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Abstract
Are bar, café and restaurant environments actually too loud or
considered acceptable from an occupants point-of-view? Can we actually
predict how satisfactory such an occupant will perceive the acoustic
conditions to their communication needs? The present study attempted
to address these questions by comparing physical objective measures, wit
h subjective ratings gathered in the field.
Findings from this study were both exciting and inconclusive
simultaneously.

A lack of significance between subjective factors

themselves and a strong difference between how people rated each of the
studied establishments disproved the concept that an index could be
created for use in future predictions. The results highlighted the lack of
relationship between objective measures and their ability to predict a
subjectively acceptable acoustic environment. A strong argument was
thus concluded as to the appropriateness of current standards for
background noise, speech transmission indices (STIs) and speech levels
for each of bar, café and restaurant environments.
Overall it was concluded that occupants generally find the current
acoustic conditions acceptable in bars, cafes and restaurants, and that
perhaps it is not these environments that need improvement, but that the
current standards need to be re-evaluated.
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Introduction
Have you ever been out socialising at a bar, café or restaurant and felt like
you cannot even here yourself speak? What about the reverse? Have you ever
experienced an environment so quiet that it is uncomfortable to be in and you feel
like everyone can hear you? Well you are probably not wrong in your judgements
and also most likely not alone. However, what constitutes good acoustic conditions
for these social environments? Or, more importantly, what does the general
population expect and accept as desirable conditions to be in, in a bar, café or
restaurant?
The present study sought to address these questions by correlating what
people in these environments want and perceive the acoustic levels as, with actual
physical measurements of these environments. It was hoped that an index could be
created from these variables, which could be used for future design and analysis of
café, bar and restaurants relative acoustic environments.

Previous research has typically acknowledged that bars, cafes and restaurants
produce less than desirable acoustic conditions for comfortable social interaction [3,
5, 7, 11, 12, 13]. That is, it has been found that the average noise level in restaurants
and cafes is around 80dBA and can even reach up to 110dBA [2, 4, 7]. In comparison,
the ear is most sensitive to speech for conversation purposes between 48-72dBA [10].
Consequently the recommended design (Noise Criteria – NC) sound level for bars,
cafes and restaurants is 45-50dBA, 45-50dBA and 35-50dBA respectively [1, 9].
Acoustical comfort for the users is seen as crucial for their enjoyment and
satisfaction of a space. It is defined as when activities can be undertaken without
unwanted sound (noise) annoying other people, and has affects on both
physiological and psychological well-being also [5, 12]. However, the large and
varied number of subjective factors makes it hard to quantify this perceived comfort
and determine it by objective methods [5].
Therefore, are bars, cafes and restaurants producing unsatisfactory objective
acoustic conditions in terms of standards and ratings (that is, background sound
level and speech transmission index). If so, how are these conditions experienced
and perceived by the people subjected to them?
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Overall, the aim of this research is to see if cafes, bars and restaurants are
actually too loud or acceptable acoustic environments for their occupants. However,
can we actually and accurately predict how people will rate or perceive these
acoustic environments?
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Methods
The current study measured both objective and subjective parameters of the
chosen acoustic environments. This was done primarily to establish if any
relationships exist, but also because past research has identified that discrepancies
exist between physical and subjective acoustics [8]. That is, it appears that it is
possible that measurements and criteria for noise may disregard individual’s
personal reactions and associated meanings from them [9].

Population Studied
Venues were selected randomly and invited to co-operate in the study. Four
environments for each of bars and cafés, and three fitting the restaurant criteria were
studied. Note that this was due to reluctant participation and time constraints.
(Refer 5 for definitions of a bar, café and restaurant environment.)
The sampling frame for subjective measurements was occupants of these
environments, and ranged from customers to staff and management. 20 people were
surveyed in each location and again were approached at random. Participation was
entirely voluntary and anonymous. This random selection of participants and
venues was seen as the best method to obtain a representative sample of the
population in the Wellington CBD area.

