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Abstract                                                         

The past two decades have seen an ongoing paradigm shift from noise control to soundscaping, and 

soundscape approaches have been applied in noise management projects. However, cost-benefit 

analysis (CBA), which is widely used for economic appraisal of projects that would impact on the sound 

environment, remains noise-based and residential-location-focused. As a result, benefits of wanted 

sounds are omitted from appraisal. While there is a wealth of literature seeking to place a value/cost on 

changes in noise exposure, little research has been done on soundscape valuation. Consequently, there 

is little evidence on the monetary value of soundscape, which is essential for developing soundscape-

based CBA. This paper initiates a systematic discussion on this emerging topic, by addressing ten 

questions covering the definition and scope for soundscape valuation, potential valuation methods for 
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primary soundscape valuation research and required data, special concerns on private and public 

contexts, non-monetary valuation and soundscapes of cultural and/or historical significance, and the 

eventual application of soundscape values in CBA and beyond. Answers are based on reflection of 

existing literature on environmental valuation and soundscape, and visionary opinions by the authors 

from research, practice and policy sectors, and can help establish a framework to support future research 

in soundscape valuation and relevant areas. 

  

 

Keywords: soundscape, environmental noise, environmental valuation, cost-benefit analysis 

 

 

1. Introduction 

1.1. Environmental cost-benefit analysis and noise valuation 

Environmental cost-benefit analysis (CBA) refers to the economic appraisal of policies and projects 

that have environmental consequences as deliberate aims or as indirect effects. Monetary values are 

assigned to the costs and/or benefits of the environmental impacts arising from the appraised policies 

and projects, which do not have conventional market prices (Atkinson & Mourato, 2008). For example, 

costs and benefits of biodiversity conservation (Bräuer, 2003; Marta-Pedroso et al., 2007), water 

management (Birol et al., 2010; Molinos-Senante et al., 2011), and changes in noise, air quality and 

greenhouse gas emission as deliberate or indirect consequences of transport projects (Annema & 

Koopmans, 2015; Mackie et al., 2014). CBA has been widely used and played prominent roles in 

decision making, with advantages of providing comparable and less biased decision inputs quantified 

on consistent bases, across projects and types of impacts (Atkinson et al., 2018; Mackie et al., 2014). 

 

A wealth of literature on the valuation of changes in noise levels has been developed, providing an 

evidence base for the monetary valuation of noise impacts for CBA. A wide range of environmental 

valuation methods have been used, including revealed preference, stated preference and impact pathway 

approaches (Bristow et al., 2015; Defra, 2014; Navrud, 2004; Nellthorp et al., 2007), and broadly 
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consistent values for transportation noise have been obtained that underpin national level appraisal 

guidance, e.g. WebTAG (Department for Transport, 2015). Such monetary noise values help ensure 

that noise impacts are included in CBA and thus not underweighted in decision-making (Annema & 

Koopmans, 2015; Mouter et al., 2015), which is important given that noise is a major environmental 

threat to public health (WHO, 2018), second only to fine particulate matter in western Europe (Hänninen 

et al., 2014). 

 

1.2. Paradigm shift from noise control to soundscaping  

The past two decades have seen an ongoing paradigm shift from noise control to soundscaping in the 

field of sound environment management, as noise alone cannot reflect the sound environment quality 

as experienced by people (Kang et al., 2016; Kang & Schulte-Fortkamp, 2016). Differing from the 

concept of noise as “unwanted sound”, soundscape, by definition, is the ‘acoustic environment as 

perceived or experienced and/or understood by a person or people, in context’ (ISO, 2014). In addition 

to addressing unwanted sounds, such as transport noise in most contexts, soundscaping utilises wanted 

sounds, such as bird songs, running water and children playing in many contexts, to improve quality of 

our sound environment, considering sounds as potential ‘resources’ rather than just ‘waste’ or ‘pollution’ 

(Kang et al., 2016). Soundscape approaches are now being applied in noise management policies and 

projects (Cerwén et al., 2017; Margaritis & Kang, 2017; Payne et al., 2009), and in 2018, the Welsh 

Government became the first national government in the world to officially adopt soundscape by 

referring to soundscape in the title and throughout their now Noise and Soundscape Action Plan (Welsh 

Government, 2018). 

 

1.3. The motivation of soundscape valuation 

Despite the ongoing paradigm shift from noise control to soundscaping, uptake of soundscape approach 

and achieving potential benefits of it will depend on the possibility of identifying and measuring value 

and impact of soundscapes, and enabling the valuation of policy interventions that might enhance or 

degrade existing soundscapes in a common decision-making framework. This will require moving from 

noise valuation to soundscape valuation, covering both positive and negative soundscapes, so values of 
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soundscapes can replace or complement existing noise values to account for the full costs and benefits 

of changes in the sound environment in CBA. 

 

Studies that seek to place a value on soundscape are only just beginning to be undertaken (Wu et al. 

2021). Some previous work (URS Scott Wilson, 2011) attempted to value Quiet Areas in the UK but 

the results are limited. Also, current noise valuation research almost exclusively focuses on noise 

impacts at residential locations, i.e., noise impacts experienced by people at home (Jiang & Nellthorp, 

2020). Only a very limited number of studies have attempted to value noise reductions at non-residential 

locations using stated preference apporaches, e.g., riverside walkways (Veisten et al., 2011), urban 

parks (Calleja et al., 2017) and national parks (Iglesias-Merchan et al., 2014).  

 

Hence in CBA in current practice, only the impacts of noise are considered and positive contributions 

of wanted sounds are omitted, and only very limited receiver types and contexts are covered, as reflected 

in national guidance in the UK, US, Australia, New Zealand and most EU countries (CE Delft, 2019; 

Department for Transport, 2015; Mackie & Worsley, 2013; Nijland & van Wee, 2008; NZ Transport 

Agency, 2018; Transport for NSW, 2018; US Department of Transportation, 2011). This has 

implications for the ability of CBA to capture the full benefit and cost of sound environment 

management strategies or projects that indirectly change the sound environment. 

 

While the first Ten-Question paper on soundscape (Kang et al., 2016) introduced the concept of 

soundscape and the design and management approaches, this follow-up paper moves a step further to 

discuss valuation of soundscape, to enable assessment of soundscape in a common decision-making 

framework with other environmental, social and economic impacts, and hence the uptake of soundscape 

approach. Based on the state of the art of environmental valuation and soundscape research, this paper 

will demystify the concept of soundscape valuation, and establish a framework to support future 

research, by answering 10 questions on the definition and scope of soundscape valuation (Q1-2), 

methodology for primary soundscape valuation research (Q3-8), and the applications of soundscape 

values (Q9-10), as illustrated in Figure 1.  
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Figure 1. The ten questions concerning soundscape valuation 

 

2. Ten questions and answers 

2.1. Question 1: Where does the value of soundscape lie? 

Answer: Some characteristics make soundscapes different from other more widely valued 

environmental resources, e.g., clean air, clean water, greenspaces, biodiversity, ecosystem services: 1) 

Soundscapes, or more precisely the various sounds which are main components of soundscapes, are not 

necessarily natural resources. While they can be biophonic (e.g., from wildlife) and geophonic (e.g., 

from wind, water, thunder), they can also be or contain sounds generated by human activities and 

facilities (e.g., from speech, music, bells, transport) (Brown et al., 2016; Yang & Kang, 2005). 2) 

Whether a particular sound is seen as a wanted resource or unwanted pollution, or neither, will depend 

on context and perception. For example, sounds of the same sources can contribute to perceived 

soundscape quality differently in commercial, residential, business and recreational areas and by 

different users (Hong & Jeon, 2015). 3) Sounds, whether wanted or unwanted, can be reproduced and 

do not persist and accumulate in the environment over time. If managed properly, soundscape resources 
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are normally renewable and their degradations reversible, unless the surrounding environment has been 

destroyed or degraded. Hence, a combination of different value theories might be needed to 

conceptualise the values of soundscapes. 

 

The soundscape – particularly in urban contexts - will be largely formed by human activity where sound 

or noise is an externality or unintended consequence of the activity being undertaken. The sounds from 

pedestrians, shops, restaurants can contribute to a vibrant city centre environment, enhancing people’s 

experience and promoting economic development (Southworth, 1969); whereas unwanted sounds from 

transport, industry, wind turbines and neighbours may impair the health, wellbeing, learning and/or 

productivity of some people who are not involved in these activities (WHO, 2018).  From this 

perspective the value of soundscape may be seen as partly the combined effect of numerous positive 

and negative externalities of human activity. 

