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Abstract. Q e aim of this article is to identify the impact of Warsaw Chopin Airport on 
dwelling prices in Warsaw.  Frederic Chopin Airport in Warsaw is the biggest airport 
and the main transfer node in Poland, which serviced 10.7 million passengers in 2013. 
Warsaw Chopin Airport is a city airport, which means that it is located within the 
borders of the city of Warsaw. Q e aim of this study is to identify and measure the 
in  ̂uence of Warsaw Chopin Airport on the prices of dwellings located within the 
borders of the limited use area. Q is research refers only to dwellings located in multi-
family buildings. Such choice was determined by two factors. Firstly, the majority 
of dwellings are located in multi-family residentials (dwelling blocks – up to 90% 
in big Polish cities). Secondly, houses are characterized by great di[ erentiation regard-
ing both quantitative and qualitative features, which requires the database to include 
the appropriate information about each property in order to build hedonic models. 
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INTRODUCTION

With the growth of market economy in Poland, some markets which played a marginal role in the pre-
transition economic system have grown in importance. Q e housing market is undoubtedly one of them.  
Q e role this segment of the real estate market plays in economy is determined by the fact that properties are 
not only perceived as consumer goods, but also as capital, which makes it possible to create added value for 
the owner as well as for local and national economy. 

Q e impact of airport noise on dwelling prices is one of the elements of the in  ̂uence of an airport on 
its surrounding area and belongs to external e[ ects which indirectly a[ ect the society rather than direct 
users. Q is in  ̂uence is usually re  ̂ected in the change of property prices caused by airport activities. Q ese 
e[ ects very often are negative (the decrease of house prices).  

Q e negative external e[ ects are the result of the activity of airlines using an airport’s infrastructure 
rather than the operations of the airport itself. Airplanes emit noise and pollution, which reduces the com-
fort of living around the airport. Moreover, there are numerous constraints concerning the use of properties 
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located near the airport. Q ose factors result in lower interest in such properties, reduce their value and, 
consequently, contribute to the drop in house prices.  

Changes in real estate prices are determined by general and individual factors. Q e general factors in  ̂u-
encing the property value include, among other things, the increase of the population’s disposable income 
(Trojanek, 2010). Q e individual factors result from the characteristics of a given kind of land (e.g. property 
location). In this analysis, the individual factors that are the result of the location of a property within the 
area in  ̂uenced by airport operation were taken into consideration. 

RESEARCH METHODOLOGY AND THE SOURCES OF DATA

Q e most frequently used methods of noise cost estimation include: models based on revealed prefer-
ences and models based on stated preferences (Levesque 1994;  Myles 1997; Salve 2003; McMillen 2004; 
Baranzini, Ramirez 2005; Cohen, Coughlin 2008; Huderek-Glapska, Trojanek 2012) . Both approaches are 
based on the theory of consumer choice. Revealed preferences are consumers’ actual choices and they are 
analyzed with the use of historical data. Of all the models based on revealed preferences the hedonic price 
model is the most frequently used method for analyzing the in  ̂uence of airport operation on house prices.

Q e essence of the hedonic method lies in the assumption that the price of heterogeneous goods may be 
described with its attributes. In other words, this method may be used for estimating the value of particular 
attributes of a given product. In order to identify the in  ̂uence of individual features on the value of a spe-
ci" c good, econometric equations are constructed. Q e price of a given good is the response variable, whereas 
its quantitative and qualitative attributes are the explanatory variables. Q e equation may be recorded in the 
following way :

 

K

i i

i

P X u  (1)

where:
P  – price of a good

  – regression coe?  cient
X  – attribute of a good (value driver)
u – random error.

Q e key issue in hedonic methods is to choose the form of the regression function. Q e log-linear form 
of the regression function is most frequently used for studying changes in the prices in the real estate market 
in empirical research:
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(2)

Q ere are a few reasons for such a choice of function (Malpezzi 2008). Firstly, the log-linear model al-
lows the added value (for example, the value resulting from the higher standard) to change proportionally 
to changes of the size and other attributes of the dwelling (in case of the linear function, for example, the 
improvement of the standard will have the same in  ̂uence on the value of the dwelling with the  ̂oor area 
of 30 m2 and the one with the surface area of 100 m2, whereas in case of the log-linear function this in  ̂u-
ence will be diverse). Secondly, the estimated regression coe?  cients are easy to interpret. Q e coe?  cient of 
a given variable may be de" ned as a percentage change of the value of an dwelling caused by the unit change 
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of a value driver. Q irdly, the log-linear function often eases problems connected with heteroscedasticity or 
with the variability of a random component.

In order to estimate the impact of aircraft noise on dwelling prices the information on asking and 
transaction prices of dwellings in Warsaw in 2010 year was collected. Q e use of asking prices is determined 
by the fact that in Polish conditions, the access to information on features of sold dwellings is limited. Q e 
data included in notarial deeds are the most valuable source of information on real estate prices, but they 
have one drawback – they do not provide a full description of a property. In this study, using a specially 
designed computer program, property descriptions from the catalogue of o[ ers with the actual transactions 
were matched.