Subjective Measurements
Occupant’s subjective appreciation of their environment at the time was
measured through a series of questions in a survey. (A copy of the survey
distributed is attached as Appendix A.) This survey was developed from similar
previous questionnaires and was aimed to address issues relating to perceived
acceptability or annoyance of the acoustic environment, relative degree of effort
needed to communicate comfortably, and subjects personal level of noise sensitivity.
(Refer to 5 for further information.) General questions relating to occupants hearing
capabilities, frequency to such environments, perception of dominant noise sources,
and preference of listening conditions and environments were also addressed.
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Objective Measurements

Various physical measurements were taken in each of the environments, to
establish the background noise levels and frequency distributions, and the speech
transmission index (STI) ratings for each of normal, raised, loud and shouting speech
levels. These STI ratings are dependent upon the background noise levels,
reverberation time (RT) and a defined speech level for each STI condition at 1/3
octave centre frequencies.
Background noise levels were calculated from a calibrated recording of the
acoustic environments at the time of the surveys. RT measurements were performed
at a later time when the venues were empty. This was done using a loudspeaker
generating a broad band maximum length sequence (MLS) to an omni-directional
microphone set-up. This was performed four times for each, and the average RT
used in the final STI calculation. The speech level (SPL) used for each 1/3 octave
centre frequency was from a pre-defined standard from the American National
Standards Institute (ANSI) 53.5 (1997) (see Appendix H).
These three parameters above were input into winMLS acoustical analysis
software. This software then generated an average STI rating for each environment
for each of the four speech levels as stated above.

Assumptions
A number of issues, and hence assumptions and justifications, were made in
order to carry out these measurements. For example, there were a range of options
available to assess speech intelligibility. The STI method was chosen however
because of its best suitability to the bar, café and restaurant environments and access
to equipment [refer to 5].
An assumption had to be made as to the appropriate distance between
speaker and microphone to approximate the average speaker to listener distance.
This was consequently justified to be a single table width apart, approximately 700800mm.
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Another issue relating to the measurement of the RT was that realistically it
could not be done as preferred while occupants were enjoying their meal/drink as
the noise produced could be particularly interruptive. Hence, RT’s were done when
unoccupied and it was assumed that the absorption from occupants was relatively
minimal.
It was also assumed that a representative sample of the general population
would be attained through the random selection of places and people.

Data-Analysis
Data was analysed using the SPSS version 11.5 statistical software package. A
factor analysis was performed on the survey questions for each category individually
and with all three (that is, the whole data-set) together. Appendix B presents the
results of these factor analyses.
The aim of this was to remove inconsistent data, and establish groupings of
questions that could be considered to combine to a single factor or variable
representing part of the overall subjective interpretation of the acoustic environment.
In this way, the dimensions that may be important for an acoustic index could be
identified. These questions were combined to a single number according to the
weightings given to each from the factor analysis. A question was considered to be a
significant contributor to a factor if its correlation was greater than 0.5.
It was found that the number of factors, the strongest correlating questions
for each factor, and the order of these similar factors varied between the four data
groups (see Appendix B). For example, the main factor explaining 17.1% of the
variance in bars was related to participant’s noise or environmental awareness,
where as for cafes and restaurants the main factor was the degree of effort required
for communication, explaining 16.8% and 22.1% of the total variance respectively.
This implied then that analysis of the three different categories (bars, cafes
and restaurants) together was inappropriate. That is, variables between each
environment were rated and grouped on different levels of importance. This also
meant that an index for predicting occupant’s acceptability of an acoustic
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environment was not applicable, as results seemed to differ for the different
environments.
Therefore, all further analyses were made separately and based on the
particular factors important to each of the three environments as listed in Appendix
B.
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Results

Descriptive Statistics
Descriptive statistics were calculated to describe the basic features of the
acoustic environments and the social characteristics of the surveyed population.

Social Characteristics of Sample

The age and sex of the occupants in all the venues combined for each category
of bars, restaurants and cafes is shown in tables 1, 2, and 3. In addition, appendix C
presents each of these venues separately. It can be seen that the majority of people
who frequent bars are in the younger age groups, particularly 25 (47%). People in
the 25 -35 years category represented the largest population to visit both cafés (42%)
and restaurants (53%). However, a comparison of the means shows that there is
really no significant age difference between people who frequent each environment.
That is, all are situated around the late 20’s early 30’s being 28, 34, and 27 for bars,
cafes and restaurants respectively.
No significant differences in sex were found between each of the three
environments also.
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Table 1. Bars Overall
Age
25
25-35
36-45
46-60
60
Total