 

Soundscape may also be seen as natural or cultural capital, where they are purposely protected and 

maintained, and/or designed and produced. For example, sounds of birds chirping and from other 

wildlife, and sounds of river flowing and wind in trees can be seen as natural capital; while sounds of 

church bells, music performances and traditional ceremonies can be seen as cultural capital. Values of 

these soundscapes can be captured in various ways. For example, natural soundscapes can be vital for 

the survival of certain species of wildlife (Sordello et al., 2020). Thus, loss of or damage to such 

soundscapes can threaten the functionality of ecosystems and their values can be captured through a 

range of affected ecosystem services. Cultural soundscapes, depending on specific types, can have the 

values of preserving local identity, enhancing sense of belongs, discouraging anti-social behaviours 

and/or promoting tourism and economic development (Brambilla, et al., 2006; Lavia et al., 2016). Both 

natural and cultural soundscapes also have the potential to provide tranquillity, or high quality acoustic 

environment more generally, which ultimately results in recreational, spiritual and/or health benefits 

for people (van Kamp et al., 2015; Watts, 2017). 

 

2.2. Question 2: What would be the appropriate scope of soundscape valuation? 
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Answer: Soundscape valuation should consider as many of the soundscape contexts mentioned in 

Question 1 as possible. However, research in soundscape valuation could start with a focus on outdoor 

soundscapes in places such as city centre squares (Figure 2), community corners, urban parks and 

national parks where a high level of user diversity and a wide range of user needs are involved (Kang, 

2007), and where evidence on impact values is mostly missing in current noise valuation research (Jiang 

& Nellthorp, 2020). It is noted, however, similar to the case of noise valuation, receptors will not 

necessarily be outdoors, but changes in soundscape are caused/influenced by outdoor sources and 

propagations. The established methods and frameworks for outdoor soundscape valuation can then be 

used for developing those for indoor soundscapes (Torresin et al., 2020). 

 

 

Figure 2. Soundscape of a lively urban square. Reproduced based on image from Leeds City Council 

(2020). 

 

Within the scope of outdoor soundscapes, priorities might be given to benefits of wanted sounds, instead 

of costs of unwanted sounds. The reason is that in the near to medium term, values of noise impacts in 

existing noise valuation literature might be used for a large part of costs of unwanted sounds. New 

soundscape valuation research focusing on benefits of wanted sounds could complement existing noise 

Jo
urn

al 
Pre-

pro
of



8 
 

valuation research, to start constructing a bipolar value account of costs and benefits of soundscapes. 

This would also allow a smoother transition from current noise-based CBA to soundscape CBA. In the 

longer term, benefits of wanted sounds and costs of unwanted sounds could be valued concurrently with 

integrated study design, to adjust or replace interim values. 

 

While most effort might be devoted to valuing everyday soundscapes that affect people’s wellbeing in 

their daily lives, special attention should be given to soundscapes of cultural and/or historical 

significance, since their values are likely to be very different from everyday soundscapes, and they 

should not be overlooked in decision making as unique components of the cultural capital (Aletta & 

Kang, 2020). More detailed discussion on valuing soundscapes of cultural and/or historical significance 

is made in Question 8. 

 

Impacts of soundscapes on ecological receptors should also be considered. However, this is an emerging 

research area (Dziak et al., 2022; Scarpelli et al., 2020), and the concept of soundscape goes beyond 

being human-perceived. Hence, valuation methods will probably be very different from those applied 

for direct impacts on human receptors, and this paper will focus the discussion on valuing soundscape 

from the human receptor perspective. Indeed this topic has also remained largely unaddressed in noise 

valuation research, despite emerging evidence on noise impacts on ecological receptors (Sordello et al., 

2020). 

 

2.3. Question 3: Can noise valuation methods be used for soundscape valuation? 

Answer: It is rational to commence from the set of valuation methods usually applied in noise valuation 

(the first three methods in Table 1) and consider their applicability to soundscape.  It is also worth 

noting the challenges in deriving values for changes in noise levels as these are amplified in moving to 

the context of soundscape.  For noise there is an objective measure in the decibel (however contested 

that might be).  This may be linked to individual perceptions (albeit not perfectly) and with health 

impacts (again challenging due to confounding factors).  For soundscape thus far there is no appropriate 

metric that may be so employed (this is discussed further in Q4). A reliable measure of exposure as 
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people move through many acoustic environments during their day, year and life, is also lacking. And 

noise levels are highly variable.  Another consideration is whether the aim is to value the soundscape 

as is in its entirety and/or the value of changes in the soundscape – planned or unintended consequences 

of policy.  Whilst the first might be appropriate for genuinely unique soundscapes the second is a more 

useful appraisal tool.   

 

Table 1: Valuation approaches. 

Method What does it measure? 

Hedonic pricing Perceived amenity effects usually as experienced within the home. 

Stated preference 
Perceived amenity effects usually as experienced within the home – but 

the question and context may vary. 

Impact pathway 

Damage to well-being and health, including annoyance, (self-reported) 

sleep disturbance and a range of more objective health outcomes, through 

a bottom up approach. 

Life Satisfaction 

Approach 
Contribution to life satisfaction, compared to the contribution of income. 

Natural capital/eco-

system services 
What are the services provided by natural soundscape?   

Travel Cost Method 
Indicates a minimum values through travel cost incurred to a site – not 

applicable for noise valuation but could have potential for soundscape. 

Mitigation cost Cost of reducing pollutant below a limit level. 

 

A commonly used method to value noise nuisance is hedonic pricing (HP), a revealed preference (RP) 

approach which uses the market for a particular good, to estimate the value of the different component 

parts of the good (Rosen, 1974). In HP the price of housing is determined by the characteristics of the 

property, social and environmental factors and accessibility. A form of regression analysis would 

normally be used to estimate the influence of each characteristic on house price. The value of noise 

obtained is expressed as the percentage change in house prices arising from a 1dB change in noise levels 

(Noise Sensitivity Depreciation Index, NSDI or NDI). The approach has evolved over time as methods 
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have improved, for example, in allowing for spatial correlation in house prices and temporal ordering 

(Thanos et al, 2012). 

 

The HP approach is broadly accepted, as it has a basis in real life decisions and transactions, and 

underpins many values used in public sector appraisals. The range of NSDI across studies is 

nevertheless large from 0 to 2.3% change in house price per dBA for both road and aircraft noise 

(Bristow 2018). The variation partly reflects the evolution of the method over time, meta-analyses of 

studies of aviation noise (Schipper et al, 1998; Nelson 2004; Wadud 2013) suggest that early studies 

tended to yield higher values as did those using linear models with less agreement on other factors. It 

will also reflect variations in approach and remaining challenges with regard to the treatment of noise 

which is usually a relatively unsophisticated approximation of a single source noise (e.g., road traffic 

or aviation) with assumptions (implicit and explicit) on the “cut off” point below which noise is assumed 

to have no cost; the treatment of background noise and addressing multiple noise sources (Franck et al., 

2015; Thanos et al., 2012). The approach has other more generic limitations. For example, purchasers 

are unlikely to have perfect knowledge of all the attributes of the different houses they choose between; 

the housing market is susceptible to other imperfections most notably transaction costs; explanatory 

variables suffer from correlation and it is difficult to measure some intangible influences and 

perceptions of them (Nelson, 2008).  HP is also limited in this context in that it can only give a value 

of disturbance as experienced at home as perceived at the time of purchase.  

 

The arguments here apply equally, if not more so, in the case of soundscape valuation. As current 

methods for measuring soundscape are perceptual and largely qualitative such a revealed preference 

approach is unlikely to be feasible in the near to medium term. However, if wider mapping of 

soundscape characteristics is feasible – then the method should be explored. 

 

The Stated Preference (SP) approach has become increasingly popular in assessing the costs of noise. 

These are essentially hypothetical questioning techniques, with the two main forms being the 

Contingent Valuation Method (CVM) and Stated Choice (SC).  The CVM form usually asks a direct 
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question to derive a value (e.g., Barreiro et al., 2005; Bjørner, 2004; Lera-López et al., 2012) whilst SC 

offers respondents a choice between scenarios containing a number of factors that may vary including 

noise and cost (e.g., Arsenio et al., 2006; Nunes & Travisi, 2007; Thanos et al., 2011). These approaches 

offer some advantages over RP techniques. “Firstly, control over the experimental conditions ensures 

the avoidance of correlation between independent variables, sufficient variation in attribute levels, 

better trade-offs than might exist in the real world, investigation of levels of noise or quiet outside 

current experience, the avoidance of measurement error in the independent variables and the ability to 

‘‘design out’’ confounding variables. Secondly, the analysis is conducted at the level of the decision 

maker which contributes to more precise parameter estimates not only because samples can cover many 

decision makers and focus on their actual decisions but also because multiple responses per decision 

maker can be recovered. Thirdly, such disaggregate analysis allows more detailed insights into how 

preferences vary according to decision makers’ characteristics and circumstances” (Bristow et al., 2015). 

Meta-analysis of 49 SP studies identified values broadly in line with those derived from HP approaches 

(Bristow et al, 2015). However, hypothetical techniques also have their challenges especially with 

respect to the potential for various forms of bias in response – especially strategic bias, where 

individuals may provide a value that is artificially inflated or deflated in order to influence policy.  A 

related issue is that of the perceived reality of the payment – again if people do not believe they will 

pay their values may not be true.  Stated choice experiments by using trade-offs rather than direct 

valuation are less susceptible to such bias. The advantages over RP methods are clearly relevant to the 

context of soundscape where measurement is perceptual and likely to involve multiple dimensions.  It 

will also be important to assess other environmental variables which influence perception and value of 

space and soundscape.  

