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Abstract 
Public mass transportation is becoming more important in modern cities especially when solving traffic problems 

in the city. It offers an option to move from city districts that are insufficiently accessible by car. Mass 

transportation therefore becomes a factor which is viewed positively by residents and developers as well, who try 

to sell apartments near public transport stops or to sell apartments located close to city center. The aim of our 

article is to study these effects of public transportation and how they influence apartment prices in Bratislava via 

hedonic regression method. Our research is based on information from 1334 internet offers of apartments for sale 

in year 2016, which includes information about basic characteristics of individual apartments and the building in 

which the apartment is located. We also added selected characteristics of the apartment´s neighbourhood and 

accessibility to the city center via average travel time by public transportation. Our results showed that locations 

with worse accessibility have significantly lower prices of apartments. We also found out that the influence of 

distance from apartment to the public transportation stop is not statistically significant. The results of our research 

might be used when analyzing public transportation investment impact on apartment prices and attractiveness of 

localities. 
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1 Introduction 
In particular in large cities the traffic accessibility is an important factor in the location decision 

of households. As the cost of transport increases with increasing distance from the city center 

households are willing to pay a higher price for a property near the city center. The central 

business district is the part of the city where a large part of the transactions take place - 

especially in terms of work, purchase and leisure. In this article, we examine the relationship 

between transport accessibility of the city center and the real estate prices.  

 

Differences in real estate prices within the city result from differences in the quality of the 

housing stock, civic amenities, natural environment, and social structure of the population. At 

the same time, an efficient public transport system in the city improves accessibility of the city 

center, i.e. availability of jobs and leisure opportunities in the city. We assume that the system 

of public transport arrangement, i.e. route tracing, frequency of connections, distribution of 

stops and traffic speed influence the decision-making of households when buying an apartment. 

The purpose of this article is to investigate the impact of the public transport accessibility of 

the city center on the final price of the property in the city of Bratislava. 
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2 Hedonic model of transport accessibility 
The relationship between the price (or rent) of real estate and distance from the city center is 

referred to in the literature as negative land rent gradient. It builds on Burgess (1925) definition 

of the so-called central business district (CBD) where a large part of the transactions are taking 

place. Alonso (1964) later described the bid rent curve, the relationship between rent and 

distance from the CBD. These models emphasize trade-off between travel costs and housing 

costs. Several studies empirically confirmed the existence of a negative distance gradient from 

the center of the city (e.g. Sodberg, Janssen, 2001; Herath, Maier, 2013). Empirical studies 

derive the distance gradient using the distance to the city center. However individuals do not 

travel in straight lines and there are different type of the costs related with the transportation. 

Transportation costs (T) include the monetary and opportunity costs resulting from the time lost 

during the transportation: 

 

𝑇 = 𝑚 + 𝑇𝑎. 𝑑𝑎 + 𝑇𝑣. 𝑑𝑣         (1) 
 

where m are monetary cost of transport (operating costs, parking, …), 𝑇𝑎 are opportunity costs 

of travelling time to the stop, 𝑑𝑎is the marginal (dis)utility of the travelling time to the stop, 𝑇𝑣 

are opportunity costs of the time spent in transport, and 𝑑𝑣 is the marginal (dis)utility of the 

transport time. The further away the household is located from the city center, the higher are 

the cost of transport. Unlike the distance to the city center, time costs are more accurate because 

the availability of the public transport system varies across the city. The main determinants of 

the transportation accessibility include transit time, frequency of connections or the location of 

public transport stops. The relationship between the real estate price and the transportation costs 

to the city center can be incorporated into the general hedonic model of real estate prices. 

Hedonic models originate from the concept of implicit prices (Rosen, 1974), which express the 

final price of a commodity as the sum of the partial prices of its individual characteristics. Since 

real estate is a very heterogeneous good, hedonic models are very often used to analyze factors 

affecting its prices. The general hedonistic model can be written as follows: 

 

P = F (P, H, N, T)          (2) 

 

Where P are the attributes of the apartment, H are the attributes of the apartment house, N are 

the characteristics of the district in which the house is located and T is the transport accessibility 

from the property to the city center. The attributes of the apartment most often represent 

characteristics such as size, apartment equipment and its orientation. The most common 

characteristics of an apartment house are its age, size and technical condition. The site's 

characteristics are a group of social, environmental and physical characteristics of the 

neighbourhood and facilities. Our article focuses on analyzing the availability of the city center 

by public transport (T). 