Male
No.
8
14
12
2
0
36

Female
%
22
39
33
6
0
49

No.
26
7
2
2
0
37

Total
%
70
19
5
5
0
51

No.
34
21
14
4
0
73

%
47
29
19
5
0
100

Average: 28

Table 2. Cafes Overall
Age
25
25-35
36-45
46-60
60
Total

Male
No.
6
15
6
6
3
36

Female
%
17
42
17
17
8
46

No.
13
18
9
2
1
43

Total
%
30
42
21
5
2
54

No.
19
33
15
8
4
79

%
29
50
21
0
0
49

No.
15
30
12
0
0
57

%
24
42
19
10
5
100

Average: 34

Table 3. Restaurants Overall
Age
25
25-35
36-45
46-60
60
Total

Male
No.
7
16
6
0
0
29

Female
%
24
55
21
0
0
51

No.
8
14
6
0
0
28

Total
%
26
53
21
0
0
100

Average: 27
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Preferred Environment for Communication

The most preferred environment to support inter-personal communication is
illustrated in Figure 1.

Figure 1: Preference ratings for communication.
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Restaurants are clearly desired to be the most supportive conditions allowing
for communication. This is reasonable allowing for the fact that people go to these
environments to hold conversations with one another.
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Predominant Sources of Sound

The greatest noise source was other people in restaurant environments. This
is illustrated in figure 2 and appendix D. On the whole, sounds from other
occupant’s were rated as the most predominant noise sources in all three
environments. This provides evidence for the suggestion that major source of
annoyance to social interaction, is in fact others conversations. Therefore, how is this
problem overcome when the cause is the thing desired to achieve?

Figure 2: Distribution of Sound Sources in Each of the Environments.
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Background Noise Levels
Figures 3 and 4 present the average background noise levels and frequency
spectrums for each of the different venues. Appendix E presents these graphs and
the tabulated data also.

Figure 3: Average Background Noise Levels occurring in each Venue.
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Figure 4: Frequency Spectrums for each Venue.
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The maximum level recorded was 81dBA at restaurant 1 which is well above
the recommended design sound level of 50dBA [1, 9]. (80dBA is also seen as the
critical point at which after this level acoustical comfort deteriorates in a ‘noisebreeds-noise’ effect [5, 11].) Even more, 60% of the places were above this standard,
which provides direct evidence and support for the statement that bars, cafes and
restaurants in objective terms provide less than desirable inter-communicative
conditions.
Conversely, the lowest background noise level was 34dBA in café 2. This
could also be seen as a less desirable environment, as a low noise floor can be
unsupportive to conversation and quite psychologically disturbing. Namely, people
will often feel uncomfortable and without sufficient speech privacy.
Two of the bars also had very low background noise levels which is quite
unexpected, as bars generally in the past have been considered to be ‘noisy’
environments. This perception is also often a critical factor to their atmosphere and
success.
If these standards are taken as guidelines for acoustically supportive
environments, then only one out of the sample meets these requirements (restaurant
3). (Refer to figure 3.)
Overall, restaurants had the highest background noise levels at 65dBA, with
bars and cafes being 57.5dBA and 58dBA as highlighted in figure 5.
Figure 5: Overall Average dB(A) Levels.
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STI ratings

Speech Transmission Indices (STI’s) for each venue at each speech level are
presented in Figure 6 below. An STI close to 1.0 is considered excellent intelligibility,
and closer to 0.0 is seen as bad or poor speech intelligibility conditions.

Figure 6: STI’s for each Level and Venue.

STI Ratings for each Speech Level and Venue
1.20
1.00

STI

0.80

normal
raised

0.60

loud
shout

0.40
0.20

3
fé

2

Ca

fé

1

Ca

fé

t3
an

Ca

t2

ur

an

st
a
Re

st
a
Re

Re

st
a

ur

ur

an

t1

r4
Ba

r3
Ba

r2
Ba

Ba

r1

0.00

Table 4 shows the average STIs for each of the different environments overall.
That is, restaurants on the whole had the poorest speech intelligibility conditions
over all the four levels.
Table 4: Overall STIs for each Different Type of Environment.