 

The impact pathway approach is somewhat different in concept as it seeks to identify measurable 

impacts on individuals’ health and wellbeing and then monetise these.  A standard approach is the use 

of Disability Adjusted Life Years (DALY) and Quality Adjusted Life Years (QALY) to apply a health 

impact pathway and this has been applied to noise impacts.  The main steps are: (i) to identify the 

change in noise levels to be assessed; (ii) to identify the population affected; (iii) to identify the impact 
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on the health of the population; (iv) to apply a disability weight (DW) to each health outcome; (v) to 

estimate the number of healthy life years saved (or lost); and (vi) to apply a value of a QALY to the 

number of healthy life years saved (or lost). This process has many steps and a number of potential 

sources of error.  The body of evidence on the impacts of noise on health continues to grow (e.g., 

Vienneau et al, 2019; van Kamp et al, 2020) and is increasingly robust. The WHO (2011) has estimated 

disability weights for cardiovascular disease, sleep disturbance, tinnitus and annoyance resulting from 

environmental noise. Whilst there is some clarity on the DW attached to various forms of heart disease, 

the evidence for the other areas is far less developed (Bristow, 2018).  Unlike the other two approaches 

the value placed on the nuisance or benefit is not directly valued. At present there would be little or no 

such evidence on the impact of soundscape on individuals. 

 

As soundscape valuation is at a very early developmental stage with measurements based on perception 

of various dimensions, and soundscape is very much part of the broader built and natural environment, 

the SP approach which is conducted through social surveys that can also gather other contextual and 

perception data is an obvious way forward.  However, if appropriate soundscape metrics can be 

identified the range of options becomes broader. 

 

2.4. Question 4: What are the potentials of other valuation methods for soundscape valuation? 

Answer: There are other valuation methods that are not commonly used for noise valuation (the last 

four methods in Table 1), but may have potential for soundscape valuation, especially in cases of some 

special soundscapes, e.g., soundscapes of cultural and/or natural significance, or of tourist interests. 

 

The life satisfaction approach uses micro-econometric functions of self-reported life satisfaction, with 

the non-market goods to be valued as explanatory variables along with income and other covariates. 

Willingness to pay for the non-market goods are derived by comparing their coefficients to that of 

income. It has been applied to value various environmental goods and services including noise (van 

Praag & Baarsma, 2005). However, the range of the studies is relatively limited, and there are concerns 

about the reliability of self-reported life satisfaction and the complexity of its relationship with 
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environmental goods and services (Millard et al., 2018). Nevertheless, given the growing interests in 

research on soundscape, wellbeing and quality of life, opportunities of using this approach for 

soundscape valuation might arise. 

 

The natural capital and related eco-system services approach are used to assess flows of services from 

the natural environment. This approach can be applied to assess soundscape (or sound environment), 

particularly natural soundscape (or sound environment), and their enhancement or protection measures, 

for example noise reduction in national parks (Francis et al., 2017; Levenhagen et al., 2020). However, 

as with the impact pathway approach, the monetary values of any soundscape-based or -relevant eco-

systems services, such as biodiversity, recreational and spiritual benefits, would need to be estimated 

separately 

 

Other approaches that could be considered in this context are the travel cost method which has largely 

been used in the context of travel and tourism to value “destinations” by considering the costs incurred 

to reach them.  This is a challenging approach and whilst not appropriate to valuing noise nuisance 

could be useful in valuing significant soundscapes.  Indeed Wu et al. (2021) used such an approach to 

identify the base value for a destination that they then decomposed, using survey responses, to identify 

the value of aural competent of the experience. Arguably one of the very first studies to identify a value 

for a unique soundscape as opposed to a change in noise levels within a soundscape. 

 

Another possibility, especially at this early stage when metrics have yet to be determined, is mitigation 

cost, although this approach reflects value only in terms of willingness to pay to avoid harm. This 

approach may be used where there are, for example legally binding limits for a pollutant and expense 

must be incurred to comply.  It could also be applicable here, again perhaps for unique soundscapes to 

provide protection. 

 

2.5. Question 5: What soundscape metrics and data will be needed?  
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Answer: Quantitative soundscape metrics that link subjective perceptions to objective acoustic and 

contextual factors will be needed, to enable monetisation while at the same time account for the 

perception-based nature of soundscape. Examples of such metrics that are currently available include 

overall soundscape quality rating of good/bad (Ricciardi et al., 2015), tranquility (Pheasant et al., 2008), 

restorativeness (Payne, 2013), and affective ratings such as pleasantness and eventfulness (Axelsson et 

al., 2010). A comprehensive review can be found in Lionello et al. (2020). 

 

The specific types and formats of the data will depend on what valuation methods to use. For HP 

methods, data of soundscape quality, measured in one or more soundscape metrics, across large 

geographies will be needed, typically in the format of soundscape maps (Figure 3), produced by 

conducting soundscape quality surveys at sample locations and then interpolating over space (e.g., Hong 

& Jeon, 2017; Kang et al., 2018); or by applying soundscape quality prediction models, developed based 

on survey data and using geo-data as predicting variables, at each grid point across the mapping area 

(e.g., Lavandier et al., 2016; Yu & Kang, 2009). Maps using the first approach are expensive to produce 

as they require inputs of large primary data of high quality. Accuracy of the interpolated values can also 

be a concern. Maps produced using the second approach can only be as reliable as the underlying 

prediction models and as accurate as the input predictor data. They may also cause collinearity issues 

when used as input data for HP modelling, if they share predicting variables, such as land use and land 

cover, with the HP modelling.  
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Figure 3. Soundscape maps for the Valley Gardens area of Brighton, UK, showing affective ratings of 

Pleasant, Calm, Eventful, Annoying, Chaotic, and Monotonous (Kang et al., 2018) 

 

For CVM and SC methods, soundscape quality data across a large geographical area are not required, 

since the methods use controlled experimental designs and only a limited number of selected 

soundscapes needs to be presented to the participants. However, the presented soundscapes need to be 

measurable, and the above mentioned soundscape metrics may not be suitable as they cannot be easily 

controlled as inputs in experimental design, rather, they normally came as outputs in most existing 

soundscape preference studies (e.g., Brown et al., 2011; Jiang et al., 2018; Krzywicka & Byrka, 2017). 

This will become less an issue for impact pathway approach and life satisfaction approach as they do 

not require such experimental control, and soundscape quality can be measured or predicted by 

researchers depending on study design, or self-reported by participants in the case of life satisfaction 

approach. However, such data collection methods have rarely been used in soundscape research (Aletta 

et al., 2018). 

 

Despite the varied requirements for soundscape metrics and data between and even within valuation 

methods, a standardised metric or set of metrics, such as dB in noise valuation and hence the pricing 

unit of per-dB-per-household-per-year, will allow comparison and integration of different studies and 
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building compatible evidence bases (e.g., Bristow et al. (2015) for noise valuation). In this respect, 

standardised soundscape data collection, reporting and analysis methods have been developed and 

suggested (ISO, 2018; 2019), and the data outputs, such as the two soundscape dimensions based on 

affective quality ratings, have the potential to be used as standardised soundscape metrics for valuation 

purpose. Nevertheless, the ISO methods are not highly practical (Heggie et al., 2019), and to define a 

pricing unit for soundscapes, single-value metrics like dB for noise would be preferred.  However, 

single-value soundscape metrics that reliably and comprehensively account for acoustic, contextual, 

physiological and psychological factors, calculable using measurable and readily obtainable objective 

data (e.g., sound source and level, receiver demographics, land use), are yet to be developed (Kang et 

al., 2019). 

 

2.6. Question 6: Should soundscape be valued as individual experience or public assets? 

Answer: In conventional environmental valuations including typical noise valuation, the values were 

generally elicited from individuals in private decision contexts, concerning their own wellbeing. For 

example, noise attributes used in SP studies were mostly noise impacts at private home, and payment 

vehicles were mostly private payments such as council tax (Wardman & Bristow, 2004), housing 

service charge (Arsenio et al., 2006) and rent or mortgage paid (Galilea & Ortúzar, 2005); properties 

used in HP studies were mostly residential properties which were private assets and people made the 

purchase decisions in private contexts (e.g., Nellthorp et al., 2007; Nelson, 2008; Wadud, 2013). Such 

private values however may not reflect the values people, as members of communities, attach to 

environmental goods that are shared by the communities (Mouter et al., 2019), and the concepts of 

social valuation and shared values, which are distinct from mere aggregations of individual private 

values, are receiving increasing attention (Kenter, 2016). An important element in social valuation 

methods is group deliberation, involving diverse stakeholder groups and local and expert knowledge, 

to negotiate social willingness to pay in the forms such as allocation of public budgets (Orchard-Webb 

et al., 2016), additional tax cost at society level (Gregory & Wellman, 2001), and tax payment as a 

member of the public (Macmillan et al., 2002). 
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Soundscapes can be experienced and assessed in both private and public contexts, e.g., soundscapes at 

private homes and soundscapes at public urban spaces or natural conservation areas, thus, both or either 

of private valuation and social valuation should be used depending on the type of soundscapes. However, 

it should be noted that soundscape surveys and evaluations in the current literature were mostly made 

from individual perspectives and in private contexts, despite most of the studied soundscapes being in 

public settings. For example, soundscape quality of and/or preferences for public parks and urban spaces 

were normally evaluated by participants individually, although the individual responses might be 

reported in an aggregated format (e.g., Fang et al., 2021; Jeon et al., 2018; Jiang et al., 2018; Ma et al., 

2021). The ISO soundscape data collection, reporting and analysis methods were also designed for such 

applications (ISO, 2018; 2019). While such studies are helpful for understanding people’s individual 

preferences for soundscapes and building the foundation for estimating private soundscape values, 

studies incorporating group-based deliberative approaches are also needed for shared soundscape values, 

especially when considering the fact that most of the soundscapes that are of interest of decision-making 

are likely to be in public settings.    

