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The noise perceiving issue is very subjective and depends on several factors, such as: the living envi-
ronment in which each person has grown and developed, the education they have received, the culture
in which their life principles have formed and, last but not least, the social and financial status. There-
fore, in order to establish effective actions in multiple directions when it comes to any urban noise analysis,
it is very important to know the perception and the subjective reactions of the individuals involved. The
paper respects this idea, presenting the results of a sociological study on urban noise, applied in the city
of Cluj-Napoca, Romania. The intention was to capture the reactions of the permanent residents of the
city, but also of the people in transit, as well as to analyse the changes that occurred as result of the im-
plementation of the Environmental Noise Directive (European Commission). The study shows that 75.2%
of the respondents consider that the noise in the city has increased in the last ten years and 58% of them
have rated the noise as level 4 or 5 on a five point scale. Information related to noise maps and actions
taken to reduce community noise has no sufficient dissemination. There is also a medium to low reaction
of the population in correlation to the declared noise annoyance.
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1. Introduction The perception of the environmental noise is influ-
enced by a series of subjective factors that condition

The process of perception is influenced by several the reaction to it, which must be taken into consid-

factors that affect its dynamics and completion (STAN-
GOR et al., 2014; ROSCA et al., 1975). They can be clas-
sified into two categories: objective and subjective. Ob-
jective factors are considered those related to the neu-
rophysiological support of perception, to the function-
ing mechanisms of the stimulus analysers. That is, the
specific content of sensorial information, characterised
by intensity, duration and frequency of the stimulus
which directly influence the mechanism of perception.
The second category of factors, the subjective ones, are
those that depend on the uniqueness of each individ-
ual. Different people perceive the same stimuli in dif-
ferent ways. Even more, the same person, at different
times, depending on the momentary disposition and
the cumulative situation to which he/she is exposed,
can perceive the same stimulus differently. What is im-
portant to some people is not necessarily important to
others. Or what is disturbing at some point may not
be disturbing in another context (MISHRA, 2008).

eration when conducting noise studies in urban areas
(BELOJEVIC, JAKOVLJEVIC, 2001; GUsKI, 1999; JoB,
HATFIELD, 1998). These factors have a dynamic and
situational characteristic and they also have a broad
intersection spectrum with the specific dispositions
and reactions of different personality types (HEDE,
BULLEN, 1981). Mainly, they refer to:

e The context of persistent dispositions of the re-
ceiver, which may be of physiological, psycho-
logical, or social nature, and which depends on
the individual’s life experience, the environment
in which he/she has formed, received education,
his/her financial and social status, etc.

e The mood of the moment, which refers to the in-
dividual’s expectation horizon (if the action is un-
expected, the effect produced by the harmful fac-
tor is stronger), to the affective-emotional state,
and the influence of the current group or con-
text.
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e The need for self-protection and safety (for
example, if the person is economically dependent
on the noise source, he/she will consider noise less
disturbing than the others) (CIK et al., 2016).

A research on this topic has an interdisci-
plinary character, being situated at the border be-
tween psychology, sociology, ethology, and acoustics,
the approaches of various authors being diversified
(Cik et al, 2016; DzHAMBOV, DIMITROVA, 2015;
LAFAY et al., 2019; Kovacic, 2017). The method of
analysis used in this paper is a cross-sectional survey,
applied to measure how noise is perceived in one of
Romania’s big cities, namely Cluj-Napoca, which has
had an accelerated urban development over the past
decade.

2. Context of the study

The author has observed the urban environment of
Cluj-Napoca since 2001 and periodically carried out
both urban noise measurements and monitoring of the
urban population reaction and response to environ-
mental noise (POPEsCU, MOHOLEA, 2010; POPEsSCU
et al., 2013; 2017a). This made it possible to observe
the changes related to the overcrowding and expan-
sion of the city, but also the changes that occurred
after the elaboration and implementation of the first
Action Plans for the prevention and reduction of ur-
ban noise in Cluj-Napoca (POPESCU et al., 2017b), fol-
lowing the Environmental Noise Directive (European
Commission).

The research presented in this paper started from
the need to find answers to a series of questions about
general community noise in the city, such as:

e What has changed in terms of population expo-
sure over the past 12 years of noise mapping? Has
the situation improved?

e What was the effect of the noise mapping actions?
Has the proposed goal been achieved?

e How does the population perceive urban noise and
how do citizens characterise noise evolution over
time?

e Did the information related to the city noise map
and action plans reach the community?

e Do residents engage in actions designed to reduce
noise and increase urban comfort or do they have
a passive attitude?