Bars
Cafes
Restaurants

normal

raised

loud

shout

0.41
0.58
0.17

0.51
0.45
0.33

0.59
0.58
0.44

0.71
0.69
0.59

Average
0.55
0.58
0.38
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Comparison of Means

A comparison of the overall average for bars, cafes and restaurants for each
question presented some interesting findings. Table 5 below presents these averages
with their variance (as a percentage) from the group mean of all three environments.

Table 5: Overall STIs for each Different Type of Environment.

Question
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

Bars
3
3.29
2.21
2.73
2.41
2.73
2.68
2.30
4.03
2.96
2.37
2.25
2.96
2.50
0.99
2.15
2.85
2.10
2.65
2.86
2.33
2.11

Restaurants Cafés
Average
1.84
3.21
2.37
3.04
2.32
2.98
3.02
1.93
3.97
2.67
2.31
2.30
2.67
2.45
0.71
1.96
2.55
1.87
2.54
2.81
2.38
2.21

1.91
3.16
2.2
2.94
2.38
2.90
2.93
1.86
4.07
2.59
2.07
2.17
2.68
2.38
0.84
2.22
2.58
2.00
2.19
2.25
2.43
2.26

Bars
33.3
2.2
-2.21
-6.1
1.8
-5.0
-6.9
13.4
0.2
8.1
5.4
0.4
6.9
2.4
13.7
4.0
18.7
5.3
19.1
8.2
-4.6
-3.9

Restaurants Cafés
Percentage (%)
-1.9
-0.4
0.0
4.8
-2.1
4.0
5.0
-4.9
-1.3
-2.6
2.5
2.6
-3.8
0.2
-6.5
-12.8
-1.7
-5.9
17.6
6.6
-2.1
0.7

0.0
-1.8
0.0
1.3
0.3
1.1
1.8
-8.5
1.1
-5.5
-7.9
-3.0
-3.2
-2.6
43.0
53.4
36.8
0.6
26.9
-14.8
54.5
3.2

It can be interpreted from these findings that speech intelligibility is
considered most important to people in café environments (Q.9). This is followed by
bars and finally restaurants. This result may suggest that cafes produce the least
communicative conditions of the three, which in turn would make people more
aware of their need for better conditions and hence subconsciously affect their rating
of intelligibility. Interestingly however, acoustic awareness was not a significant
factor for café’s as demonstrated in the factor analysis before (appendix B), and
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overall, cafes were not the worst performing in terms of background sound level and
STI’s.
It can also be inferred from these comparisons that people in bars are
generally less concerned about noise and speech conditions than people in cafes and
restaurants. Alternatively, this could be interpreted as people who frequent
restaurants prefer and expect less noise (Q. 1, 3, 4).
The statement could also be made from these results that the type of people
who frequent bars are less noise-sensitive, preferring and finding it easier to relax in
louder as compared to quieter conditions (Q. 2, 7, 8).
Degree of effort, or the effort required to merely hear and be heard [5, 9], is
required significantly more in bars than in restaurants and cafes. This is illustrated
in the percent of variance from the group mean for questions 10, 11 and 13. In
particular, difficulty seems to occur in hearing other people. What is surprising is
that bars had the lowest background noise levels on average, which contradicts the
assumption that higher noise levels require more effort to compete with.
Question 12 however demonstrates that people in restaurants typically find it
more difficult to be heard (as compared to hearing). A possible reason for this could
be because of the different emphasis or importance people put on being heard and
hearing in different environments. For example, in restaurants it could be
considered more of a necessity to be heard by the waiter and the person(s)
communicating to. This is because it is more likely that what is being said in this
kind of environment is more important and meaningful than say when socialising in
a relaxed bar environment.
In restaurants also, occupants are generally more conscious of other diners
and the noises they are generating (Q. 6) compared with bars and cafes. This is also
supported by previous findings that the most predominant and annoying source of
sound are other people in restaurants (refer to figure 2). People in bars however
from the other viewpoint, are les concerned and aware of others conversations. This
finding helps confirm the postulation that in restaurants people want and expect
more private and intimate environments, particularly so that a reasonable
conversation can be carried out comfortably. Is this due to people adapting to what
they want from these particular environments, or is this due to a heightened
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awareness from the particular type of people who frequent restaurants. It could also
be that people in restaurants are more sensitive to noise and perhaps not as likely to
frequent bars. This could be supported by question 4.
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Inferential Statistics

Pearson Product Moment Correlations (r) were calculated between various
parameters and scales for inferential statistics. A significance level of 5% was used
for all statistical analyses.