 

2.7. Question 7: Whether and how to consider non-monetary valuation for soundscape valuation?  

While monetary valuation has enabled direct assessment of the costs and benefits of different 

environmental policies and projects, and non-monetisation risks the concerned impacts being omitted 

in CBA and underweighted in decision-making (Annema & Koopmans, 2015; Mouter et al., 2015), 

objections to monetary valuation are that it is not always clear what the monetary values really mean, 

and full values of some environmental goods cannot be usefully measured in monetary term (Dallimer 

et al., 2014). For these reasons, non-monetary valuations, such as by wellbeing rating (Dallimer et al., 

2014), perceived value categorising (Czembrowski et al., 2016), and ranking and pairwise comparisons 

(Zendehdel et al., 2008), have been used in valuing complex environmental goods such as biodiversity, 

green spaces and ecosystem services, to provide complementary perspectives on their values. 

 

Soundscape valuation should aim to be monetary to fit into the overarching economic appraisal 

paradigm. This has also been the case for noise valuation. However, given the perceptual and contextual 
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nature of soundscape, complementary non-monetary valuation should also be used to provide a more 

comprehensive account of soundscape values. 

 

So far, evaluation of soundscape has largely been based on quantitative and subjective ratings by 

relevant stakeholders on multiple quality dimensions, e.g., pleasantness, eventfulness, calmness 

(Axelsson et al., 2010). This is also reflected in the ISO soundscape data collection and reporting 

requirements (ISO, 2018). Such quantitative and subjective soundscape evaluation studies can 

contribute to non-monetary valuations of soundscapes. A relevant attempt can be found in Engle et al. 

(2019) where a quantitative non-monetary soundscape ‘cost index’ was developed with subjective 

soundscape quality ratings as part of the inputs. With a more specific focus, Jia et al. (2020) identified 

five preservation values characterising urban soundscapes worth preservation, i.e. ecological value, 

comfortable value, affective value, identifiable value, and practical value, with each value measured 

using subjective rating of low, moderate and high. 

 

Recently, there has been an increasing interest in associations between soundscapes and subjective 

wellbeing, although various definitions and measures of wellbeing were used, such as WHO-5 Well-

being Index, cultural and social wellness, and health related wellbeing (Aletta et al., 2019; Bates et al., 

2020; Moscoso et al., 2018). Soundscape wellbeing studies have the potential to develop non-monetary 

soundscape values that are comparable and compatible with existing and emerging non-monetary values 

of other environmental goods, if consistent wellbeing definitions and measures are used. In the UK, 

there is increasing acceptance of using wellbeing measures by the government for the appraisal of social 

or public value, and national surveys on wellbeing using standard measures have been carried out (HM 

Treasury, 2021a). Future soundscape wellbeing research in the UK context could use these standard 

wellbeing measures. Conversions between non-monetary wellbeing measures and monetary values 

have also been explored (HM Treasury, 2021b) which provide the potential to use the wellbeing 

methods for monetary valuation. This is however not equivalent to the life satisfaction approach 

reviewed in Question 4 which monetises non-market goods by comparing the model estimate of the 

good and that of income directly, although the estimate of income on wellbeing (or life satisfaction) 
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using the approach does provide one of the possible conversions between wellbeing and monetary 

values. 

 

2.8. Question 8: How should special soundscapes of cultural and/or historical significance be 

valued? 

Answer: So far, valuation methods and approaches have been discussed for ordinary soundscapes and 

sites. Questions may arise when dealing with soundscapes of cultural and/or historical relevance. How 

can one define the economic value of the sound of Big Ben in London or the sonic ambiance in the 

Grand Bazaar in Istanbul? Some soundscapes could be unique to a place or a community and be an 

integral part of their cultural identity, they become active elements in a place-making process (Aletta & 

Kang, 2020; Zheng, 2019). It is necessary to establish a framework for such extraordinary soundscapes 

to be adequately valued. The UNESCO Convention for the Safeguarding of the Intangible Cultural 

Heritage (UNESCO, 2003) is probably a good starting point for this process: it defines “intangible 

cultural heritage” as the “practices, representations, expressions […] that communities, groups and, in 

some cases, individuals recognise as part of their cultural heritage.” This definition immediately gives 

prominence to the auditory domain, as sounds become the most intangible expression of human history 

and culture. Many of the records listed on the UNESCO register are indeed underpinned by a strong 

musical and/or sonic component. There is currently research ongoing about how to address culturally 

significant auditory objects as “tangible” (and hence “valuable”) assets in terms of heritage and whether 

we have the right digitalisation methods to preserve and reconstruct acoustic heritage (Firat, 2021).  

 

The French Parliament recently modified the national environmental code and introduced “sounds and 

smells” as defining characteristics of rural landscapes to protect them as cultural heritage, alongside 

landscapes, air quality, and biodiversity (Assemblée nationale, 2021). The Regional Government of 

Campania, in Italy, is considering a similar approach and is currently trying to pass legislation with a 

bid on “Protection and Valorization of the Soundscape in the Campania Region” (Consiglio regionale 

della Campania, 2019). In Italy, this kind of environmental and territorial regulations are devolved to 

Regions. If approved, the law would require (among other things) the creation of a soundscape archive 
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to be digitally and publicly accessible for urban and rural soundscapes in the Campania Region, as well 

as delegating City Councils to identify and promote “community soundscapes” and “soundscape 

footprints” for specific locations (beyond quiet areas, which are already required via the EU 

Environmental Noise Directive). The text of the bid explicitly mentions the ISO 12913-1 document. To 

the best of the authors’ knowledge, this would be a first mention of the soundscape approach in an 

effective regulatory text (i.e., not a mere acknowledgement in policy documents or guidelines). 

 

Heritage assets have both economic and cultural value; thus, this principle could be applied also to 

(heritage) intangible assets, such as historic/cultural soundscapes. The category of “cultural value” is 

different from economic value: the former is much more difficult to measure, and when it was attempted, 

it resulted most often in multi-criteria analysis, which has a number of limitations (EFTEC, 2005). For 

this reason, the first step towards proper valuation of historical soundscapes would be the definition of 

adequate tools to assess the soundscape of heritage sites (Jordan, 2017; 2019). Soundscape descriptors, 

like calm, pleasant and alike, are now well-established and even reported in standardized protocols 

(International Organization for Standardization, 2018). Yet, these are not necessarily useful in 

historically or culturally relevant settings, where the primary expected outcome may be different from 

“restoration”. At historic sites the paradigm to assess and value soundscapes shifts from a preference-

oriented framework to one related to historical and cultural relevance. Indeed, Jordan (2016) suggests 

that it is necessary to develop a new set of descriptors to describe the soundscape “value” of locations 

where users have different motivations or uses. So, gathering individual responses about the experience 

of historical and cultural soundscape could be mediated using different descriptors, such as “authentic”, 

“meaningful”, “significant” etc. (Jordan and Fiebig, 2020). Once consensus is found around protocols 

to assess soundscapes of cultural heritage sites, data will become comparable across different regions 

and communities, paving the way for more “objective” soundscape valuations. 

 

2.9. Question 9: What kind of soundscape valuation tool would be most useful for CBA in practice? 

Answer: If a soundscape valuation tool is to be successfully and widely implemented, required input 

data, including acoustics data as well as receiver and context data, need to be obtainable at reasonably 
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low costs. While standard soundscape metrics and data requirements are suggested for soundscape 

valuation primary research, as discussed in Question 5, some flexibility might be needed for the 

valuation tool, so that its applications can be proportionate depending on the level of investment and 

impact of the project, e.g., small community park redesign VS large national park conservation  

(Department for Transport, 2018). For example, possible sources of input soundscape data may range 

from small scale surveys and/or measurements to large scale advanced modelling. Moreover, similar to 

the case of noise CBA which relies on noise impact assessment to provide the underlying noise data, 

data issues of soundscape valuation tool need to be considered in integration with soundscape impact 

assessment in the upstream workflow.   