 

A number of studies in recent years have highlighted that hedonic models should be constructed 

as spatial models (FARBER, YEATES, 2006; HERATH, MAIER, 2013; REHÁK, 2016). The 

price of real estate for individual observations is not independent. We observe that prices of 

neighbouring apartments are somewhat similar. Their similarity is either the result of local 

specific factors that are not included in the model or are the result of coordination of prices of 

neighboring apartments. The first argument leads to the use of spatial error models and the 

second to spatial lag models (ANSELIN, REY, 1991). In our article we compile a spatial 

hedonic model of real estate prices in Bratislava, where we will analyze the impact of public 

transport on the final price. 
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3 Data and modeling approach 
The data collection was carried out by observing and recording offers for sale of flats on the 

reality.sme.sk web site. Of course the offer prices do not represent transaction price, however 

this price is an approximation of the market price. For our research this price is appropriate as 

we assume that the difference between offered price and actual price does not systematically 

differ in space. Manual data entry took place from June to October 2016. In June 2016, 2,507 

flats for sale were present on the internet portal reality.sme.sk in Bratislava. Each offer has been 

manually inspected and recorded. Deleted offers (1173 in total) were mainly multiple offers of 

the same flats, ads with missing photos to verify the accuracy of the information in the 

advertisement, and missing key information, notably the absence of the street, the floor on 

which the flat is located and the condition of the apartment. After clearing the data, there were 

1 334 observations in 14 city districts in Bratislava. The data on public transportation times and 

the location of bus stops come from the IMHD.SK web portal. 

 

In our model we model analyze the dependent variable, which is the logarithm of the apartment 

price and 39 independent variables. Independent variables are divided into 4 groups. The first 

group are variables representing the apartment's characteristics: the size of the apartment, the 

number of rooms, and dummy variables whether the apartment is mezonet, furnished, luxury, 

the level of reconstruction, and the location of the apartment in the house. The second group 

are variables characterizing the apartment house: dummy if the house is newly built, has the 

panel construction, has elevator and if it has more than 6 floors. The third group was dummy 

variables for individual urban areas. Urban areas vary by a number of local factors such as 

public greenery, civic amenities, architecture, and social structure of the population. As the 

purpose of this article is not to investigate the role of different local amenities, we just control 

for these by including dummy variables for 17 urban areas. The reference category was the Star 

Mesto district. Finally, we include two variables that characterise the accessibility of the 

apartment by public transport. It was measured as the average time of transport between the 

nearest selected public transport stop and the closest city center stop. For all apartments in the 

city center we set the time to zero. The time to the nearest stop was a walking time between the 

apartment and the nearest public transport stop. Descriptive statistics of each variable are listed 

in the following table. 
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Table 1 Descriptive statistics 
Variable Describtion Minimum Maximum Average Std. deviation 

Price € Total price of apartment 21000 734850 168160,7

4 

101971,310 

Size  Size in m2 15 329 78,75 41,372 

Rooms Rooms in apartment (1 = 15 %, 2 = 26 

%, 3 = 41 %, 4 = 15 %, 5 = 2,5 %, 6 = 

0,5 %) 

1 6 2,66 1,020 

Condition Condition of apartment (Original = 13 

%; Semi reconstructed = 21 %; Fully 

reconstructed = 66 %) 

0 3 2,53 0,711 

New building yes (1) = 31 %, no (0) = 69 % 0 1 0,31 0,462 

Level Apartment´s location in the house 

(floor) 

