaviors: coherence (the meaningful qualities of a practice), cognitive participation (stakeholder engage-
ment), collective action (interaction with existing practice), and reflexive monitoring (how a practice is understood and assessed
by actors involved). NPT is often seen as a tool for researchers to think through issues or barriers to the implementation of new
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practices and evaluate the normalization potential (Murray et al., 2010). It is increasingly used in the built environment sector to
examine the normalization process of various environmental standards responding to climate crisis and human wellbeing. For
example, looking at ways to normalize healthy building design, Callway et al. (2020) applied the NPT to analyze how stakehold-
ers describe and evaluate their intentions of applying specific sustainability standards (i.e., BREAM and LEED) and health-
related standards (i.e., WELL Building and WELL Communities) in different projects.

In accordance with the NPT framework, an analysis was conducted to explore the normalization process of the
ISO 12913 soundscape series, outlining specific inquiries and investigations within this framework, as represented in Fig.
1. Two areas of knowledge gaps were acknowledged at both the organizational and operational levels. Thus, this study was
designed to reach out to stakeholders of ISO 12913 to identify areas of problems to implement the standards, from under-
standing the organizational structure and social norms of policymakers in the international context to workability and
skillsets in the existing routine practice by acousticians and built environment professionals.

2.2 Semi-structured interviews with members from national standards bodies (NSBs)

An invitation email was sent to all the publicly available contact points (n¼ 127) of the ISO members’ NSBs, as retrieved
from the ISO website, to request an interview with a representative from their organization. In total, 12 representatives
from NSBs across 9 countries were interviewed. The interviews were conducted online via Microsoft Teams (May to June
2022). The questions addressed the social context of standards development and implementation across countries, includ-
ing the process of appointing experts to join ISO working groups, awareness of, interest in, and involvement in ISO 12913
development, and barriers to implementing ISO 12913 at the policy level (see supplementary material).

2.3 Focus group discussion and interviews with soundscape experts

In parallel, soundscape experts from countries with different levels of engagement in soundscape research (see supplementary
material), were invited via purposive sampling to attend a focus group. Emails were sent to 23 experts across 15 countries.
Twelve of them accepted the invitation. In the end, nine attended a focus group discussion hosted online (June 2022) via
Microsoft Teams, and the other three who could not make it took an interview on a different date. The session started with a
brief introduction about the background of the study. This was followed by discussion of three questions in sequence: (1)
What are the barriers that prevent people from engaging with the development process of ISO 12913? (2) How can we
respond to remove these barriers? (3) How can ISO 12913 be used more innovatively to make wider impacts?

3. Results: Barriers to engaging with the ISO 12913 soundscape series

The key barriers to engaging with the development of the ISO 12913 series that the NSBs identified include the following:
(1) lack of national interest; (2) lack of resources, including time, expertise and financial resources; and (3) lack of sound-
scape theory literacy and effective communication on the standards and associated impact (see Fig. 2).

The barriers identified by NSBs were also echoed by the soundscape experts in the focus group discussion.
Additionally, they identified several factors preventing the implementation and wider impact of the ISO 12913 among
industry practices and local authorities, including the following: (1) lack of applied cases and guidance on using ISO
12913 beyond academia; (2) lack of mechanisms to document and measure the socio-economic impact of the soundscape

Fig. 1. Interpreting the inquiries of implementing the ISO 12913 soundscape series using the NPT framework by May and Finch (2009).
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approach, and (3) lack of consensus and reflective monitoring. The subsequent quotes are coded as follows: (1) for NSBs
(NSB), the codes differentiate between experts (exp) and officers (off), and (2) for experts from industry (IND), academia
(ACA), government (GOV), and non-governmental organizations (NGO), the codes differentiate between acousticians
(aco), built environment professionals (bep), and designers (des).

3.1 Organizing structure and social norms

3.1.1 Lack of national interest in soundscape and environmental noise

The NSBs confirmed that most of them have an open application process to appoint experts to join a technical working
group. Either an expert applies to join, or the NSB nominates an expert to participate in a standardization process.
However, whether to participate mostly depends on the level of national interest. For example:

“According to the Committee’s internal regulations (developed in accordance with regulations of European and interna-
tional standards organizations), implementation of ISO standards as national standards is voluntary and the decision is
made by the national technical committee (and only national technical committee is entitled to do so); ISO 12913 hasn’t
been implemented yet, because no one was interested in using this standard at the national level.” (NSB, off)

Particularly, in developing countries, basic environmental issues such as droughts, floods, and poor sanitary con-
ditions are seen as more “urgent” than soundscape quality. A national expert commented:

“The national interest and investment are in energy, lighting and thermal comfort. There is no national-level research
project on soundscape or environmental noise.” (NSB, exp)