The comparative situation of the road noise expo-
sure based on the results of the 2007 and 2012 strategic
noise maps for the city of Cluj-Napoca is presented in
Fig. 1. The charts show the percentage of the popula-
tion — relative to the stable population — exposed to
daytime and respectively night time road noise, for an
exposure class of 5 dB, calculated from the data avail-
able in public reports (The noise map) as presented
in (POPESCU et al., 2017a). The noise indicators in
Fig. 1, defined by the Environmental Noise Directive
(European Commission), are: day-evening-night noise
level (Lgen ), designed to assess annoyance, referring to
an A-weighted average sound pressure level over all
days, evenings, and nights in a year, with an evening
weighting of 5 dB and a night weighting of 10 dB; and
night noise level (Lnignt), designed to assess sleep dis-
turbance, referring to an A-weighted annual average
night period of exposure. One may notice the follow-
ing aspects:

e The percentage of the population exposed to road
noise decreased from 67.9% in 2007 to 15.8% in
2012 for Lge, and respectively from 61.8% in 2007
to 16.9% in 2012 for Lpigh-

e In the area of high noise levels, the percentage
of the exposed population increased in 2012 com-
pared to 2007.

e The percentage of the population exposed to
Lyignt, for Cluj-Napoca, 2012, is higher than the
one for Lgen, for exposure classes 60-65 dB (3.5%
Light, 2.8% Lden) and 65-70 dB (3.1% Lnight,
2.8% Lgen)-

Cluj-Napoca is one of the eight “national poles
of growth” (defined in 2008), having a diversified
economy, performance in the IT and financial services,
with a complex cultural-historical patrimony — mainly
built in the central (historical) area of the city — with

Road traffic noise 2007 / 2012 Cluj-Napoca

Lden

Population exposed [%]
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Fig. 1. Population exposed to road related noise in Cluj-Napoca, 2007 and 2012 (from the city noise maps).
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old university traditions and a centre of excellence in
medicine. Since 2007 the city went through changes
on different aspects, a few of them — which are rele-
vant to the present research — will be mentioned in the
following section (The noise map; Action plan):

e the city has extended its boundaries and went
through a redistribution of the population and fo-
cus on different interest zones;

e new residential complexes have been built, a lot of
them in the central area of the city, without adapt-
ing the circulation arteries, the fact that has led
to an increase of the urban traffic and the appear-
ance of traffic congestions;

e the public transport network has been updated
and the number of public transport vehicles in-
creased by adding newer, silent models such as
electrical busses;

e the pedestrian area inside the city has been in-
creased;

e the practice of using bikes for urban transporta-
tion has been supported and implemented by
building bicycle tracks and developing public
rental bicycle stations;

e redirecting heavy vehicle traffic to avoid highly
populated areas of the city;

e and another aspect that shouldn’t be omitted, the
population’s life outlook and the way people claim
their rights, which represents the overall social at-
titude, has changed.

3. The questionnaire and its aplication

The goal of the research was to assess the noise sen-
sitivity and the noise annoyance from the perspective
of subjects that were exposed to noise in the urban
environment, to measure the level of information of
the population regarding the urban noise, and also to
capture people’s reaction to annoying noise from two
opposite perspectives: passiveness or action. For this
purpose, data were collected in a cross-sectional survey
carried out in early 2019 for the city of Cluj-Napoca,
which included both permanent residents of the city
and people in transit. A questionnaire with a total of
32 questions was applied (PoPEscu, PoPEscu, 2019),
the questions being grouped into the following four cat-
egories:

A. How does the noise affect you, in general? (5 ques-
tions)

B. How do you perceive the noise of the city, as a par-
ticipant of traffic? (6 questions)

C. Questions for identifying the respondent groups
(6 questions)

D. Questions addressed only to Cluj-Napoca resi-
dents (15 questions).

The survey was designed based on previous experi-
ence, adapting and supplementing the questions from
(PopEscu, MOHOLEA, 2010) and (POPESCU et al.,
2013), to capture the analysed aspects as thoroughly
as possible.

The current research aimed to consider and analy-
se responses received from persons who live in the city
as well as those from outside the city but involved
in the city life because they are studying or working in
the city, or simply have an opinion which they want to
express regarding the noise of the studied area.

Two methods were used to collect the data:

e Directly contacting persons which were asked to
fill the questionnaire printed on paper, this ap-
proach leading to a good answer rate;

e By using a Google Forms questionnaire, its link
being sent via e-mail or being shared on social
media. This modern approach expanded the area
from which data were collected and ensured a con-
tinuous recording of answers. The Google Form is
still active, so the survey still receives answers.