0 32 4,26 3,998 

House floors Number of floors in the house 1 35 7,58 4,661 

Panel  Panel house,yes (1) = 43 %, no (0) = 56 

% 

0 1 0,43 0,495 

Elevator yes (1) = 77 %, no (0) = 23 % 0 1 0,77 0,418 

Mezonet Unique 2 floor layout, yes (1) = 6 %, no 

(0) = 94 % 

0 1 0,06 0,236 

Furnished yes (1) = 19 %, no (0) = 80 % 0 1 0,19 0,393 

Luxury Gentrified project, parking, yes (1) = 

18 %, no (0) = 82 % 

0 1 0,18 0,385 

Devín City district, yes (1), no (0) 0 1 0,00 0,039 

DNV City district, yes (1), no (0) 0 1 0,02 0,136 

Lamač City district, yes (1), no (0) 0 1 0,01 0,098 

Záhorská B. City district, yes (1), no (0) 0 1 0,00 0,055 

Vajnory City district, yes (1), no (0) 0 1 0,00 0,067 

P. Biskupice City district, yes (1), no (0) 0 1 0,04 0,201 

Karlova Ves City district, yes (1), no (0) 0 1 0,07 0,248 

Dúbravka City district, yes (1), no (0) 0 1 0,08 0,269 

Vrakuňa City district, yes (1), no (0) 0 1 0,05 0,225 

Rača City district, yes (1), no (0) 0 1 0,06 0,230 

Nové Mesto City district, yes (1), no (0) 0 1 0,15 0,353 

Petržalka City district, yes (1), no (0) 0 1 0,18 0,381 

Ružinov City district, yes (1), no (0) 0 1 0,15 0,358 

Staré Mesto City district, yes (1), no (0) 0 1 0,19 0,395 

Pentagon Concentration of marginalized 

sociaties yes (1), no (0) 

0 1 0,01 0,102 

Slovnaft Industrial area yes (1), no (0) 0 1 0,01 0,077 

Travel time to 

city centre 

In minutes 0 63 14,71 9,844 

Travel time to 

nearest stop 

Walking in minutes 0 17 2,17 1,201 

Source: Data from reality.sme.sk and imhd.sk. 

 

3.1 Public transport and transport accessibility of the Bratislava center 

The public transport system in Bratislava is provided by trams, trolleybuses and buses. Public 

transport covers approximately 700 kilometers and the number of passengers per year is about 

250 million (2015). The bulk of traffic (64 percent) is provided by buses, 23 percent by trams 

and 13 percent by trolleybuses. The transport network in 2015 consisted of 126 lines and 595 

stops. 

 

After consulting the transport expert we defined the city center as an area in the city, represented 

by the stops Hlavná stanica, Nám. Franza Liszta, Karpatská, Šancová, Račianske mýto, 

Trnavské mýto, Legionárska, Karadžičova, Šoltésovej, Mlynské nivy, Autobusová stanica, 

Twin City, Malá scéna, Nové SND, Šafárikovo nám., Nám. Ľ. Štúra, Most SNP, Zochova, 

Hodžovo nám., a SAV. Traffic availability may vary over the course of the day due to the 

different frequency of connections and their continuity. To calculate traffic availability, we 

chose the average traffic time between the selected stop and the closest city center stop between 

4 pm and 5 pm, which represents the peak hourly traffic. We have determined the average time 
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of traffic in the city center to be zero. Average transport time from all stops to the city center 

was 23 minutes (median 20 minutes), a standard deviation of 17 minutes. The maximum time 

to the center was 121 minutes. In the following map we present the transport accessibility of 

the city center from individual urban areas. 

 
Map 1 Travel time to the city center by public transportation in Bratislava (2016) 

 
Source: Own elaboration. 

 

Each building in the map is assigned a time of transport from the nearest stop to the nearest stop 

in the city center. The map shows the transport time gradient. We can see that the peripheral 

parts of the city - Devínska Nová Ves, Záhorská Bystrica, Vajnory, Podunajské Biskupice and 

Čunovo have longest travel by public transport. It is the result of their distance from the center 

as well as their worse traffic connections. At the same time, we calculated the distances of each 
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building to the nearest public transport stop. In this case, the distance was calculated as the air 

distance. To calculate the walking time we used average walking speed of 5 km. The average 

walking time to the nearest stop was 2.9 minutes (median 2.4 minutes) and the standard 

deviation was 2.5 minutes. The minimum distance was 0 minutes and maximum 60 minutes. 

 

For a better comparison, we aggregated the average time availability data to the city center for 

each city section. From the graph see that the longest average travel time to the city center have 

the peripheral districts where the transport time is between 30 to 40 minutes. The average travel 

time from the districts close to the city center is approximately 10 to 20 minutes. The average 

time to the nearest stop was 2.9 minutes, but in the case of peripheral urban areas with family 

houses and low population density, the average distance is 4.5 min in Jarovce and 5.3 minutes 

in Záhorská Bystrica. In the Staré Mesto district, the average distance is 1.9 minutes and is also 

low in Karlová Ves (2.2 minutes) and in Lamač (2.4 minutes). 