Correlations between Main Subjective Factors

Correlations were run between the main factors as identified previously
(appendix B) for each of the three types of environments. These results are presented
in Appendix G.1. This was performed mainly for the overall aim, to construct an
index to predict the quality of the acoustic environment from subjective ratings or
factors. That is, what weightings of each would be necessary so as to gather how
acceptable any general person would consider the acoustic conditions to their needs?
Tables 6, 7, and 8 below show the relationship of each factor to acceptability. (Note
that not all of these are significant.)
It was found however that these factors altogether did not predict an
occupant’s acceptance of an environment very well. That is, for bars the factors
altogether only accounted for 66.1% of acceptability. Similarly, the combined factors
for cafes only represented 50.6%, and 33.1% for restaurants.
Table 6: Factor Weightings for Cafes

Pearson Correlation (r)

Acceptability

Table 7: Factor Weightings for Restaurants

Pearson Correlation (r)

Acceptability

Degree or Effort

.391

Privacy

.261

Perceived Noise Level

.331

Noise Sensitivity

.197

Noise Sensitivity

.291

Environmental Awareness

.168

Combined (R)

.506

Degree or Effort

.065

R Square

.256

Combined (R)

.331

R Square

.110
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Table 8: Factor Weightings for Bars

Pearson Correlation (r)

Acceptability

Degree or Effort

.622

Environmental Awareness

.397

Perceived Noise Level

.335

Noise Sensitivity

.316

Privacy

.299

Control

.219

Combined (R)

.661

R Square

.437

It should be noted that acceptability throughout this study and results, was
rated as 1 – “very acceptable” to 5- “not at all acceptable” so in fact these correlations
are all negative relationships. That is for example, as perceived noise level increases,
acceptability decreases.

Statistically significant positive relationships were found for people
frequenting bars between acceptability and degree of effort (r(79) =.622, p<.05), and
noise level and degree of effort (r(79) = .587, p<.05). These two results show that as
the noise level increases so do the subsequent levels of effort needed to
communicate. With this increase in effort, a person’s acceptance or enjoyment of the
space decreases.
Environmental awareness was significantly related to noise sensitivity (r(79)
= .633, p<.05), inferring that the more noise sensitive a person is, the more aware they
are of their surrounding acoustic environments.
Environmental awareness was also significantly related (although somewhat
weakly) to degree of effort (r(79) = .397, p<.05) and perceived noise level (r(79) = .414,
p<.05). These positive relationships suggest that a person will also be more aware of
their acoustic surroundings as the level of noise and thus effort increases.
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Cafes on the other hand had no moderate to strong relationships existing
between the main factors (see appendix G.1). While some were significant, most
were too weak to be concerned about. The only one worth reporting was between
degree of effort and acceptability (r(76) = .391, p<.05). Again as for bars, this
suggests that the more effort one puts into communicating, the less acceptable the
acoustic surroundings are perceived as.

In comparison, two moderate relationships were found for the main factors in
the restaurant responses. They were between environmental awareness and degree
of effort (r(58) = .526, p<.05), and environmental awareness and noise sensitivity
(r(58) = .433, p<.05). These imply that one is less aware of the surrounding acoustic
conditions with the less effort they must exert to hear and be heard, or the less noise
sensitive they are to ‘noisy’ environments.