DWELLING PRICES IN DISTRICTS WITH THE LIMITED USE AREA IN 2010 

In order to establish the in  ̂uence of the limited use area on housing prices in Warsaw, the information 
on transaction prices was collected in the period between the 1st quarter of 2010 to the 4th quarter of 2010. 
As regards the transaction prices of dwellings in Warsaw, notarial deeds including data about transaction 
prices of premises in Warsaw served as the source of information.  Q e data covered over " ve thousand 
items. Q ey were used for a preliminary analysis of the relations between the limited use area and the hous-
ing market in Warsaw in 2010. Data included in notarial deeds concerning dwellings include information 
on the following cost factors:

 – the transaction date,
 – the price, 
 – the  ̂oor area of a dwelling,
 – the  ̂oor on which a dwelling is located,
 – the  ̂oor area of auxiliary premises.
Such a set of factors does not allow us to use complex methods of the analysis of the impact of factors 

on the property value – notarial deeds do not include information about strong price components, such as, 
for example, the standard of completion of a dwelling.  

Q e table 1 presents the number of transactions concerning the purchase of dwellings in the particular 
districts of Warsaw in 2010 by location in zones Z1, Z2 and LUA (limited use area) and outside these zones.  

Table 1

Q e number of transactions concerning the purchase of dwellings in the particular districts of Warsaw 
in 2010 by location in zones Z1, Z2 and LUA (limited use area) and outside these zones.
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Source: Own calculations.

Q e analysis of the table shows that none of the transactions took place in zone Z1, 20 were carried out 
in zone Z2, and over 900 in the LUA. 

In order to check whether the location of a dwelling for sale in the LUA or outside the LUA is related 
to the existence of di[ erences, the median price (zł/m2) was established in the particular districts in the LUA 
and outside the LUA in 2010. 

Table 2

Q e median price (PLN/m2) of properties located in the LUA and outside the LUA in 2010, 
including the district of Warsaw

Source: Own calculations.

Q ere are di[ erences in prices, but they are ambiguous. Q e price of a square meter for sale in Bemowo, 
Ochota and Włochy is higher in the LUA than the price for one square meter of a dwelling located outside 
the LUA. As far as dwellings in Mokotów, Ursynów and Wola, the price of a square meter is lower in the 
LUA than outside the LUA.   

However, we cannot draw any de" nite conclusions regarding the in  ̂uence of the LUA on dwelling 
prices in particular districts on the basis of price di[ erences. Q is is because the applied measure (the median 
price) does not take into consideration a number of cost factors determining the value, thus also the price 
of dwellings. 

In order to include the great many factors determining the price of a dwelling, we need to estimate the 
multi-factorial price function. Q e most popular method used with regard to real estate prices is the hedonic 
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method described earlier. Q erefore, in order to identify the in  ̂uence of the LUA on dwelling prices in 
Warsaw, we used the hedonic regression method.  

THE IDENTIFICATION OF THE INFLUENCE OF THE LUA ON DWELLING PRICES 
IN WARSAW WITH THE APPLICATION OF THE HEDONIC REGRESSION METHOD.

In order to identify the in  ̂uence of the LUA on dwelling prices, the hedonic method was used. In the 
analysis, transaction prices of residential units in Warsaw in 2010 were used.  As it was already indicated, 
data included in notarial deeds are the most valuable source of information on real estate prices, but they 
have one drawback – they do not provide a full description of a property. In this study, using a specially 
designed computer program, property descriptions from the catalogue of o[ ers with the actual transactions 
were matched. It was managed to match attributes to the dwelling units being the subject of a transaction 
in over 2,900 cases.   

Q e choice of qualitative and quantitative data was limited by the availability of information in the 
database. Table 3 presents variables used in the study. 

Table 3

Qualitative and quantitative variables applied in the model 

M1
M2

R1
R2
R3

Q en, using GRETL software, we estimated the parameters of functions in which the price of a dwell-
ing was the response variable, while the explanatory variables included the location, construction material, 
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standard, type of ownership, time of construction,  ̂oor space, number of rooms and the location in the 
LUA. Table 4 presents the results of the regression function for the equation.

Table 4

Q e estimates of price function parameters, used observations 1-130324, dependent variable: price log.

Source: Own calculations.

 On the basis of the obtained results it may be concluded that the explanatory variables used in the 
equation explain the  ̂uctuations of dwelling prices in Warsaw in 2010 in 88%. Moreover, all the variables 
applied in the model turned out to be statistically relevant.

From the analytical point of view, the statistical relevance of ST1 variable is extremely important. Q e 
application of the log-linear model helps us to identify the percentage di[ erence in the price of the same 
dwelling located within the LUA and outside this zone. In our case, the value of the coe?  cient with ST1 
variable is -0.04, which indicates that a dwelling located in the LUA was about 4% cheaper than the same 
dwelling located beyond this area in Warsaw in 2010. 

Q us, it may be concluded that the location of a dwelling within the LUA reduces its value by 4% on average. 
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CONCLUSION

Q e aim of this article was to identify the impact of aircraft noise created by Warsaw Chopin Airport on 
dwelling prices in Warsaw. Hedonic regression method was used to estimate the impact of aircraft noise on 
dwelling prices. Q e application of the log-linear model let to identify the percentage di[ erence in the price 
of the same dwelling located within the LUA and outside this zone. In case of this research, the value of the 
coe?  cient with ST1 variable is -0.04, which indicates that an dwelling located in the LUA was about 4% 
cheaper than the same dwelling located beyond this area in Warsaw in 2010 year. Earlier studies (Huderek-
Glapska, Trojanek 2012) indicated that the impact of aircraft noise on dwelling prices in Warsaw was lower 
(about 1%), however it must be stated that the previous research was conducted on asking prices (supply 
side).
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