“Only recently, the government revised the Law on Noise Pollution Prevention and Control. In the last 20 years, we are
still dealing with noise pollution both indoors and outdoors such as transport noise pollution, aircraft noise pollution,
noise transmission between floor slabs and walls.” (ACA, bep)

“We just established an acoustics committee. The barrier is that we are not prepared to participate [in ISO WG 54]. In
academia, we have some interest in soundscape. But we don’t have a national policy on noise pollution. A translation of
this policy will be useful. We need more time….” (NSB, exp)

Understanding the political-economical contexts in developing countries to explore strategical benefits to inte-
grate the ISO 12913 series at the current stage of development is crucial:

“The difference in the urgency of managing the sound environment in developing countries and developed countries also
matters a lot. In developed countries, where environmental noise is much more controlled, people care more about per-
ceptual quality. But it is not the case in developing countries where essential environmental quality is not guaranteed.”
(ACA, bep)

3.1.2 Lack of soundscape literacy and effective communication of ISO 12913 series

Some NSB interviewees said they were not aware of ISO 12913 and did not have any experts in the field. The lack of
soundscape theory literacy and effective communication leads to insufficient appreciation of the ISO 12913 value in the

Fig. 2. Barriers identified to implement ISO 12913 based on the NPT framework.
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national context. The initial advertising of new ISO working groups and standards is important to raise wider interest, as
commented by national officers:

“I would only know any ISO or other standards if the information has been sent through.” (NSB, off)

“We are not aware of the technical Working Group 54. When we see new standards, we send the information to some
universities, departments, and relevant industries. It depends on who sends the comments to us. We assess the feasibility
and importance to filter the comments we need, and then decide which working group or technical committee to engage
with.” (NSB, exp)

“Industry participation is crucial. Any committee must have industry participants. However, joining ISO is quite opaque.
My application has been under review for one year and it’s not been approved yet.” (ACA, aco)

3.2 Competences: Organizing factors, collective actions and immediate factors

3.2.1 Limited resources to enable participation

Although soundscape studies have now been established as a research field for a while, people outside academia will still
consider soundscape a “new” concept. The absence of soundscape expertise in the NSBs is a key barrier that leads to inac-
tive participation towards the development and implementation of the ISO 12913 series. For example:

“There is a lack of knowledge on soundscape and even environmental noise. This subject is absent in education and pro-
fessional training. […] We also don’t have a specialized lab on soundscape with devices and software to do measurement,
recording or simulation. These are typical issues in developing countries.” (NSB, exp)

“There is already interest to look at the noise technical standards which only emerged from 2020 in our country.
However, it is upheld because of COVID-19. We haven’t heard about this [ISO 12913] before and are not aware of the
working group. The field is new in the country, and we haven’t identified the soundscape experts. We are also short of
staff to go through all working groups to identify the interests. We are interested to engage in the future but depends on
the ISO sponsorship to attend meetings.” (NSB, exp)

3.2.2 Lack of guidance on how to interact with noise control practice and standards

However, there are also countries that have different types of concerns where the NSBs are not sure how the soundscape
approach and ISO 12913 can be useful in addition to the existing noise control standards:

“The soundscape concept is too specific. It cannot be used for highway noise, for example.” (NSB, exp)

“The only focus perhaps is on noise from airplanes. Because it is a small population, we do not have much noise pollu-
tion. There aren’t government restrictions on noise levels. We might have some issues around party noise in
neighborhoods.” (NSB, off)

3.2.3 Lack of practical guidance and applied examples

The lack of applied examples creates barriers to building trust and values in adopting the framework, particularly for those
who use an evidence-based approach. It also raises questions on feasibility, cost, and resources needed for decision-
makers:

“The most frequently asked questions after the seminar [on soundscape to local authorities] were 1) the concept of
soundscape is not clear to apply in their fields and 2) what are the design practices of soundscape? These questions imply
that many people are not familiar with the concept and they also want to see practices and examples of soundscape
designs. The lack of demonstrating and proving the usefulness and feasibility of the soundscape concept would be the
main barrier to getting people in the industries and governmental bodies to engage with ISO 12913.” (ACA, aco)

At the individual level, this barrier also brings confidence issues around initiating the adoption of the ISO 12913
in practice.

3.3 Coherence: Cognitive participation and reflective monitoring

3.3.1 Lack of collective understanding and consensus on the scope

Concerns were raised about the need and scope for ISO 12913. It is important to strive for consistency and clarity in
defining the soundscape approach:

“It is also difficult for all disciplines to agree on the same understanding and interpretation of soundscape. To reach con-
sensus, this means each discipline may have to give up some unique characteristics of soundscape in their field. This
might not be something we wish to see. It might be worth asking whether we need to develop a standard for soundscape?
Or should we structure soundscape in such specific ways? For people who do sound ecology, for example, shall we
include them? Cross-disciplinarity is important to discuss here. I am curious to know how people from other disciplines
perceive the ISO 12913 series.” (ACA, bep)

This also implies that shared values and beliefs of embedding the ISO 12913 into individual practices need to be
explored. The internalization process of individuals identifying the components in their practice of using the ISO 12913
and changes in behaviors are essential to the formalization of a new practice.