Correlations between Objective Measures and Subjective Factors

Objective measures (that is, background noise levels and STI’s) of the physical
acoustic environment were correlated with subjective ratings of acceptability for each
of the three environments. Appendix G.2 documents all the following correlations
results.
Acceptability was found to be significant to background noise levels only in
restaurants (r(59) = -.228, p<.05). This negative relationship either suggests that
background noise levels are more important or influencing in peoples ratings of
acceptable acoustic conditions in restaurants compared with the other two categories,
or it could be a direct reflection of the louder background levels measured in
restaurants. All things considered this is a very weak relationship and this combined
with the other insignificant findings suggests that the relative background noise level
is not a significant factor predicting an occupant’s satisfaction with an acoustic
environment.
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Correlations were performed between acceptability and the STI levels in each
environment. Only two very weak significant relationships were found, again in
restaurant conditions. That is, ratings of acceptability were related to a normal
speech transmission level (r(59) = .262, p<.05) and raised speaking levels (r(59) = .252,
p<.05). This suggests that speech intelligibility is most likely more important in
restaurants, especially at the normal and raised speech levels where one is likely or
expecting to be talking. That is to say, it is generally considered not socially
acceptable to be shouting in a restaurant environment.
It could be inferred from these results then that STI is not really a good
predictor of how people might rate an acoustic environment for socialising.

No significant relationships were demonstrated between any of the other
main subjective factors and the STI levels for all three environments of bars, cafes
and restaurants.

Question 13, which asked directly if noise was impairing the subject’s
conversations at all, was correlated against STI levels. No relationships again were
found at the 5% significance level for cafes and bars. These extremely weak
relationships imply that people are most likely talking in a louder voice or increasing
their listening efforts than assumed in the STI conclusions.
Restaurants on the other hand did yield significant relationships although
relatively weak. An STI at a raised level was weaker in relationship to impairment of
conversation (r(58) = .222, p<.05) compared to a loud level (r(58) = .311, p<.05) and
shouting (r(58) = .368, p<.05). It can be implied that the higher voice level one must
use to account for the physical acoustic conditions, the more ones conversations are
impaired. Note that these relationships get stronger as the level of STI drops (that is,
high speaking level).

STI’s plotted against the background noise levels produced very significant
negative relationships. Figures 7, 8, and 9 show these for bars, cafes and restaurants.
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Figure 7: Bars
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Figure 8: Cafes
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Figure 9: Restaurants
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This directly shows that as the dBA level increases, the STIs drop to less
desirable levels for each of the four relative voice levels. That is, STI’s and speech
levels are strongly dependent on the background noise levels occurring.

Appendix G.2 presents these significant correlations. Because of the strong
relationships, these plots above could thus be used in future experiments to predict
the STI’s of a bar, café or restaurant environment based with only the knowledge of
the average background noise levels of a venue.
An interesting finding here was that the correlations for bars and restaurants
were the same, but cafes produced different weightings in the relationship.
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Demographic Correlations

Correlations were performed with the demographic variables of age and sex
to see the potential effects that these variables could have on such factors of
acceptability and perceived noise levels.
None of the analyses for age yielded significant effects. Thus it appeared that
within the limits imposed by the demographic characteristics of occupant’s at bars,
cafes and restaurants, perceived acceptability and noise levels were similar
regardless of their age.
Significant relationships were found however between sex and acceptability
(r(213) = -.139, p<.05) and perceived noise level (r(213) = .152, p<.05). While these are
weak, they suggest that females are more likely to rate an environment more
acceptable and with lower noise levels compared to males. Appendix G.3 documents
these findings.

Hearing ability of the occupants was found to have a significant relationship
to degree of effort, but only in bars (r(77) = .218, p<.05) and restaurants (r(57) = .223,
p<.05). That is, the greater hearing impairment a person has the more effort they feel
they have to apply in these two acoustic environments. Possible reasons for this not
occurring in cafes, is the higher background levels found in restaurants and the
greater number of people with hearing difficulties (that is, 53% of total cases) that
were found in bars. That is, it was found that a number of staff or previous staff
complained about hearing impairments as a result of long periods of exposure to
loud music.
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Discussion
It is agreed that bars, restaurants and cafes, do not produce suitable levels of
acoustic support for social interaction [5, 11]. Values recorded in this study
predominantly support this statement. That is, background noise levels recorded
were well above the recommended standards [1]. While this is considered
unacceptable in this respect, it should also be noted that these levels do not breach
health and safety levels (90dB for an 8-hour day) and pose as hazardous to occupants
and staff [4].
In particular, restaurants provided the worst conditions in terms of
background noise levels and STI ratings. This is concerning as people preferred
restaurants as the most important of the three environments to have good acoustic
conditions to support communication. However, it should be taken into account that
the small number of venues studied (that is, 3) places limitations on our results and
conclusions.