 
Graf 1 Public transportation in the city districts

 
Source: Own elaboration based on data from  

 

Map 2 represents the distribution of property prices (euro per square meter) in the city. We can 

see that apartment prices in the city center (Staré Mesto) are considerably higher and apartments 

on the outskirts are significantly cheaper. The lowest prices of apartments are according to the 

map in Vrakuňa district. 
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Map 2 Apartment prices in Bratislava (2016) 

 
Source: Own elaboration based on data from reality.sme.sk 

 

Since housing prices may vary due to the different characteristics of apartments we have 

introduced a hedonic regression model. In accordance with the procedure recommended by 

FLORAX et al. (2003), we construed our hedonic model as a spatial error model. The resulting 

generic model has the following form: 

 
𝐿𝑛𝑃𝑖 = 𝛼 + 𝛽1

𝑎, . . . , 𝛽𝑛
𝑎𝐴𝑝𝑎𝑟𝑡𝑚𝑒𝑛𝑡𝑖 + 𝛽1

ℎ, … , 𝛽𝑚
ℎ𝐻𝑜𝑢𝑠𝑒𝑖 + 𝛽1

𝑙 , … , 𝛽𝑜
𝑙𝐿𝑜𝑐𝑎𝑙𝑖

+ 𝛽1
𝑡, … , 𝛽𝑟

𝑡𝑇𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡𝑖 + 𝜆𝑊휀𝑖 
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In which 𝛽1
𝑎, . . . , 𝛽𝑛

𝑎𝐴𝑝𝑎𝑟𝑡𝑚𝑒𝑛𝑡𝑖is the vector of the characteristics of the 

apartment,𝛽1
ℎ, … , 𝛽𝑚

ℎ𝐻𝑜𝑢𝑠𝑒𝑖is the vector of the characteristic of the apartment house, 

𝛽1
𝑙 , … , 𝛽𝑜

𝑙𝐿𝑜𝑐𝑎𝑙𝑖is a vector of dummy variables for individual urban areas 𝛽1
𝑡, … , 𝛽𝑟

𝑡𝑇𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡𝑖 
is a vector of travel time variables. The variable λ is the autoregressive parameter, W is the 

matrix of the 5 closest neighbors, and 휀𝑖is the OLS regression residual. 

 

4 Results 

The results of the spatial error model are shown in Table 1. The model was tested for 

multicollinearity and none of the variables had a Variance Inflation Factor (VIF) greater than 5 

and the Multicollinearity Condition Number of the model had a value of 15, indicating that the 

correlation of the variables did not significantly affect the model's results. The model explains 

approximately 88 per cent of variation of the dependent variable values (Pseudo R-squared 

87.99). 

 

The characteristics of the apartment were statistically significant and the expected sign. Larger 

and better equipped apartments with located higher than on the ground floor are more 

expensive. The maissonette arrangement of the apartment, on the other hand, reduces the price 

by 3.4 percent. Newly built apartment buildings and houses equipped with an elevator are more 

expensive. Houses with more than six floors and houses with panel construction are cheaper. 

The effect of these characteristics was between 1 and 5 percent. The apartments in the Staré 

Mesto district are the most expensive. The apartments in all other parts of the city were 3 to 17 

percent cheaper. Only price of apartments in the Devín district were not statistically different 

from the prices in Staré Mesto. The spatial variable (lambda) was positive and statistically 

significant. It means that the spatial concentration of unobserved local factors positively 

influenced the cost of apartments. 

 

Longer time to the nearest stop increases apartment's price, but in our model this indicator was 

not statistically significant. On the one hand, this may be the effect of a generally good spatial 

arrangement of public transport stops. The second argument may be that households appreciate 

the proximity of a public transport stop, but apartments near stops are also exposed to higher 

traffic noise and these two effects are mutually interrupted. Our second variable was the time 

spent in transportation. Extending transport time to the center by 10 minutes reduces the 

apartment price by 2 percent. The cost of the apartment, from which the transportation to the 

center is the longest (63 minutes), is cheaper by about 15 percent compared to the downtown 

apartment. Lower prices of more distant apartments confirm the existence of a negative price 

gradient from the center of Bratislava. The total magnitude of this effect is relatively small 

compared to the other variables included in the model. 