 

It must also be able to integrate into multidisciplinary methods of assessment and valuation, so 

comparisons can be made with different environmental impacts such as carbon emission, air quality, 

biodiversity, landscape etc., as well as social and economic impacts such as accessibility, productivity, 

security, etc., to apply CBA across them (Department for Transport, 2015). There are also questions of 

whether the soundscape valuation tool should replace or complement the current noise valuation tool, 

and how to achieve a smooth transition or integration. Discussion in Question 2 regarding scope of 

soundscape valuation partly answered the questions, that the complement and integration approach 

might be more efficient and practical in the near to medium term. 

 

While there is already good practice to align costs of unwanted sounds, particularly transport noise, 

with other pollution, e.g., through DALY values (Jiang & Nellthorp, 2020), it is likely to be more 

difficult to align contributions of wanted sounds with other positive impacts, especially positive 

outcomes from other design disciplines such as landscape design, lighting design and heritage 

conservation, which are difficult to quantify and do not currently have well-defined and resolute values 

(Anciaes & Jones, 2020; Rudokas et al., 2019). Whilst it would be out of the scope of a soundscape 

valuation tool to assess the value of all aspects, there is a need to interface and align with such disciplines 

if the tool is to be fairly applied to projects. Care must be taken to clarify the overall value and 

contribution from the soundscape and ensure that positive outcomes are not double counted. 
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2.10. Question 10: In addition to CBA, how can soundscape values be used for design and 

planning?  

Answer: If soundscape values were to become an established and well-defined concept, they would 

likely cascade into urban planning and design everyday practice. Soundscape values and their associated 

indices can be used to more clearly define design intent in terms of goals and desirable outcomes for a 

built environment project, for example, whether and/or how soundscape improvement can be part of 

the design intent of a shared street design. This could possibly incorporate soundscape descriptors such 

as “pleasantness” and “eventfulness” as desirable outcomes, as well as more holistic outcomes such as 

“safety” and “vibrancy”. It would also be possible to have inventories of high-value soundscapes, and 

these could serve as reference to identify opportunities to improve the soundscapes or reserve the 

existing desirable ones with the project. However, it should also be noted that goals and desirable 

outcomes can sometimes be equivocal or conflicting between projects and/or stakeholders, and we are 

living in a time when the value of projects is being continually scrutinised and challenged in terms of 

our knowledge and understanding of sustainable development. 

 

Like all other values, soundscape values can be sensitive to fluctuations over time, because of ordinary 

or extraordinary market cycles. The design and planning domains would then need to track such 

variations to build up time series and historical datasets of soundscape values in both urban and rural 

contexts. This core knowledge of factors that can affect the soundscape values will then pave the way 

to more structured and formal assessment exercises that are common in the design profession and could 

lead to “accredited” and/or “certified” soundscapes. The impact of soundscape valuation would then 

reach beyond a mere design/planning framework and affect the economy of a place, aspects related to 

tourism, and broader societal ramifications (Wu et al., 2021). 

 

3. Conclusions 
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This paper considered limitations in current noise-based CBA, and proposed moving towards 

soundscape valuation and its application in CBA. To demystify the concept and establish a framework 

to support future research, this paper discussed definition and scope for soundscape valuation, potential 

methodologies for primary soundscape valuation research, and the eventual application of soundscape 

values. 

 

Soundscapes may be seen as positive or negative externalities of human activities, or as natural or 

cultural capitals, and hence a combination of different value theories might be needed to conceptualise 

their values. This implies that a wide range of soundscape contexts should be considered. However, 

initial effort could focus on outdoor soundscapes where high user diversity is involved, and where 

evidence on impact values is mostly missing in current noise valuation research.  

 

Concerning methods for soundscape valuation, stated preference methods seem to be the way forward 

in the near and medium term, given the perception- and context-based nature of soundscape, and limited 

advance in currently available soundscape measurements. Whichever valuation method is used, 

quantitative soundscape metrics that link subjective perceptions to objective acoustic and contextual 

factors will be needed to enable monetisation. Where soundscapes are shared by the communities and 

societies, social valuation should be considered to estimate shared values. For soundscapes of 

cultural/historical significance, a different assessment and valuation framework might be needed, 

shifting the focus from perceptual preference to cultural and historical relevance. 

 

For successful and wide use of soundscape values in CBA, required input data, with some flexibility 

for proportionate applications, need to be obtainable at low cost. It must also be able to integrate into 

multidisciplinary methods of assessment and valuation, so comparisons can be made with different 

environmental impacts as well as social and economic impacts, to apply CBA across them. There is 

also potential for soundscape values to be used beyond CBA, such as inventories of high-value 

soundscapes for identifying opportunities for sound environment improvements in urban design and 

planning. 

Jo
urn

al 
Pre-

pro
of



24 
 

 

 

Acknowledgements  

This research was supported by the Leeds Social Science Institute’s ESRC Impact Acceleration 

Account (no. 118631) on “Engagement towards a framework for valuing soundscape in public urban 

spaces”; European Research Council (ERC) Advanced Grant (no. 740696) on “Soundscape Indices” 

(SSID); and the EPSRC UK Acoustics Network (UKAN) (no. EP/R005001/1) and UKAN Plus (no. 

EP/V007866/1). The authors are also grateful for support received from the Department for 

Environment, Food and Rural Affairs (UK) and Arup. 

 

 

References 

Aletta, F., Oberman, T., & Kang, J. (2018). Associations between positive health-related effects and 

soundscapes perceptual constructs: A systematic review. International journal of environmental 

research and public health, 15(11), 2392. 

Aletta, F., Oberman, T., Mitchell, A., Erfanian, M., Lionello, M., Kachlicka, M., & Kang, J. (2019). 

Associations between soundscape experience and self-reported wellbeing in open public urban spaces: 

a field study. The Lancet, 394, S17.  

Aletta, F., & Kang, J. (2020). Historical acoustics: relationships between people and sound over time. 

Acoustics, 2(1), 128-130. 

Anciaes, P., & Jones, P. (2020). Transport policy for liveability–Valuing the impacts on movement, 

place, and society. Transportation research part A: policy and practice, 132, 157-173. 

Annema, J. A., & Koopmans, C. (2015). The practice of valuing the environment in cost-benefit 

analyses in transport and spatial projects. Journal of Environmental Planning and Management, 58(9), 

1635-1648. 

Jo
urn

al 
Pre-

pro
of



25 
 

Arsenio, E., Bristow, A. L., & Wardman, M. (2006). Stated choice valuations of traffic related 

noise. Transportation Research Part D: Transport and Environment, 11(1), 15-31. 

Assemblée nationale. (2021). LOI n° 2021-85 du 29 janvier 2021 visant à définir et protéger le 

patrimoine sensoriel des campagnes françaises. 2021: République française. 

Atkinson, G., & Mourato, S. (2008). Environmental cost-benefit analysis. Annual review of 

environment and resources, 33, 317-344. 

Atkinson, G., Groom, B., Hanley, N., & Mourato, S. (2018). Environmental Valuation and Benefit-Cost 

Analysis in U.K. Policy. Journal of Benefit-Cost Analysis, 9(1), 97-119. 

Axelsson, Ö., Nilsson, M. E., & Berglund, B. (2010). A principal components model of soundscape 

perception. The Journal of the Acoustical Society of America, 128(5), 2836-2846. 

Bates, V., Hickman, C., Manchester, H., Prior, J., & Singer, S. (2020). Beyond landscape's visible realm: 

Recorded sound, nature, and wellbeing. Health & Place, 61, 102271.  

Barreiro, J., Sánchez, M., & Viladrich-Grau*, M. (2005). How much are people willing to pay for 

silence? A contingent valuation study. Applied economics, 37(11), 1233-1246. 

Birol, E., Koundouri, P., & Kountouris, Y. (2010). Assessing the economic viability of alternative water 

resources in water-scarce regions: Combining economic valuation, cost-benefit analysis and 

discounting. Ecological Economics, 69(4), 839-847. 

Bjørner, T. B. (2004). Combining socio-acoustic and contingent valuation surveys to value noise 

reduction. Transportation Research Part D: Transport and Environment, 9(5), 341-356. 

Brambilla, G., Maffei, L., De Gregorio, L., & Masullo, M. (2006). Soundscape in the old town of Naples: 

signs of cultural identity. The Journal of the Acoustical Society of America, 120(5), 3237-3237. 

Bräuer, I. (2003). Money as an indicator: to make use of economic evaluation for biodiversity 

conservation. Agriculture, Ecosystems & Environment, 98(1-3), 483-491. 

Jo
urn

al 
Pre-

pro
of



26 
 

Bristow A.L. (2018) Transportation noise: nuisance or disability? Universities Transport Studies Group 

Conference, 3rd-5th January, 2018, London, UK. 

Bristow, A. L., Wardman, M., & Chintakayala, V. (2015). International meta-analysis of stated 

preference studies of transportation noise nuisance. Transportation, 42(1), 71-100. 

Brown, A. L., Kang, J., & Gjestland, T. (2011). Towards standardization in soundscape preference 

assessment. Applied acoustics, 72(6), 387-392. 