Correlations between subjective factors highlighted various relationships for
each of bars, cafes and restaurants.
Degree of effort was found to be the largest predictor of acceptability in bars
and cafes, where as privacy was the most influencing variable in restaurants. This
informs us that people have different needs and preferences depending on what type
of environment they are in.
Environmental awareness was also one of the strongest and frequently
occurring variables, showing that in bars and restaurants people are more aware of
their surrounding acoustic environments. The fact that responses for these two
environments were mainly polar opposites in questions that related to amount of
noise and consciousness and preference of noise levels, shows us again the different
expectations people have when visiting each of these environments. This however
could also be interpreted as that the people who visit these environments are
different initially, for example in noise sensitiveness. Further study would need to
be done to conclude if personality differences do exist between people who choose a
restaurant over a café or bar to socialise at.
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It should be highlighted that situational factors are also a large determinant of
why people choose one environment over another. For example, a person will
generally not suggest catching up with their grandparent at midnight on a Friday or
Saturday night at a trendy bar.

The lack of findings and strong relationships for café environments could be
due to a number of reasons. It is possible that cafes in particular are actually
providing acceptable acoustic conditions. This could be because people expect
somewhat busy and ‘noisy’ environments when they go to a café, and that in general
acoustical comfort is not one of the most important issues to them at this time.
Even though according to standards, cafes are providing a background noise
floor higher than the design criteria, it is feasible that cafes are actually providing
acceptable acoustic conditions.
This argument can be extended to restaurants and bars also, and is an
argument for the noise-criteria (NC) sound levels to be revised. That is, how do we
know that these recommended design levels are actually relevant to today’s society?
If the results from this study are considered, it seems that people are generally more
accepting of louder noise floors than is being recommended. Again, this provides
opportunity for further research into what are actually acceptable background noise
levels for the current design and atmosphere of bars, restaurants and cafes at present.

The appropriateness of the average speech levels used in this study extends
on from the previous finding. That is, the weak correlations found between STI and
questions relating to speech levels suggest that people are talking at levels (most
likely louder) than are currently being predicted. Therefore the suitability of the
current ANSI speech levels to our studied environments needs to be reconsidered.
However, if these ANSI speech levels are not correct for these environments, then
how might one predict how loud people are actually communicating at? One
possibility may be to record these conversations, although the many confounding
variables would have to be addressed and assumed for prior. Once again, further
study needs to occur into examining peoples actual speech levels in these restaurant,
bar and café environments to make any conclusive statements around this topic.
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If these ANSI speech levels are not appropriate anymore, what might be the
reasons for this? Could it be that people have habituated to louder acoustic
conditions and thus are more accommodating to noise levels? Or is it just that
people in reality prefer these louder environments and actually like more competing
and possibly ‘lively’ conditions? Yet again, the many personal and situational
variables are too great and confounding to draw any significant arguments from this
study.

An interesting and seemingly impossible problem to solve was identified by
this study as has also been shown by past research [5]. Namely, that the most
predominant and annoying noise source is other occupant’s conversations. This
annoyance is also increased when the actual source can be attributed or located to
one particular person or table for example [5]. A possible way to overcome this
conundrum would be to physically separate occupants for example by barriers or
booths. However the negative impact on the social setting and atmosphere that
people generally want and expect when they go to these environments (particularly
in bars and cafes) would be greatly affected. A whole research study could be
created just in this one little issue to see if people’s perception of others noise can be
reduced by either physical or psychological means.

When comparing the subjective descriptive means to the objective noise
levels, it can be seen that the louder these levels are the more aware occupants are
likely to be of their current surrounding acoustic environments. Hence they are more
inclined to realise that they would prefer ‘less noisy’ or more intelligible
environments. But, is this result because subjects were provoked to become aware of
their acoustic surroundings? Would they still think the same thoughts anyway and
notice their communication needs as much if they were not explicitly asked or
stimulated to do so?
In another light, environmental awareness was a very predominant factor in
bars. Could this be because the occupants are more emotionally charged and thus
reactive to noise [5]? That is, it has been suggested that people who are having a
social occasion are more likely to be emotional and engaging than they normally
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would be. The strong relationships found between noise sensitivity and
environmental awareness support these views additionally.

