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ABSTRACT 
 
As a partial result of a research project, this paper analyzes the answers obtained from the 
noise surveys carried out by Internet to the neighbourhood in a small city in Spain. Specific 
surveys were designed following the International Standard IS0-15666. 
 
A total of 134 valid surveys had been obtained, taking out social conclusions to reduce the 
noise and improve the life quality of neighbours in the studied area. Several conclusions are 
extracted from the study, as social conscience, noise subjective evaluation, noise effects on 
people and proposals to reduce noise in the area. Also a brief comparison between traditional 
distribution with Internet distribution results has been made. 
 

1. INTRODUCTION 
 
As a complement of noise mapping, subjective noise survey is a very useful tool to achieve 
population opinion and their responses to noise. It is completely necessary to know population 
opinion to carry out local and specific noise action plans, as defined by European Directive 
2002/49/EC [1]: “�should be drawn up by the competent Authorities in consultation with the 
public”. Therefore we try to evaluate the studied zone in a subjective way to complement the 
objective results achieved by measurements and simulation techniques. 
  

                                                 
a
 Email address. mausejo@i2a2.upm.es 
b
 Email address. manuel.recuero@upm.es 
c
 Email address. cmorillo@topografia.upm.es  



2. WHY WEB-BASED SURVEYS? 
 
Internet allows access to a larger number of samples of individuals than traditional methods. 
Due to anonymity that Internet offers, the questions can be answered in a more comfortable 
way than traditional surveys. Many samples can be carried out in a very brief period of time. 
Answers can be validated in real time when typing in adding warning filters when an 
erroneous data has been entered [2]. 
 
Nevertheless, the Internet surveys usually have an implicit bias, such: having access to 
computers networks, having skills to fill up Internet surveys, and feeling comfortable with the 
accomplishment of Internet surveys. Due to these and other reasons, there are certain under-
represented groups, like: “women, people of limited financial resources, members of some 
racial and ethnic minorities, people at low education levels and older age groups” [3].  
 
In addition, there are other reasons for which an Internet survey can throw little trustworthy 
results, like multiple responses from the same respondent; nevertheless this problem has 
been solved limiting to one IP address by survey. Thus different users could not fill in a survey 
with the same computer.  
 

3. DESIGN OF THE SPECIFIC NOISE QUESTIONNAIRE 
 
The design of the noise surveys used in this study has been improved since 90`s by several 
members of I2A2 (Instrumentation and Applied Research Group) including sociologists, 
statisticians and acousticians. This questionnaire has been modified according to international 
recommendations [4] and benefited from the feedback of other studies [5, 6]. 
 
Currently this questionnaire is formed by 40 questions, including closed-questions, opened-
questions and multi-answer questions. In order to compare the results obtained via paper and 
pencil administration (PNP) with those obtained via the Internet (IA) [7], we maintained the 
questionnaire used via PNP [8], and we followed several recommendations on web-based 
surveys design [9, 10]. 

4. SURVEY EXECUTION 
 
This study was carried out in Pozuelo de Alarcón, a small city of 80,000 inhabitants in Spain. 
The Internet survey was advertised on the official website of Pozuelo de Alarcón city Council 
(Fig.1). Apart from the website, it was also advertised in the monthly local magazine in order 
to encourage population to fill it. 
 
More than 350 people accessed to the Internet questionnaire but only 134 of them filled it in 
correctly. To study the rejection percentage, several considerations should be taken into 
account [11]: 

- Access or use of the Internet. 
- Willingness to participate in Internet surveys. 
- Response to the Internet survey. 



Although it was a pilot experiment on a small city, the results obtained can be considered as a 
valid first approach for further studies. 
 

 
Figure 1: Official website advertising the noise survey. 

 
A. Validation 

 
In order to check the validity of the survey carried out, we compared the population pyramid 
obtained with that gathered by the National Statistics Institute (INE) (Fig.2). It is observed that 
the group between 35 and 39 years remarkably defers from the data provided by the INE, as 
shown in other studies [3]. 
 

 
Figure 2: The population pyramid obtained compared to INE pyramid. 



 

B. Methodology 

The present study consists in comparing questionnaires results with noise measurements 
made in more than 200 locations. 
 