Brown, A. L., Gjestland, T., & Dubois, D. (2016). Acoustic environments and soundscapes. In J. Kang 

& B. Schulte-Fortkamp (Eds.), Soundscape and the built environment (pp. 1-16). Boca Raton, USA, 

CRC press. 

Calleja, A., Díaz-Balteiro, L., Iglesias-Merchan, C., & Soliño, M. (2017). Acoustic and economic 

valuation of soundscape: An application to the ‘Retiro’Urban Forest Park. Urban forestry & urban 

greening, 27, 272-278. 

C.E. Delft (2019). Handbook on the external costs of transport, Version 2019. Publications Office of 

the European Union, Luxembourg. 

Consiglio regionale della Campania. (2019). Tutela e valorizzazione del paesaggio sonoro nel territorio 

della Regione Campania - proposta di Legge. Naples, Regione Campania. 

Czembrowski, P., Kronenberg, J. & Czepkiewicz. M. (2016). Integrating non-monetary and monetary 

valuation methods – SoftGIS and hedonic pricing. Ecological Economics, 130, 166-175. 

Dallimer, M., Tinch, D., Hanley, N., Irvine, K.N., Rouquette, J.R., Warren, P.H. et al. (2014). 

Quantifying preferences for the natural world using monetary and nonmonetary assessments of value. 

Conservation Biology, 28(2), 404-413. 

Defra (2014). Transport Noise Modelling Tool. Department for Environment, Food and Rural Affairs, 

London. 

Jo
urn

al 
Pre-

pro
of



27 
 

Department for Transport (2015). Transport analysis guidance (TAG). Department for Transport, 

London. 

Department for Transport (2018). Appraisal and Modelling Strategy – Informing Future Investment 

Decisions. Department for Transport, London. 

Dziak, R.P., Copeland, A., Širovic, A., Bohnenstiehl, D.R., & Van Opzeeland, I. (2022). Editorial: 

Innovation and Discoveries in Marine Soundscape Research. Frontiers in Marine Science, 9, 879051. 

EFTEC. (2005). Valuation of the Historic Environment - the scope for using results of valuation studies 

in the appraisal and assessment of heritage-related projects and programmes. Final Report. English 

Heritage, the Heritage Lottery Fund, the Department for Culture, Media and Sport and the Department 

for Transport, London. 

Engel, M. S., Pfaffenbach, C., & Fels, J. (2019). Soundscape cost index: a case study in Aachen. 

Universitätsbibliothek der RWTH Aachen. 

Fang, X., Gao, T., Hedblom, M., Xu, N., Xiang, Y., Hu, M., ... & Qiu, L. (2021). Soundscape 

perceptions and preferences for different groups of users in urban recreational forest 

parks. Forests, 12(4), 468.  

Fırat, H.B. (2021). Acoustics as tangible heritage: re-embodying the sensory heritage in the boundless 

reign of sight. Preservation, Digital Technology & Culture, 50(1), 3-14.  

Francis, C. D., Newman, P., Taff, B. D., White, C., Monz, C. A., Levenhagen, M., ... & Barber, J. R. 

(2017). Acoustic environments matter: Synergistic benefits to humans and ecological 

communities. Journal of environmental management, 203, 245-254. 

Franck, M., Eyckmans, J., De Jaeger, S., & Rousseau, S. (2015). Comparing the impact of road noise 

on property prices in two separated markets. Journal of Environmental Economics and Policy, 4(1), 15-

44. 

Galilea, P., & de Dios Ortúzar, J. (2005). Valuing noise level reductions in a residential location 

context. Transportation Research Part D: Transport and Environment, 10(4), 305-322. 

Jo
urn

al 
Pre-

pro
of



28 
 

Gregory, R., & Wellman, K. (2001). Bringing stakeholder values into environmental policy choices: a 

community-based estuary case study. Ecological Economics, 39(1), 37-52. 

Hänninen, O., Knol, A. B., Jantunen, M., Lim, T. A., Conrad, A., Rappolder, M., ... & EBoDE Working 

Group. (2014). Environmental burden of disease in Europe: assessing nine risk factors in six 

countries. Environmental health perspectives, 122(5), 439-446. 

Heggie, C., Smyrnova, J., Smith, B., Allen, M., & Klein, A. (2019, September). The practicalities of 

soundscape data collection by systematic approach according to ISO 12913-2. In INTER-NOISE and 

NOISE-CON Congress and Conference Proceedings (Vol. 259, No. 6, pp. 3747-3758). Institute of 

Noise Control Engineering. 

Hong, J. Y., & Jeon, J. Y. (2015). Influence of urban contexts on soundscape perceptions: A structural 

equation modeling approach. Landscape and Urban Planning, 141, 78-87. 

Hong, J. Y., & Jeon, J. Y. (2017). Exploring spatial relationships among soundscape variables in urban 

areas: A spatial statistical modelling approach. Landscape and Urban Planning, 157, 352-364. 

HM Treasury (2021a). Wellbeing Guidance for Appraisal: Supplementary Green Book Guidance. HM 

Treasury, London. 

HM Treasury (2021b). Wellbeing discussion paper: monetisation of life satisfaction effect sizes A 

review of approaches and proposed approach. HM Treasury, London. 

Merchan, C. I., Diaz-Balteiro, L., & Soliño, M. (2014). Noise pollution in national parks: Soundscape 

and economic valuation. Landscape and Urban Planning, 123, 1-9.    

ISO (2014). ISO 12913-1:2014 Acoustics - Soundscape - Part 1: Definition and conceptual framework. 

International Organization for Standardization, Geneva, Switzerland. 

ISO (2018). ISO/TS 12913-2:2018 Acoustics - Soundscape - Part 2: Data collection and reporting 

requirements. International Organization for Standardization, Geneva, Switzerland. 

Jo
urn

al 
Pre-

pro
of



29 
 

ISO (2019). ISO/TS 12913-3:2019 Acoustics - Soundscape - Part 3: Data analysis. International 

Organization for Standardization, Geneva, Switzerland. 

Jeon, J. Y., Hong, J. Y., Lavandier, C., Lafon, J., Axelsson, Ö., & Hurtig, M. (2018). A cross-national 

comparison in assessment of urban park soundscapes in France, Korea, and Sweden through laboratory 

experiments. Applied Acoustics, 133, 107-117. 

Jia, Y., Ma, H., Kang, J., & Wang, C. (2020). The preservation value of urban soundscape and its 

determinant factors. Applied Acoustics, 168, 107430. 

Jiang, L., Masullo, M., Maffei, L., Meng, F. & Vorländer, M. (2018). How do shared-street design and 

traffic restriction improve urban soundscape and human experience?—An online survey with virtual 

reality. Building & Environment, 143, 318–28. 

Jiang, L. & Nellthorp, J. (2020). Valuing transport noise impacts in public urban spaces in the UK: 

Gaps, opportunities and challenges. Applied Acoustics, 166, 107376. 

Jordan, P. (2017). Valuing the soundscape-integrating heritage concepts in soundscape assessment. 

In INTER-NOISE and NOISE-CON Congress and Conference Proceedings (Vol. 255, No. 2, pp. 5694-

5702). Institute of Noise Control Engineering. 

Jordan, P. (2019). Historic Approaches to Sonic Encounter at the Berlin Wall Memorial. Acoustics, 1(3), 

517-537. 

Jordan, P., & Fiebig, A. (2020). New descriptors for capturing perceptions within historic soundscapes. 

In INTER-NOISE and NOISE-CON Congress and Conference Proceedings (Vol. 261, No. 3, pp. 3489-

3496). Institute of Noise Control Engineering. 

Kang, J. (2007) Urban Sound Environment. Taylor & Francis incorporating Spon, London. 

Kang, J., Aletta, F., Gjestland, T., Brown, L., Botteldooren, D., Schulte-Fortkamp, B., Lercher, P., van 

Kamp, I., Genuit, K., Fiebig, A., Bento Coelho, J., Maffei, L. & Lavia, L. (2016) Ten questions on the 

soundscapes of the built environment. Building and Environment, 108, 284-294. 

Jo
urn

al 
Pre-

pro
of



30 
 

Kang, J., Aletta, F., Margaritis, E., & Yang, M. (2018). A model for implementing soundscape maps in 

smart cities. Noise Mapping, 5(1), 46-59. 

Kang, J., Aletta, F., Oberman, T., Erfanian, M., Kachlicka, M., Lionello, M., & Mitchell, A. (2019). 

Towards soundscape indices. In Proceedings of the 23rd International Congress on Acoustics (pp. 2488-

2495). International Congress on Acoustics. 

Kang, J., & Schulte-Fortkamp, B. (Eds.). (2016). Soundscape and the built environment. CRC press, 

Boca Raton, USA. 

Kenter, J. O. (2016). Editorial: Shared, plural and cultural values. Ecosystem Services, 21,175-183. 

Krzywicka, P., & Byrka, K. (2017). Restorative qualities of and preference for natural and urban 

soundscapes. Frontiers in psychology, 8, 1705. 

