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From a consumer perspective, living quality in the building itself is vital, e.g. as perceived 

sound transmissions between apartments could differ significantly for the inhabitants and 

thus, affects consumer satisfaction differently. This is important for the contractor when 

using wood as building material, in combination with developing cost efficient and 

profitable building solutions. The aim of this study is to investigate if end-users in 

lightweight and heavyweight buildings are satisfied with the standards in their apartments, 

especially considering the sound transmission between neighboring apartments and from 

the outside of the building to their apartment, and if they would accept higher costs for a 

better sound insulation, i.e. an additional value created. 

 

1 INTRODUCTION AND THEORETICAL BACKGROUND 

 

 Sound insulation in residential buildings is regulated by national norms, like e.g. SS 25267 

for the Swedish market1. Yet, even though buildings are planned and constructed to fulfill these 

norms, perceptual differences of sound insulation in these buildings might exist. End-users 

perceptions might vary depending on whether they live in apartments in multi-family houses 

belonging to the lightweight category, like e.g. wooden multi-family houses, or the category of 

heavy houses, like e.g. those build in concrete, steel or masonry2, 3.  

 As mentioned in earlier research, various technical issues have to be worked upon in order 

to fully utilize the advantages of the building material wood in multi-story applications4. As an 

example, one of the major objectives of the Swedish research program AkuLite was to find 
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neutral, i.e. independent of building material or technique, single number values for low 

frequency sound insulation5. This, since low frequencies between 20 – 120 Hz were found to 

affect the perceptions of acoustics and vibrations, especially in light-weight constructions6. 

 Such technical advancements and innovations are necessary but not sufficient as the 

engineering-oriented work on internal product quality, as exemplified above, has to match the 

market-oriented external approach on quality7. This means that technical improvements should 

not just be made for the sake of itself, but because end-users have a need for that improvement 

and are willing to pay for it. As technical improvements and supremacy not necessarily lead to 

business success8, development should focus on both the internal and external product quality by 

closing the gap between them9. The long-term success of a product requires the identification of 

value for the end-users in the product development process and has as well to be in conjunction 

with the production technologies10. 

 Since end-users’ perceptions of sound insulation and transmission might differ, depending 

on the building material used, as mentioned above, building proprietors sometimes set higher 

requirements on sound insulation than determined by national norms. In Växjö, Sweden, four 

eight-storey wooden houses called “Limnologen” were built. According to applicable 

regulations, a threshold value of 57dB had to be fulfilled in order to classify Limnologen into 

sound insulation category B. However, in the design phase, the four houses were planned and 

finally constructed to hold for category A, corresponding to 61dB1, 11.  

 A study on end-user satisfaction at Limnologen showed that end-users had high 

expectations, i.e. desired expectations, on their apartments before moving in. However, their 

perceived satisfaction, especially on the factor “wood as construction material”, after living in 

their apartments for some months, was higher than the desired expectations12. In that case, value 

was created for the end-user, yet for a higher cost.  

 According to the above, the aim of this study is to investigate if end-users in lightweight 

and heavyweight buildings are satisfied with the standards in their apartments, especially 

considering the sound transmission between neighboring apartments and from the outside of the 

building to their apartment, and if they would accept higher costs for a better sound insulation, 

i.e. an additional value created.  

 

2 METHOD 

 

 Potential respondents for this study had to live in multi-family houses at the time. These 

houses were split into two categories: light-weight houses made of wood and heavy-weight 

houses made of concrete, steel or masonry. Hereafter, the first category will be referred to as 

wooden houses and the latter category as concrete houses.  

 In total, 300 surveys were spread in the county of Kronoberg, southern Sweden. This was 

done randomly, despite considering the age of the building. Concrete houses had to be built later 

than 1990, bearing in mind that building techniques for this kind of houses only changed little 

since then. The wooden houses had to be built after year 2005, in order to capture the lately 

further developed building techniques for this category.  

 Equally, 150 surveys were distributed to end-users of each house category. In total, 81 

responses returned, equaling a total response rate of 27 %. The number of responses for each 

house category was 33 (i.e. 22 %) for wooden houses and 48 (i.e. 32 %) for concrete houses.  