ARTICLE asa.scitation.org/journal/jel

JASA Express Lett. 4 (4), 047401 (2024) 4, 047401-4

https://scitation.org/journal/jel


3.3.2 Lack of mechanisms to monitor engagement

It is important to learn from how people use ISO 12913 in their work. This helps identify common practices among differ-
ent groups. People need to actively engage with the development and use of ISO 12913, and this can happen either
because they genuinely want to (intrinsic engagement) or because they are encouraged through monitoring and reporting
activities (extrinsic engagement):

“There is a disconnection between [soundscape] researchers and the ISO Working Group 54. If the working group
approach the National Technical Committee, it will be a good starting point.” (NSB, exp)

Although soundscape research is widely conducted across many countries, the experiences of using ISO 12913
are not effectively shared or communicated:

“Most of the time people or institutions work independently. They don’t communicate with each other. [Soundscape] is only
related to individuals’ interests. It is not from the national side. In my opinion, it should be. […] People can apply to become a
member of the technical committee. Normally, it will be people from higher education and private sector, or industry. However,
there isn’t a ‘checking mechanism’ on how much each member is engaging with the standards development.” (NSB, exp)

3.3.3 Lack of tools to measure the socio-economic impact

In terms of reflective monitoring and practicality the focus group experts acknowledged that quantifiable evidence is still
essential for decision-makers:

“The comment we got from the beginning was that this [ISO 12913 soundscape series] can potentially benefit practi-
tioners. Industries and governments have to make evidence-based decisions so that the decision-makers can resource and
cost. Lack of solid evidence in the real world is the biggest challenge.” (NGO, bep)

This is not only an issue about the ISO 12913 series, but also a challenge to the implementation of soundscape
approach overall. In a way, the development of ISO 12913 series aims to provide rigor and structure to soundscape in the
field of environmental assessment and planning.

4. Roadmap to implement ISO 12913 series in routine practices in the built environment

A roadmap is drawn from the conversations about ISO 12913, and barriers to its implementation identified by NSBs and
experts through three stages, to enable the flow of the process in the NPT framework (Fig. 3).

4.1 Meaningful stakeholder engagement to initiate public and organizational interest

Meaningful engagement starts with a willingness to establish a relationship with stakeholders to change the current organi-
zational behaviors to adapt to the observed societal changes (Jeffery, 2009). Quoting from the discussion:

Fig. 3. Roadmap to implement the ISO 12913 series responding to barriers identified using the NPT framework.
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“In soundscape, the standards and projects are driven by acousticians and engineers. The committee could perhaps com-
bine ways of working with other standards, particularly for Part 4. For those in practice, we might need to challenge
ourselves to work with other disciplines to do something out of purely acoustic engineering.” (NGO, bep)

Aligning with national and organizational interests is critical to enable the transition of ISO 12913 to planning
policies. A successful example is the Welsh Noise and Soundscape Action Plan 2018–2023, which mentions the ISO 12913
Parts 1 and 2 for definition and assessment methods (McVay, 2023). Comments from an expert:

“The use of soundscape concept in our policies happened naturally. Although we used it in a generic way at the start, the
purpose was to consider human experiences. The ISO12913 standards have enabled us to use the soundscape concept
more precisely. The three pillars in the definition, the acoustic environment, people, and context, fit well with the plan-
ning process to make decisions. It involves people in the place to shape the policies and respond to specific contexts.”
(GOV, bep)

An outreach strategy, such as the participatory framework in Xiao et al. (2018), can trigger conversations with
local authorities and stakeholders on what benefits the soundscape approach would bring to each community, and it can
help assessing the contribution of ISO 12913 and identifying ways to intertwine with the other environmental policies (see
Ratcliffe, 2021; Jiang et al., 2022; Kang et al., 2023). To promote the soundscape approach, it is essential to inform local
participants and stakeholders in communities; this involves utilizing available resources while considering the impact on
future generations, as well as considering socio-cultural, aesthetic, and economic effects (Schulte-Fortkamp, 2018). In this
sense, participatory soundwalks and workshops with stakeholders and communities are effective in making real-life behav-
ioral changes in managing and perceiving environmental sounds (Radicchi et al., 2016).