For the study presented in this paper data were
collected until the middle of March 2019. A total num-
ber of 238 completed questionnaires were validated.
The grouping of respondents into different categories
is presented in Table 1. Of these, 218 responses were
associated with people living in Cluj-Napoca who in-
dicated their residential district and completed section
D of the questionnaire.

Table 1. Responses by age, education, and occupational
state (2001; 2009; 2019).

Age Education | Occupational state

Year
of the
survey

18-30
31-50
51-70

High school
University
Employed
Retired

2001 981113|21
2009 [122]128|70
2019 91| 84|57

132(101|207|12|10
114]205|222 (42|24
731163150 9|74

w
—_

o | o | % | Unemployed
o | Other situation

o | u| o | over 70
o | o | ovf <10 classes

Ut

Having the results analysed in (PopPEscu, Mo-
HOLEA, 2010) and (POPESCU et al., 2013) for the pre-
vious surveys applied in 2001 and 2009 (Table 1) some
comparisons could also be made regarding the changes
in noise perception as a result of the application of
Environmental Noise Directive and noise mapping in
Cluj-Napoca, starting from 2007.

4. Results

The first questions of the survey, the ones from
categories A and B, were addressed both to the per-
manent residents of the city and to persons that pass
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through or work/study in the city. Therefore, anyone
that had an opinion concerning the urban noise of Cluj-
Napoca could express it, through the online question-
naire (with the condition that the person received the
information about the existence of the survey).

Category A questions intended to measure noise
sensitivity and noise annoyance in general. The re-
ceived answers are presented by charts in Figs 2, 3,
and 4. The charts from Fig. 2 present a parallel be-
tween the surveys conducted in 2009 and 2019 regard-
ing the appreciation of the disturbance level generated
by the environmental noise. It must be mentioned that
in 2019, the question was addressed in a generic way,
not only for the residential area of each person. One
may notice that compared to 2009, when the share
of “Very little disturbed” response was the highest
(45.8%), the 2019 study shows more annoyance: 50%
of the responses correspond to “Disturbed”.

To what extent are you disturbed by a noisy environment?

2009
m 2019
25.6%

5
9.8% 1%
0.6% .

Disturbed Very disturbed Extremely
disturbed

60%

50.0%

50% 45.8%

40% 37.2%
30%

20% 16.4%

Not disturbed  Very little
disturbed

10%  6.5%

0.8%

0%

Fig. 2. Proportion of responses describing general noise
annoyance (2009 versus 2019).

Name one of your activities most affected by noise

Rest and relaxation I 50.4%

Study I 37.9%

Professional activity I 36.6%

Sleep I 33.6%
Lecture NN 13.4%
Other activities Wl 4.6%

TV watching W 1.3%
0% 10% 20% 30% 40%

50% 60%

Fig. 3. Proportion of responses naming the daily activity
most affected by noise (2019).

What discomfort do you feel in a noisy environment?

Focus reduction ZLT% 50.0%

44.3%

Fatigue 43.3%

28.6%
21.2%
20.9%

Nervousness

36.6%
33.6%
29.0%

24.8%

Anxiety and agitation

Discomfort

Insomnia

Working capacity reduction

0.6%
—4.6%

0% 10%

Depression 2009 m 2019

20% 30% 40% 50% 60%

Fig. 4. Proportion of responses describing the effects
of noise (2009 versus 2019).

Regarding the time interval of the day when the en-
vironmental noise is the most annoying the statistics
are as follows: 41.6% of the respondents indicated the
afternoon and evening (15.00-22.00), that is the pe-
riod when they are generally at home; 23.5% indicated
the first part of the day (10:00-15:00), that is the pe-
riod when most people are at work; 21.4% chose the
night time (22:00-06:00); and the rest of 13.4% indi-
cated early in the morning (6:00-10:00). The situation
is similar with the one obtained ten years ago in the
cross—sectional survey. The answers to this question
also correspond to the choice of the daily activity of
the respondents considered to be the most affected by
noise during the daytime: rest and relaxation (50.4%
of respondents), study (37.9%), professional activity
(36.6%), respectively, as shown in Fig. 3.

The subjects were asked about the kind of dis-
comfort they felt in the presence of the environmental
noise. The hierarchy of responses, as shown in Fig. 4,
indicates on the first place “Focus reduction” (50% of
the respondents) for the survey in 2019 and “Fatigue”
(44.3% of the respondents) for the survey in 2009. Mul-
tiple responses to this question were allowed. Percent-
age calculation was made by reference to the total
number of respondents and not to the total number
of chosen variants.