 In the first part of the survey, questions were designed to capture the end-users (i) desired 

state and (ii) perceived state of the sound transmission to neighboring apartments and the sound 

transmission to the outside of the building. Respondents could answer on a 10-graded Likert 



scale, yet, for purpose of analysis, the answers were collated into three groups, as presented in 

Table 1. 

 The second part of the survey focused on the end-users’ perceptions of the reasonableness 

of their monthly costs for housing and whether or not they are willing to accept higher costs for 

an improved sound transmission. Here, the response options given were; Yes, No and Maybe.  

 

3 EMPIRICAL RESULTS AND ANALYSIS 

 

3.1 Desired versus perceived sound transmission between apartments 

 

 Regarding the end-users’ desired state of sound transmission to neighboring apartments, the 

data show that end-users of both house categories have high expectations on the sound 

transmission between apartments, with only minor differences between wooden houses and 

concrete houses. Figure 1 illustrates that 97 % of the end-users in wooden houses and 94 % in 

concrete houses perceive this factor to be very important. This corresponds to group 3, according 

to Table 1. The remaining 3 % and 6 % respectively are indifferent to the sound transmission 

between apartments. 

 When looking at the end-users’ perception of sound transmission between apartments, the 

outcome slightly differs, as shown in Fig. 2. For wooden houses, 76 % perceive this factor as 

very good, whereas 15 % are indifferent and remarkably 9 % perceive it as very bad. This is as 

drop for group 3 with 22 %, compared to the desired state as presented in Fig. 1.  

 For concrete houses, 79 % of the respondents perceive the sound transmission to 

neighboring apartments as very good, 17 % as neutral and 4 % as very bad. Comparing answers 

regarding desired state and perceived state for group 3 respondents, these differ by 15 %, i.e. 

perceived actual state is worse than the desired state. 

 As the desired state reveals, insulation between apartments is very important for all end-

users. The expectations are higher than the actual perceived outcome in both house categories; 

yet, a relatively high peak of 9 % for very bad perceived insulation can be seen for wooden 

houses. 

 Reviewing the aggregated result for both house categories, the combined decrease of 

respondents in group 3 is close to 17 %. This signifies a clear unhappiness between the end-

users’ expectations of sound transmission in their apartment and their perceived living situation. 

Further, respondents that do not perceive the sound transmission between apartments as very 

good, i.e. group 1 and 2, accumulate to ca. 22 %.  

 

3.2 Desired versus perceived sound transmission from the outside of the building 

 

 Figure 3 demonstrates the desired state of the end-users concerning sound transmission to 

the outside of the building. The data for wooden houses show that 3 % do not consider this as 

being important at all, whereas 9 % have an indifferent attitude and 88 % regard this factor as 

very important. For concrete houses, the latter group consists of 96 % and the remaining 4 % are 

indifferent.  

 Comparing the desired state of sound transmission from the outside of the building with the 

sound transmission between apartments, group 3 respondents for wooden houses decreased from 

97 % to 88 %, whilst respondents for concrete houses slightly increased from 94 % to 96 %. This 

clearly indicates a difference between end-users, depending on the house category. Regarding the 

accumulated answers for both house categories, end-users value the importance of sound 



transmission, i.e. desired state, as slightly higher than the sound transmission from the outside of 

the building.  

 The end-users’ perceptions of the sound transmission from the outside of the building are 

shown in Fig. 4. Data show that respondents that regard this factor as very good amount to 70 % 

for wooden houses and to 81 % for concrete houses. Further, for wooden houses, 24 % of the 

respondents are indifferent and 6 % perceive the sound transmission from the outside to the 

building as very bad. The corresponding numbers for concrete houses are 15 % for indifference 

and 4 % for very bad.  

A similar drop as for the sound transmission between the apartments in chapter 3.1, can be 

noticed between desired and perceived state for group 3 respondents and sound transmission 

from the outside of the building. Here, 18 % of the respondents from wooden house and 15 % 

from concrete house value the desired state higher than they perceive it in their actual living 

situation. 

 The accumulated data for both house categories exhibit similar results as for how the end-

users perceived the sound transmissions between apartments, i.e. 23 % of the end-users where in 

group 1 and 2.  