4.2 Building workability through case studies, training, and impact assessment tools

Collective actions and workability are at the heart of the NTP framework, which is enabled by the organizing and immedi-
ate factors—how practitioners and authorities adopt the ISO 12913 series is heavily dependent on technical readiness and
contextual integration. Leveraging on existing practices in noise management is the starting point to introduce the sound-
scape approach and bring in the human focus. Acknowledging the overlays and differences is essential to interact with the
existing noise management practices. Quoted from the City of London Noise Strategy 2016 to 2026, p. 40: “The manage-
ment of soundscape overlaps with, and arguably embraces and develops the better established but narrower concept of
environmental noise management” (City of London – Pollution Control Team, 2017). Terminologies, such as soundscape
design and soundscape planning, also need to be further defined and explained in future work.

Embedding soundscape and the ISO 12913 into higher education and professional training can advance the
implementation agenda. Engagement by educators (e.g., Milo, 2020; Xiao et al., 2022) and leading industry stakeholders
will certainly make the difference in this sense. Quoted from the discussions:

“How to quantify the values of soundscapes and holistic well-being from soundscapes will be the key challenge. From a design
aspect, it is good to give a standard measuring method, but not clear how to apply it in the design process.” (IND, des)

Building the ISO 12913 series into existing practice can take steps to integrate with different work stages. For
example, the Royal Institute of British Architects (RIBA) has seven stages where ISO 12913 Part 1 could be used for stages
0 (strategic definition.) and 1 (preparation and briefing). Parts 2 and 3 can be introduced to stage 2 (concept design) and
3 (spatial coordination). Part 4 might serve stages 4 (technical design) and 5 (manufacturing and construction). However,
this would mean that more information on the implementation cost at different stages needs to be defined. Quoted from
the discussion:

“Knowing the cost of the [soundscape] interventions is going to help. For public authorities, we don’t have evidence to
show this [Part 4] will be a useful and effective intervention. They will need to see how feasible it is to maintain these
interventions in time.” (NGO, bep)

Case studies into real-life examples of managing sounds or designing with sounds provide insights into ways to
integrate ISO 12913 into planning. As commented by one of the experts:

“The Agency has an economics department, they did the social cost of road noise on the society. The analysis of this has
led to more attention from the authorities to look at the noise issue. But, yes, they are looking at mainly decibels. But
now, they are more open to factors linked to social-psychological attributes.” (NGO, bep)

4.3 Building communities of practices to enable reflective monitoring and cognitive participation

Kang and Aletta (2018) used Altmetric data to explore mentions of soundscape research in social media, news outlets,
public policies, and patents. This revealed that outreach beyond academia for soundscape studies is currently limited. It
might be useful to consider approaching stakeholders from different sectors to try out ISO 12913 in their practice and
feedback to the working group members. It is useful to be project-based for real-life lessons at various scales of practice,
including changes in operational actions in assessing environmental sounds, organizational attitudes towards the sound-
scape concept, and societal understanding of the impact of quality of sounds on well-being and the environment. For
instance, similar conversations are now happening within an emerging scientific community looking at the application of
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the soundscape approach to indoor contexts, considering how that could be integrated to architectural design (Erçakmak
and D€okmeci Y€or€uko�glu, 2019). The periodic conversations among the Working Group 54 members, not only to discuss
the development of new ISO 12913 parts, but also to reflect on the engagement and outreach activities outside the stan-
dardization landscape, will be essential to advance the implementation of the soundscape approach.

5. Conclusions

This study, framed within the NPT, identified barriers to engagement with the ISO 12913 series for both NSBs and other
stakeholders, via expert interviews and a focus group. The main conclusions are:

• Discussing soundscape quality within NSBs and other policymakers is sometimes difficult due to existing organizing struc-
tures and entrenched social norms that prioritize other environmental aspects.

• Competence-related challenges exist, emphasizing the need for accessible technical training on the soundscape approach
for all stakeholders, to overcome limited resources and literacy gaps.

• Coherence challenges are perceived, specifically skepticism due to the absence of applied examples and practical guidance
for incorporating soundscape principles.

The proposed three-stage roadmap aims to address the identified barriers by (1) fostering meaningful stakeholder
engagement, (2) establishing workability with accessible training resources, and (3) creating communities of practice for
sustained participation. In structuring the proposed roadmap for soundscape implementation, consideration was given to
prioritizing competence-building as the initial step. However, the decision to commence with stakeholder engagement was
maintained based on observed barriers, particularly the identified lack of national interest revealed in NSB interviews.
Addressing this fundamental issue aligns strategically with the NPT, establishing a foundation conducive to subsequent
competence-building. The successful case of the Noise and Soundscape Plan for Wales, guided by ISO 12913, underscores
the pivotal role of governmental interest in driving effective implementation. The chosen sequence is designed to proac-
tively tackle engagement barriers, creating a context conducive to the development of competences essential for a robust
soundscape framework. This has the potential to overcome barriers, integrating soundscape principles into built environ-
ment practices for improved well-being.

Supplementary material

See the supplementary material for the current ISO/TC 43/SC 1/WG 54 membership, and for the questions used in the
semi-structured interviews with NSBs.
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