 
Table 2 Regression results 

Variable Coefficient Std.Error z-Statistic Probability 

CONSTANT 4.8827575 0.0129916 375.8383688 0.0000000 

Size 0.0024931 0.0000874 28.5134875 0.0000000 

1 room REF REF REF REF 

2 rooms 0.0892665 0.0062968 14.1765018 0.0000000 

3 rooms 0.1407355 0.0067028 20.9966062 0.0000000 

4 rooms 0.1599566 0.0091314 17.5171609 0.0000000 

5 rooms 0.1496958 0.0167780 8.9221500 0.0000000 

6 rooms 0.1861692 0.0318799 5.8396984 0.0000000 

Mezonet -0.0342127 0.0090066 -3.7986305 0.0001455 

Furnished 0.0186552 0.0049084 3.8006565 0.0001443 

Luxury 0.0517825 0.0064944 7.9734677 0.0000000 
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Variable Coefficient Std.Error z-Statistic Probability 

No reconstruction REF REF REF REF 

Partial reconstruction 0.0211163 0.0065359 3.2308028 0.0012344 

Fully reconstructed 0.0361482 0.0059605 6.0645957 0.0000000 

Ground floor REF REF REF REF 

1/3 of house 0.0390047 0.0081556 4.7825628 0.0000017 

2/3 of house 0.0372215 0.0083210 4.4731872 0.0000077 

3/3 of house 0.0450317 0.0078989 5.7010153 0.0000000 

Newly build 0.0514884 0.0060702 8.4821449 0.0000000 

Panel construction -0.0257558 0.0066635 -3.8652015 0.0001110 

Elevator 0.0244696 0.0055980 4.3711461 0.0000124 

Big house -0.0139264 0.0055082 -2.5283072 0.0114614 

Stare Mesto REF REF REF REF 

Devinska Nova Ves -0.1041775 0.0230696 -4.5157879 0.0000063 

Devin -0.0399788 0.0515712 -0.7752150 0.4382126 

Dubravka -0.0971872 0.0154304 -6.2984436 0.0000000 

Karlova Ves -0.0898550 0.0140153 -6.4112270 0.0000000 

Lamac -0.0925409 0.0277476 -3.3350998 0.0008527 

Nove Mesto -0.0756286 0.0091941 -8.2257474 0.0000000 

Podunajske Biskupice -0.1572369 0.0168032 -9.3575847 0.0000000 

Petrzalka -0.1090391 0.0110963 -9.8266307 0.0000000 

Raca -0.1073955 0.0145953 -7.3582175 0.0000000 

Ruzinov -0.0667081 0.0099021 -6.7367524 0.0000000 

Vajnory -0.1708056 0.0415546 -4.1103874 0.0000395 

Vrakuna -0.1510923 0.0170072 -8.8839944 0.0000000 

Zahorska Bystrica -0.1376088 0.0429173 -3.2063754 0.0013442 

Pentagon -0.3748406 0.0287514 -13.0373020 0.0000000 

Slovnaft -0.1682019 0.0351763 -4.7816756 0.0000017 

Time to nearest stop 0.0001499 0.0018249 0.0821241 0.9345480 

Time to center -0.0023653 0.0004143 -5.7092764 0.0000000 

Lambda 0.3215622 0.0365529 8.7971624 0.0000000 

Pseudo R-squared 0.8799    

Number of Observations 1334    

 

5 Conclusion 

The aim of the article was to analyze the impact of transport accessibility on the price of real 

estate in Bratislava. Our analysis showed that apart from the traditional characteristics of the 

apartment and the apartment house the price of the apartment is also influenced by the transport 

accessibility to the city centre. We measured the time to the nearest stop and the time of 

transport to the city center. The time for the closest stop is not a significant factor of the 

apartment price, but we found that a longer transport time to the city center significantly 

decreases the price of the apartment. The apartments closer to the city center are more expensive 

as households have lower transport costs and time savings. Remote locations are less attractive 

for households and this has important political implications. The local government, by 

improving the transport accessibility of peripheral sites, introducing expression links, 

increasing the frequency and continuity of links, or building fast carrier transport systems into 

peripheral parts can increase their attractiveness for housing construction. At present, these 

locations may not be attractive to investors in housing because of the lower willingness of 

households to pay a higher price per apartment. 
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