 

3.3 Reasonability of housing costs and willingness to pay for created value 

 

 Figure 5 show that 70 % of the respondents from wooden houses think that their housing 

costs are reasonable. 24 % are not sure and 6 % do not think that this is the case. For concrete 

houses, the respective numbers are 69 %, 27 % and 4 %. Here, only marginal differences 

between the two house categories exist and only a relatively small part of the end-users 

considered the living cost to be higher than their perceived value.  

 Regarding end-users’ willingness to pay for created value, Fig. 6 shows that for wooden 

houses, 85 % of the respondents are not willing to accept higher housing costs for an improved 

sound insulation, 12 % are not sure and answered “maybe”, whilst 3 % are willing to pay more 

for the extra created value. For concrete houses, 15 % would agree on higher housing costs as a 

result of an improved sound insulation, 13 % maybe and 73 % would not pay more money for 

the extra created value. 

 The accumulated results for all respondents show that 22 % were positive or maybe could 

consider having higher housing costs if they could a better level of sound insulation in their 

apartments. This can be compared with the previous result regarding the 22 % of end-users that 

perceived the sound transmission between apartments as very bad or were indifferent, and the 

23 % of end-users that perceived the sound transmission from the outside of the building as very 

bad or were indifferent.  

 Yet, a clear difference can be seen between wooden houses and concrete houses, see Fig. 7. 

Although 24 % of the respondents from wooden houses perceive the sound transmission between 

apartments as very bad or indifferent, and even 30 % of these respondents perceive the sound 

transmission from the outside of the building in that way, only 15 % of them are willing to pay 

for an improved sound insulation. For concrete houses on the other hand, this relation is vice 

versa. Here, 27 % are willing to pay for an improved sound insulation, yet, only 21 % and 19 % 

do not perceive their actual sound transmission as very good. 

 Even though end-users in wooden houses express a greater degree of dissatisfaction with the 

sound transmission than end-users from concrete houses, they are not indicating the same 

willingness to pay for tackling this problem. Therefore it can be concluded, that almost twice as 

many end-users from concrete houses are willing to pay for added value in terms of sound 

insulation than end-users of wooden houses are. 



 

4 DISCUSSION AND CONCLUSION 

 

The data presented in this study show that, in general, end-users value all desired states 

higher than the respective perceived states. This is in contrast to the study made by Schauerte9, 

where the expected or desired state, before moving into the apartment, was valued lower than the 

perception of the real life situation when living in apartment for some months.  

In the current study, most of the end-users are very content with the sound transmission, 

both between the apartments and to the outside of the building, independent of the house 

category. Nevertheless, end-users are more dissatisfied with the perceived sound transmission 

between neighboring apartments and from the outside of the building compared to the desired 

state.  

Regarding desired states, a clear distinction has to be made. End-users from wooden houses 

value the desired state of sound transmission between apartments higher (97 %) than from the 

outside (88 %). In contrast, end-users from concrete houses value the desired state from the 

outside of the building higher (96 %) than between apartments (94 %).  

More differences can be seen between end-users of the two house categories. For both the 

perception of sound transmission between apartments and from the outside of the building, more 

end-users from wooden houses are not satisfied (24 % and 30 %) than end-users from concrete 

houses (21 % and 19 %). Nevertheless, only 15 % of the end-users from wooden houses are 

willing to pay for an improvement, compared to 27 % of the end-users from concrete houses. 

These results could serve as arguments for building companies when investing in product 

development, especially for insulation purposes. Relating back to the theoretical considerations 

in the beginning of this paper and according to the present data, end-users partly perceive a need 

for technical improvements to add value to the final product, but are not entirely willing to pay 

for it.  
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Table 1 – Data collation and criteria 

Grades on Likert scale  Group Criteria 

1-3  1 Very bad/Not important 

4-7 2 Neutral/Indifferent 

8-10 3 Very good/Very important 

 

 

Fig. 1 – Desired state of sound transmission between apartments 



 

 
Fig. 2 – Perceived sound transmission between apartments. 

 

 
Fig. 3 – Desired state of sound transmission from the outside of the building 

 

 

 
Fig. 4 – Perceived sound transmission from the outside of the building 

 



 
Fig. 5 – Are housing costs reasonable? 

 

 
Fig. 6 – Would end-users accept higher housing costs for an improved sound insulation? 

 

 

Fig. 7 –  The perceived sound transmission and the willingness to pay for improved sound 

transmission for group 1 and 2. 

 