The whole process to carry out this comparison is described below and summarized on Fig.3: 

- Designing Web-based questionnaire. 
- Testing the access to the questionnaire and data recording. 
- Publishing the questionnaires on the City Council Website. 
- Collecting respondents’ data. 
- Creating a database. 
- Exporting respondents’ data to database. 
- Locating respondents on a GIS system. 
- Locating noise measurements on a GIS system. 
- Assigning noise levels to questionnaires data. 
- Exporting all data from GIS system to database. 
- Process data. 
- Obtaining graphics and conclusions. 

   

1-Internet questionnaire 2-Data exportation (Database) 3-Data location (GIS) 

 
 

 

4-Assigning levels (GIS) 5-Data process (Database) 6-Graphic of results 

 
Figure 3: Research outline. 



5. INTERNET (IA) AND PENCIL-AND-PAPER (PNP) COMPARISON 
 
 
Although there are several methodological limitations to make equivalent comparisons 
between IA and PNP methods, several studies demonstrated a good agreement between both 
methods [7].  
 

A. Noise annoyance 

Therefore we compared noise annoyance results achieved by 228 questionnaires via PNP 
with 134 questionnaires via IA (Fig.4). 
 

  
PNP results IA results 

Figure 4: PNP vs. IA noise annoyance results. 
 
Results are very similar, showing small differences caused by IA biasing. 

 
 
B. Economical valuation of noise 

Answering the question via IA: “If you had a house freely offered for livingE” the most chosen 
answer was: “125000€ house, very silent (40 dB by day and night)” with 54% of answers; 
compared to the result via PNP: “250000€ house, moderately noisy (60 dB by day and night)” 
with 42% of answers.  

 
Most of the population (74%) surveyed via IA would pay an extra amount of the total price of a 
house placed in a very quiet zone. The average amount is 12.5% of the house price. These 
data are higher than those from other Spanish studies [12] but very similar to those achieved 
via PNP (69% of population and 11% of the house price). 
 
Most of the surveyed inhabitants via IA (90%) think that the City Council must use city budget 
to decrease noise and the option most frequently chosen was 5€ per citizen per year. Results 
achieved via PNP are practically identical (89%). 
 
  



Concerning the question “Are you willing to pay to decrease noise levels in your living area?” 
70% of the respondents via IA are determined to pay for it and 66% of the respondents via 
PNP. The mean value to decrease noise levels willing to pay per dwelling and per year is 
approximately 17.0€ via IA and 17.6€ via PNP, which is a different amount than that of other 
Spanish localities [12, 13] and international studies [14]. 
  
Average L DEN suffered by population willing to pay an amount of money (closed-option in the 
questionnaire) in order to reduce high noise levels is shown on the figure below (Fig. 5). 
 
 

 

 

 
Figure 5: Average L DEN vs. amount of money to decrease noise levels. 
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6. CONCLUSIONS 
 
The main conclusions of this paper can be abstracted as follows: 
 

- Main subjective annoyance perceived matches up with highest noise levels measured. 
- This Internet diffusion technique speed up data processing, handing over and 

collection of the questionnaires compared to traditional techniques. 
- This Internet diffusion technique needs a great advertisement campaign in order to 

obtain the necessary number of questionnaires to be statistically representative. 
- It can be observed a Systematic Bias on population pyramid, due to the few use of 

new technologies by some population groups. 
- Although the number of questionnaires received correctly is lower than those received 

by traditional methods, noise annoyance and economical results match up statistically, 
even without considering the systematic bias on population pyramid.  

- This kind of surveys provides very useful data to develop noise management actions 
and local action plans [15]. 

- If a noise survey were made in any noise mapped location, a willingness to pay to 
reduce high noise levels could be used to establish the external costs of noise and 
costs of noise reduction [14] more accurately. 

In conclusion, we consider that the Internet is a perfectly valid tool to gather opinions and 
valuations of noise, its effects, and costs. Nevertheless, it is necessary to complement Internet 
surveys with PNP methods to obtain representative samples of the distinct groups of 
population in big agglomerations [3]. The most effective technique, combining the advantages 
of the traditional methods with Internet surveys, consists in selecting a well representative 
previous sample and carrying the Internet survey out with the sample previously selected [16]. 
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