The responses of 44.5% of the subjects indicated
that they often feel the need to retreat to a quiet area,
52.9% feel the need for silence only sometimes, and
2.6% have chosen the answer “never”.

Category B questions asked the interviewees to
appreciate the noise from the city of Cluj-Napoca,
viewed from the position of being a traffic partici-
pant. To the question: “How do you generally appre-
ciate the noise level in Cluj-Napoca?” 45.4% of re-
spondents said “High”, 37.8% “Medium”, 12.6% “Very
High”, 3.8% “Low” and 0.4% “Very Low”. In Fig. 5,
the responses correlated with those collected in similar
studies from 2001 and 2009. It should be mentioned
that in the two previous studies the question was for-
mulated slightly differently: “Describe the noise level
of your residential area”, considering that it was ad-
dressed only to residents. The charts show that the
answer “High” has a substantial increase in 2019, reach-
ing 45.4% of the responses. The chart’s maximum area

Describe the noise level in Cluj-Napoca

50%
45.4% 2001
m 2009

m 2019

41.6%
37.2% 37.8%

I I 21.0% 23.4%

High

40%

30% 27.4%

24.4%
I 3.8%
|
Low

Fig. 5. Proportion of responses describing the noise level
in Cluj-Napoca (2001; 2009; 2019).

20%
12.6%
10% g39% 7.4%

| [P
0% -

Very low

6.7% 4.6%

Medium Very high
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moved to the right, from “Medium” to “High”, for the
year 2019.

Among the respondents, 1.7% believe that the city
noise has decreased over the past ten years, 6.3% say
the noise remained the same, 75.2% think the noise
has increased — which is in accord with the charts in
Fig. 5. The rest of 16.8% do not know what answer to
choose from the three above.

A linear regression analysis was conducted, intend-
ing to find if the noise sensitivity (general noise annoy-
ance) declared by the respondents is in a significant
relation with the following two factors:

e the rates given by respondents for the noise level
in Cluj-Napoca;

e the opinion of respondents regarding the evolution
of noise in the city during the last ten years.

Figure 6a shows the relationship between the rates
given by the respondents, on a five point scale, for the
noise level in Cluj-Napoca (1 — “Very low”, 2 — “Low”,
3 — “Medium”, 4 — “High”, 5 — “Very high”) — on the
y axis — and the noise sensitivity, also rated on a five
point scale (1 — “Not disturbed”, 2 — “Very little dis-
turbed”, 3 — “Disturbed”, 4 — “Very disturbed”, 5 — “Ex-
tremely disturbed”) — on the z axis. When applying
the method, the answers given by all respondents were
considered (sample size n = 238). The linear regres-
sion function indicates a moderate positive correlation
between the two variables (Pearson correlation coeffi-
cient r = 0.415, slope = 2.462), which was the expected
outcome. The obtained result represents a validation

a)
E 6
K]
.g 5 ° ° ° ]
e 4 . ° ° .
C
3 3 . ° .
5
12 ] ° . °
5
.E 1
=
o0
0 1 2 3 4 5
Noise sensitivity
b)
S 4
=]
3
o
2 3 ° ® [y s _ 8
0}
o
22 ° ° °
c
©
<
51 ° °
|
c
o
0
a 0 1 2 3 4 5
o

Noise sensitivity

Fig. 6. Linear regressions of noise sensitivity values and the
corresponding rates of urban noise level (a) and urban noise
evolution over the past ten years (b).

for the fidelity of the answers collected through the ap-
plied questionnaire and, on the other hand, indicates
that the classification of noise in the city as predomi-
nantly “High” (Fig. 5) does not depend exclusively on
noise sensitivity of respondents but is also influenced
by other factors.

Figure 6b indicates a very low correlation between
the rates to the urban noise evolution over the past ten
years (1 —“Noise has decreased”, 2 — “Noise is the same”,
3 — “Noise has increased”) — on the y axis — and the five
point scale rated noise sensitivity — on the z axis (r =
0.0659, slope = 2.781). Because the answers “I don’t
know” were eliminated, the questionnaires analysed in
this case were n = 198.

The questionnaire further asks: “Name the most an-
noying urban noise sources in Cluj-Napoca” and the
answers indicate unequivocally the road traffic (92%),
as shown in Fig. 7. The question allowed the choice
of multiple responses, so the number of total choices
was 549. The percentage of answers was calculated by
taking into account the total number of people who
completed the questionnaire. In the category “Other
noise sources” there have also been mentioned: con-
struction works, neighbours, motorcycles and alarms,
especially during the night time.