Lavandier, C., Aumond, P., Gomez, S., & Dominguès, C. (2016). Urban soundscape maps modelled 

with geo-referenced data. Noise Mapping, 3(1). 

Ma, K. W., Mak, C. M., & Wong, H. M. (2021). Effects of environmental sound quality on soundscape 

preference in a public urban space. Applied Acoustics, 171, 107570. 

Lake, I. R., Lovett, A. A., Bateman, I. J., & Langford, I. H. (1998). Modelling environmental influences 

on property prices in an urban environment. Computers, Environment and Urban Systems, 22(2), 121-

136. 

Lavia, L., Witchel, H. J., Kang, J., & Aletta, F. (2016). A preliminary soundscape management model 

for added sound in public spaces to discourage anti-social and support pro-social effects on public 

behaviour. In Proc DAGA (Vol. 16, pp. 14-17). 

Leeds City Council (2020). Our Space Strategy. Retrieved on 25th November 2020 from: 

https://www.leedsourspaces.co.uk/ 

Jo
urn

al 
Pre-

pro
of



31 
 

Lera-López, F., Faulin, J., & Sánchez, M. (2012). Determinants of the willingness-to-pay for reducing 

the environmental impacts of road transportation. Transportation Research Part D: Transport and 

Environment, 17(3), 215-220. 

Levenhagen, M. J., Miller, Z. D., Petrelli, A. R., Ferguson, L. A., Shr, Y. H., Gomes, D. G., ... & Barber, 

J. R. (2020). Ecosystem services enhanced through soundscape management link people and 

wildlife. People Nat, 3, 176-189. 

Liebelt, V., Bartke, S., & Schwarz, N. (2018). Hedonic pricing analysis of the influence of urban green 

spaces onto residential prices: the case of Leipzig, Germany. European Planning Studies, 26(1), 133-

157. 

Lionello, M., Aletta, F., & Kang, J. (2020). A systematic review of prediction models for the experience 

of urban soundscapes. Applied Acoustics, 170, 107479. 

Mackie, P. & Worsley, T. (2013). International comparisons of transport appraisal practice: overview 

report. Institute for Transport Studies, University of Leeds. 

Mackie, P., Worsley, T., & Eliasson, J. (2014). Transport appraisal revisited. Research in 

Transportation Economics, 47, 3-18. 

Macmillan, D. C., Philip, L., Hanley, N., & Alvarez-Farizo, B. (2002). Valuing the non-market benefits 

of wild goose conservation: a comparison of interview and group based approaches. Ecological 

economics, 43(1), 49-59. 

Margaritis, E., & Kang, J. (2017). Soundscape mapping in environmental noise management and urban 

planning: case studies in two UK cities. Noise mapping, 4(1), 87-103. 

Marta-Pedroso, C., Domingos, T., Freitas, H., & De Groot, R. S. (2007). Cost–benefit analysis of the 

Zonal Program of Castro Verde (Portugal): highlighting the trade-off between biodiversity and soil 

conservation. Soil and Tillage Research, 97(1), 79-90. 

Jo
urn

al 
Pre-

pro
of



32 
 

Millard, T., Nellthorp, J., & Cabral, M. O. (2018). What is the value of urban realm?-a crosssectional 

analysis in London. In International Transportation Economics Association Conference, June (pp. 25-

29). 

Molinos-Senante, M., Hernández-Sancho, F., & Sala-Garrido, R. (2011). Cost–benefit analysis of 

water-reuse projects for environmental purposes: A case study for Spanish wastewater treatment 

plants. Journal of environmental management, 92(12), 3091-3097. 

Moscoso, P., Peck, M., & Eldridge, A. (2018). Systematic literature review on the association between 

soundscape and ecological/human wellbeing. 

Mouter, N., Annema, J. A., & van Wee, B. (2015). Managing the insolvable limitations of cost-benefit 

analysis: Results of an interview based study. Transportation, 42(2), 277–302. 

Mouter, N. & Ojeda Cabral, M. & Dekker, T. & van Cranenburgh, S. (2019). The value of travel time, 

noise pollution, recreation and biodiversity: A social choice valuation perspective. Research in 

Transportation Economics, 76, 100733 

Navrud, S. (2004). The economic value of noise within the European Union – A Review and Analysis 

of Studies. Acústica 2004, September 2004, Guimarães, Portugal. 

Nellthorp, J., Bristow, A. L. & Day, B. (2007). Introducing willingness-to-pay for noise changes into 

transport appraisal: an application of benefit transfer. Transport Reviews, 27(3), 327–53. 

Nelson J.P. (2004) Meta-analysis of Airport Noise and Hedonic Property Values: Problems and 

Prospects, Journal of Transport Economics and Policy 38(1), 1-28. 

Nelson J. P. (2008) Hedonic Property Value Studies of Transportation Noise: Aircraft and Road Traffic. 

In: Baranzini A., Ramirez J., Schaerer C., Thalmann P. (eds) Hedonic Methods in Housing Markets. 

Springer, New York, NY.  

Nijland, H., & van Wee, B. (2008). Noise valuation in ex-ante evaluations of major road and railroad 

projects. European journal of transport and infrastructure research, 8(3). 

Jo
urn

al 
Pre-

pro
of



33 
 

Notley, H., Iyer, A. & Powell, E. (2019). Reviewing the current guidance in England for the valuation 

of noise impacts. In Proceedings of the 23rd International Congress on Acoustics (pp. 7145-7152). 

International Congress on Acoustics. 

Nunes, P. A., & Travisi, C. M. (2007). Rail Noise‐Abatement Programmes: A Stated Choice 

Experiment to Evaluate the Impacts on Welfare. Transport Reviews, 27(5), 589-604. 

NZ Transport Agency (2018). Economic Evaluation Manual, first edition, amendment 2. NZ Transport 

Agency, Wellington. 

Orchard-Webb, J., Kenter, J. O., Bryce, R., & Church, A. (2016). Deliberative democratic monetary 

valuation to implement the ecosystem approach. Ecosystem Services, 21, 308-318. 

Osland, L., & Thorsen, I. (2008). Effects on housing prices of urban attraction and labor-market 

accessibility. Environment and Planning A, 40(10), 2490-2509. 

Payne, S. R. (2013). The production of a perceived restorativeness soundscape scale. Applied 

acoustics, 74(2), 255-263. 

Pheasant, R., Horoshenkov, K., Watts, G., & Barrett, B. (2008). The acoustic and visual factors 

influencing the construction of tranquil space in urban and rural environments tranquil spaces-quiet 

places?. The Journal of the Acoustical Society of America, 123(3), 1446-1457. 

Ricciardi, P., Delaitre, P., Lavandier, C., Torchia, F., & Aumond, P. (2015). Sound quality indicators 

for urban places in Paris cross-validated by Milan data. The Journal of the Acoustical Society of 

America, 138(4), 2337-2348. 

Rosen, S. (1974). Hedonic prices and implicit markets: product differentiation in pure 

competition. Journal of political economy, 82(1), 34-55. 

Rudokas, K., Landauskas, M., Gražulevičiūtė-Vilneiškė, I., & Viliūnienė, O. (2019). Valuing the socio-

economic benefits of built heritage: Local context and mathematical modeling. Journal of Cultural 

Heritage, 39, 229-237. 

Jo
urn

al 
Pre-

pro
of



34 
 

Scarpelli, M.D., Ribeiro, M.C., Teixeira, F. Z., Young, R. J., & Teixeira, C. P. (2020). Gaps in terrestrial 

soundscape research: it’s time to focus on tropical wildlife. Science of the Total Environment, 707, 

135403. 

Schipper Y., Nijkamp P. and Rietveld P. (1998) Why do aircraft noise value estimates differ? A meta-

analysis. Journal of Air Transport Management 4(2), 117-124. 

Sordello, R., Ratel, O., Flamerie De Lachapelle, F., Leger, C., Dambry, A., & Vanpeene, S. (2020). 

Evidence of the impact of noise pollution on biodiversity: a systematic map. Environmental 

Evidence, 9(1), 1-27. 

Southworth, M. (1969). The Sonic Environment of Cities. Environment and Behavior, 1(1), 49–70. 

Thanos, S., Bristow, A. L. & Wardman, M. (2012) Theoretically Consistent Temporal Ordering 

Specification in Spatial Hedonic Pricing Models Applied to the Valuation of Aircraft Noise, Journal of 

Environmental Economics and Policy, 1(2), 103-126. 

Thanos, S., Wardman, M., & Bristow, A. L. (2011). Valuing aircraft noise: stated choice experiments 

reflecting inter-temporal noise changes from airport relocation. Environmental and resource 

economics, 50(4), 559-583. 

Torresin, S., Albatici, R., Aletta, F., Babich, F., Oberman, T., Siboni, S., & Kang, J. (2020). Indoor 

soundscape assessment: A principal components model of acoustic perception in residential 

buildings. Building and Environment, 182, 107152. 