The most predominant question that these findings can assist in answering, is
what relevance do these objective measures (STI, ANSI speech levels, NC-levels)
really have in predicting socially acceptable acoustic environments? That is, in the
field do people report speech effort and acceptance as predicted from these
standards? Generally it can be argued from this study that an objective measure of
these environments cannot predict a person’s subjective interpretation. Namely,
knowing a background noise level or STI of a venue from today’s current standards
tells us little about how a person interprets the environment. Evidence for this was
the lack of correlation between STI levels and background noise levels to subjective
responses of the various factors.
If background noise levels and STI’s are not significant predictors, then how
do we know how much noise level is too much or what levels people generally
want?
The possibility that these acceptable conditions and speech levels could be
predicted from subjective ratings was investigated. Correlations between these
subjective factors to acceptability for each although were not conclusive enough to
find a robust method or arrangement to predict an occupants acceptance and
satisfaction. Therefore, an index from these identified factors was not an appropriate
alternative to predict desirable conditions with. This was especially supported by
the fact that completely different interpretation and factors were found between bars,
cafes and restaurants.
Great variation was found not only between these three hospitality
environments, but also within each of them. As a result, application of a general
index cannot be justified even further. A greater sample size of venues would help
overcome this issue in future study.

It is feasible that the factors and scales used to help account for acceptability
are not really suited for these situations. However, if STI and background sound
levels are not either, then can acceptability actually be measured? Several

- 30 -

Psycho – to – Building Acoustics

viewpoints could be taken and investigated further as to the suitability of all of these
subjective and objective measures.
Firstly, are any of these methods even necessary or worth the trouble? There
are so many confounding variables that could influence how one perceives an
acoustic environment at the time, that it seems hard and most probably impossible to
control for or measure all of these. For example; the mood of an occupant at the time;
the people they are socialising with, friends, family or work colleagues; and even
their reasons for being there and what they subconsciously want to achieve out of the
experience.
Secondly, there is the possibility that there are other variables more
significant to predicting how a person perceives their surroundings that were not
accounted for in this study. This has implications for future research into identifying
what people think influences their evaluation of an acoustic environment.
Finally, is acceptability even the right measure to use as the yardstick to
which we compare an occupant’s subjective satisfaction of these acoustic
environments? It seems arguable that of all the subjective factors studied it was the
most suited (that is, the only one with correlations to STI and background noise
levels). The fairly weak relationships between acceptability and all of the other
measures although suggests that it may not be a suitable way to account for the
psycho-acoustic rating of an environment.

Potential flaws with the study include the populations studied. That is, only
people who were actually in these establishments were surveyed and therefore
generalisation to the wider society is limited. For example, it could be entirely
possible that results were biased because people who do not find these environments
comfortable for their communication needs do not frequent them.
There is also an issue of how serious some responses could be taken. While it
was tried to be prevented, it was often hard to avoid people who perhaps were not
honest or true in their answers. This was mainly a predicament in bars.
One problem that was found with this data collection was that there was
perhaps too much. This overload of variables and questions seemed to make
analysis, and therefore the ability to draw conclusive arguments, a lot more
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challenging. If future research is to be conducted based on this study, it would be
recommended that the survey is condensed and refined as much as possible.

In conclusion, several views could be taken of the results found from this
study. The first is that it confirmed its hypothesis that in general, bars, cafes and
restaurants are too loud or undesirable acoustic conditions for occupants from an
objective or acousticians point-of-view. From this perspective however, no
conclusions can be made as to whether they are subjectively too loud or undesirable
from an individual’s personal experience. Hence, we are still unable to predict the
real suitability and the exact conditions for an acceptable acoustic environment for
the people who are actually encompassed by them. But, is this even appropriate?
Should we be able to predict exactly how people will react and rate to a bar’s, café’s
or restaurant’s acoustics? This leads on to the second conclusion, that perhaps the
current standards and speech levels are not appropriate guides. This provides
argument for their need to be revised so that they are more appropriate to today’s
society or these specific environments with obviously higher levels of acceptability?
If one overall statement could be made from this study, it seems like the
actual users of these environments do not seem to mind the current acoustic levels
provided. Therefore, is there reason to show concern as to whether acoustical
comfort is being achieved by bars, cafes and restaurants?
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