Name the most annoying noise sources in Cluj-Napoca

Road traffic 92.0%
Airplanes I 46.6%
Trams I 27.7%
Concerts and festivals IEG—_————— 21.8%
On-street activities TE—G_13.4%
Industry and trade T 11.8%
Other noise sources Wl 7.1%
Trains WM 6.3%
Football games ml 3.8%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Fig. 7. Proportion of responses for the most annoying noise
sources in Cluj-Napoca (2019).

Regarding the awareness of the population the
statistics is as follows: 26.9% of the respondents believe
that in Cluj-Napoca no measures have been taken to
reduce the urban noise and to increase the comfort of
the population exposed to noise; 53.8% gave the an-
swer “I don’t know”. Only 19.3% of the respondents
knew that such actions had been taken and answered
the next question, naming a few of them.

A fact that was also noted in the previous studies is
that most respondents do not know that Cluj-Napoca
has a noise map since 2007. In the case of the 2019
study 79.4% of them answered that they do not know,
4.1% said that a noise map was never developed and
only 16.6% know about the city noise map.

These last two observations raise a question mark
on the methods used to transmit information to the
population. One may also observe a degree of passive-
ness coming from the part of the population which
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seemed otherwise annoyed and disturbed by the urban
noise. Residents generally restrain from taking mea-
sures, besides when it comes to protecting their own
homes. In the questionnaire the question “Have you
taken measures to soundproof your home?” was ad-
dressed only to the residents of Cluj-Napoca (category
D question). The answers were as follows: 43.1% said
“Yes”, 43.6% said “No”, and 13.3% said that it was not
necessary.

5. Conclusions

As shown in the public reports accompanying the
noise maps, there has been an overall improvement of
the situation regarding the exposure of Cluj-Napoca’s
population (Fig. 1) as a result of applying the Environ-
mental Noise Directive and equivalent Romanian legis-
lation: the percentage of the population exposed to the
road noise decreased to 15.8% in 2012 compared to
67.9% in 2007 for Lgen and to 16.9% in 2012 compared
to 61.8% in 2007 for Lyight, respectively. However, in
the high noise area, the percentage of the exposed pop-
ulation increased in 2012 compared to 2007. Also, it
should be mentioned here that, as the author has noted
in a previous paper (POPESCU et al., 2017a), the noise
maps related to the 2007 and 2012 situations have non-
unitary approaches. To ensure continuity and access to
the community when presenting the results, the noise
maps reports should also show the evolving situation,
referring to the previously made urban noise maps and
taking into account, where necessary, the change of the
methodology.

The measures taken by the Cluj-Napoca local gov-
ernment to improve community noise exposure espe-
cially due to road traffic, among which are: removing
heavy traffic from the city on bypass routes; limit-
ing the speed of traffic on certain streets; traffic flowing
through traffic lights and special lines for urban pas-
senger transport; the purchase of new and silent buses,
etc., have been effective. New legislative initiatives that
aim to regulate the noise in the residential areas are in
the process of being added. However, the noise mea-
surements carried out in 2017 (POPESCU et al., 2017a)
show that there are areas in the city where the noise
level remains high, especially at certain times of the
day.

Despite the efforts made by the local government,
the results of the cross-sectional survey carried out in
2019 indicate — as well as the previous studies — that
the information on the city noise map and the action
plans is not sufficiently disseminated, so only 16.6%
of the respondents know about the noise maps and
only 19.3% consider that the municipality has taken
measures to reduce the urban noise exposure of the
inhabitants.

On the other hand, the presented surveys show that
the population perceives the noise in the city as louder

and more annoying (Fig. 5). It is a general opinion,
already established and it will be very hard to change.
It can be explained by the associations people use to
make in the daily routine, such as: the city is crowded,
the traffic is intense, so the noise level should be high.
It is definitely linked to the more agitated and alert
context of today’s life, much more intense than it was
ten or twenty years ago, and that has made us more
sensitive to the stimuli of the surrounding world. For
the actions that will be taken in the future regarding
the urban noise and the protection of the inhabitants,
it will be necessary to take this general view into ac-
count, and the goal must be to introduce changes to-
wards a more positive perception.

The way people perceive and react to environmen-
tal noise does not only depend on the physical char-
acteristics of sound but also on a series of so called
psychological modifiers that affect the individual sen-
sitivity to noise. This should be considered when evalu-
ating noise exposure and developing noise control pro-
cedures. Noise is one of the environmental issues that
makes people react and make changes, once they be-
come aware of annoyance (Berglund, Lindvall, 1995).
For this reason, the issue of urban noise needs to be
seen and treated in the context of long term sociologi-
cal analysis and processes.
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