Transport for NSW (2018). Principles and Guidelines for Economic Appraisal of Transport Investment 

and Initiatives. Transport for NSW, Chippendale NSW. 

UNESCO. (2003). Convention for the Safeguarding of the Intangible Cultural Heritage. Secretariat of 

the United Nations, Paris. 

URS Scott Wilson (2011). The economic value of quiet areas. Report for the Defra. URS Scott Wilson, 

London. 

Jo
urn

al 
Pre-

pro
of



35 
 

U.S. Department of Transportation (2011). Highway Traffic Noise: Analysis and Abatement Guidance. 

U.S Department of Transportation, Federal Highway Administration, Washington, D.C. 

van Kamp, I., Klæboe, R., Brown, A. L. & Lercher, P. (2016). Soundscapes, human restoration and 

quality of life. In J. Kang & B. Schulte-Fortkamp (Eds.), Soundscape and the built environment (pp. 43 

-68). Boca Raton, USA, CRC press. 

van Kamp, I., Simon, S., Notley, H., Baliatsas, C., & van Kempen, E. (2020). Evidence relating to 

environmental noise exposure and annoyance, sleep disturbance, cardio-vascular and metabolic health 

outcomes in the context of IGCB (N): A scoping review of new evidence. International journal of 

environmental research and public health, 17(9), 3016. 

Van Praag, B. M., & Baarsma, B. E. (2005). Using happiness surveys to value intangibles: The case of 

airport noise. The Economic Journal, 115(500), 224-246. 

Veisten, K., Klaboe, R., & Mosslemi, M (2011). contingent valuation of vegetation barriers: A simple 

case study from Lyon. InterNoise 2011, 4th –7th September 2011, Osaka, Japan. 

Vienneau, D., Eze, I. C., Probst-Hensch, N., & Röösli, M. (2019). Association between transportation 

noise and cardio-metabolic diseases: an update of the WHO meta-analysis. In Proceedings of the 23rd 

International Congress on Acoustics (pp. 1543-1550). International Congress on Acoustics. 

Wadud, Z. (2013). Using meta-regression to determine Noise Depreciation Indices for Asian 

airports. Asian Geographer, 30(2), 127-141. 

Wardman, M., & Bristow, A. L. (2004). Traffic related noise and air quality valuations: evidence from 

stated preference residential choice models. Transportation Research Part D: Transport and 

Environment, 9(1), 1-27. 

Watts, G. (2017, June). Tranquillity in the city-building resilience through identifying, designing, 

promoting and linking restorative outdoor environments. In Proceedings of Meetings on Acoustics 

173EAA (Vol. 30, No. 1, p. 040002). Acoustical Society of America. 

Welsh Government (2018). Noise and Soundscape Action Plan 2018 – 2023. Welsh Government. 

Jo
urn

al 
Pre-

pro
of



36 
 

WHO (2011). Burden of disease from environmental noise: Quantification of healthy life years lost in 

Europe. World Health Organization, Regional Office for Europe. 

WHO (2018). Environmental Noise Guidelines for the European Region. World Health Organization, 

Regional Office for Europe. 

Wu, K., Liu, P., & Nie, Z. (2021). Estimating the Economic Value of Soundscapes in Nature-Based 

Tourism Destinations: A Separation Attempt of a Pairwise Comparison Method. Sustainability, 13(4), 

1809. 

Yu, L., & Kang, J. (2009). Modeling subjective evaluation of soundscape quality in urban open spaces: 

An artificial neural network approach. The Journal of the Acoustical Society of America, 126(3), 1163-

1174. 

Zendehdel, K., Rademaker, M., De Baets, B., & Van Huylenbroeck, G. (2008). Qualitative valuation 

of environmental criteria through a group consensus based on stochastic dominance. Ecological 

Economics, 67(2), 253-264. 

Zheng, J. (2019). Soundscape as an Outstanding Universal Value: An Introduction with Case Studies 

of Chinese World Cultural Heritage Sites. Change Over Time 9(2), 232-255. 

 

Author expertise 

Like Jiang 

Dr Like Jiang is a Research Fellow at Institute for Transport Studies, University of Leeds. Initially 

trained as an urban planner and with a PhD on multisensory assessment of noise impact from University 

of Sheffield, his research covers a wide range of topics related to transport and environment, including 

visualisation and auralisation for participatory decision-making, valuation of urban environmental 

quality, equity in environmental quality and accessibility, with a particular focus on soundscape and 

environmental noise. He has participated in several research projects funded by EC and UK research 

councils, e.g., SONORUS, ASTRID, ELVITEN and PAsCAL, as well as consultancy work 

Jo
urn

al 
Pre-

pro
of



37 
 

commissioned by Transport for the North (UK), High Speed Two Limited and DG MOVE. In 2019 he 

won an ESRC Impact Acceleration Account grant to develop research on soundscape valuation. 

 

Prof Abigail Bristow 

Prof Abigail Bristow is the Professor of Civil and Environmental Engineering at the University of 

Surrey. Her work on the economic valuation of transport noise has involved the application of stated 

choice techniques to value road transport noise nuisance in Edinburgh, Kunming and Lisbon and aircraft 

noise nuisance in Athens, Bangkok, Bucharest, Lyon and Manchester. She has also conducted research 

on the economic value of positive aspects of sound and the environment including contributions to work 

on the economic value of local environmental factors and quiet areas. She is a Fellow of the Institute of 

Acoustics, the Royal Society of the Arts and the Chartered Institution of Highways and Transportation, 

and a member of the Acoustical Society of America. She also chairs the Research Coordination 

Committee of the Institute of Acoustics. 

 

Prof Jian Kang 

Prof Jian Kang is the Professor of Acoustics at the UCL Institute for Environmental Design and 

Engineering. He has worked in environmental and architectural acoustics for 30+ years, with 80+ 

research projects, 800+ publications, 90+ engineering/consultancy projects, and 20+ patents. His work 

on acoustic theories, design guidance and products has brought major improvements to the noise control 

in underground stations/tunnels and soundscape design in urban areas. He is a Fellow of the Royal 

Academy of Engineering and a Fellow of the Institute of Acoustics. He is recipient of the prestigious 

Advanced ERC Grant Award, currently working internationally on developing Soundscape Indices. 

 

Dr Francesco Aletta 

Dr Francesco Aletta is a researcher currently based in London at the UCL Institute for Environmental 

Design and Engineering. He is a member of the Italian Acoustical Society (AIA) and the Secretary of 

the Technical Committee Noise of the European Acoustics Association (EAA). He has been active for 

more than 10 years in soundscape studies, and environmental acoustics more broadly, with a particular 

Jo
urn

al 
Pre-

pro
of



38 
 

focus on soundscape descriptors and indicators and the harmonization of protocols for gathering 

perceptual data on acoustic environments. He was recently appointed by the British Standards 

Institution as Committee Member in the WG 54 “Perceptual assessment of soundscape quality” to work 

on the development of the ISO 12913 series on soundscape. According to Google Scholar statistics, Dr 

Aletta is in the top 10 most cited authors in the world for the keyword “soundscape”. 

 

Rhian Thomas 

Rhian Thomas is the Team Leader of the Noise and Statutory Nuisance Team, Department for 

Environment, Food and Rural Affairs (England). 

 

Hilary Notley 

Hilary Notley is the Principal Acoustic Analyst at the Noise and Statutory Nuisance Team, Department 

for Environment, Food and Rural Affairs (England). 

 

Adam Thomas 

Adam has worked in the fields of acoustics, audio, sound and noise for 17 years. He is currently a senior 

consultant working on a range of experiential design projects within the Acoustics Audio, Visual and 

Theatre (AAVT) team at Arup. Since starting at Arup in 2012 Adam has been an integral member of 

the team delivering Arup sound demonstrations for engagement and consultation. He has project 

managed the content development, quality assurance and deployment for a range of different sound 

demonstrations on high profile projects. He is interested in holistic design and works within focus 

groups on Health & Wellbeing, Cities and Infrastructure and Evidence Based Experiential Design 

within Arup. User Centred Design fascinates Adam and he represents the firm at various institutes and 

conferences and has championed the use of soundscape assessment to give better understanding of 

sound within environments and its psychological effect on people. 

 

Dr John Nellthorp 

Jo
urn

al 
Pre-

pro
of



39 
 

Dr John Nellthorp is a Senior Research Fellow at Institute for Transport Studies, University of Leeds. 

His research interests include transport appraisal, land value and economy impacts, valuation of non-

market goods including noise. Over the last 20 years, he has lead and participated in a long list of 

research and consultancy projects that contributed to policy-making at local, regional and national levels. 

His work on noise valuation contributed to the previous version of the England noise impact appraisal 

guidance. 

Jo
urn

al 
Pre-

pro
of



Ten questions concerning soundscape valuation 
 

Highlights 

• The needs for soundscape valuation are explained and scope suggested. 

• Potential valuation methods for soundscape valuation are compared. 

• Data requirements, social and non-monetary values, and special soundscapes are also 

discussed. 

• Applications of soundscape values for cost-benefit analysis and beyond are suggested. 
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