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a b s t r a c t

We simultaneously analyze the effects of alternative noise sources to isolate their relative
harms. This research adds to the literature, which has only analyzed one noise source or
has aggregated the noise levels of different sources. Flight noise had the most negative
effect on housing prices, and road and train noises had similar but smaller effects.

� 2017 Elsevier Ltd. All rights reserved.

1. Introduction

The effects of noise on housing prices have been analyzed since long (for an overview, see Brambor et al. (2006) and
Nelson (2008)). However, to our knowledge, all publications on this topic concentrate on one noise source, such as road,
train, or air traffic noises. No study has simultaneously analyzed the effects of different noise sources. In addition, studies
that include several noise sources either aggregate the noise levels (Baranzini and Ramirez, 2005) or use dummy variables
for noise levels, but they do not differentiate the noise sources (Theebe, 2004). This study aimed to close this gap and isolate
the potentially differing effects of alternative noise sources on housing prices.

2. Data

The study analyzes all single-family home transactions in Berlin, the capital of Germany, as reported by the Kaufpreis-
sammlung (statistics of real estate transactions provided by the Committee of Valuation Experts) between 1990 and
2012. The statistics also included characteristics, such as floor space, surface area, age of the building, number of floors,
and (good and bad) condition (for a detailed description of the data, see Ahlfeldt and Maennig (2015)). The statistical data
set included approximately 27,000 transactions.

Noise data were taken from the Department for Urban Development and the Environment. These data included informa-
tion about the noise levels for every source of transportation noise based on 10 � 10-m grid cells. The noise levels were
quantified by using a long-term sound pressure index (Lden). Although Lden has the same scale as the log-decibel scale
(dB), Lden accepts that humans may perceive night noise to be more annoying than day noise. Lden adds 5 dB for the time
period between 6 pm and 10 pm and 10 dB for the time period between 10 pm and 6 am. Following WHO recommendations,
a Lden score over 55 is a serious annoyance (den Boer and Schroten, 2007). Therefore, we set noise values below 55 Lden as
zero and subtracted 55 from all other actual noise levels (Ahlfeldt and Maennig, 2015).
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The selection of variables of socioeconomic and locational characteristics refers to one of the most referred noise studies
by Sirmans et al. (2005), to Chang and Kim (2013), who analyzed an area similar to Berlin, to Swoboda et al. (2015), who
provided one of the most recent publications on noise effects, and to Ahlfeldt et al. (2016), who provided the most recent
hedonic model on real estate prices in Berlin.

The locational GIS control variables included the distances to the Central Business District (CBD), the nearest green space,
the nearest body of water, the nearest metro rail station, the nearest playground, the nearest main street, and the nearest
landmark. Sociodemographic characteristics included the population density, population share over 55 years old, cars per
capita, non-German individuals (for 15.937 blocks), and unemployment rate (for 338 traffic cells). These sociodemographic
characteristics were provided by the statistical office in Berlin. Data on income and income distribution were available for
the Bezirk (district) area; as a proxy, we used the percentage of the high-income population (>3200 €/month), which is the
most relevant income class in the real estate market. All data were provided by the Statistisches Landesamt Berlin (Statistical
Office Berlin). We used a set of dummy variables for the years (Hiller, 2015). Due to the historic particularity of Berlin, we
also added a dummy variable for properties located in the former East Berlin area.

3. Methods

The current study followed most studies that tested the noise effects (Sirmans et al., 2005) and used a semi-log hedonic
model, which allows a direct interpretation of the coefficients of the noise variables in terms of the Noise Depreciation Index
(NDI):

lnðpÞ ¼ ai � Yeari þ bj � NOISEj þ c � SpatLag þ dk � Xk þ hl � Yl

where p is the price, Yeari is the year dummies, NOISEj is the noise sources, Xk is the house’s characteristics, and Yl is the
socioeconomic and locational characteristics. Following Can and Megbolugbe (1997), a spatial lag variable (SpatLag) was
included which allows to control for potential effects of price changes of other real estates in the surrounding. Our SpatLag
includes properties at a range of up to 3000 m. It was generated using weighted matrixes ðWi;j;tÞ that account for the inverse
distance between the block centroids using the following equation:

Wi;j;t ¼
1
di ;jX

i

1
di ;j

� �

where di;j is the value of the Euclidian distance between two weighted centroids in meters. The block centroids were defined
by the observations within each block, so the distributional information within each block could be used. Using all observa-
tions would make a weighted matrix that is too large to compute. We avoid an endogeneity problem by considering only
transactions for the spatial lag parameter of an observation that occurred before the transaction. The actual SpatLag variable
was calculated by multiplying every weighting matrix by the logarithm of the mean prices of the blocks used for the matrix.
To test for robustness, the model was re-estimated without the SpatLag variable; in addition, a more general model was run
by using a Box-Cox-Transformation (Mok et al., 1995).

4. Results

As a point of reference, Models A, B, and C in Tab. 1 depict the estimates if only one noise source is analyzed at a time,
following the majority of the publications on this topic. Model A focused on road noise exclusively and found an NDI of 0.611,
which is in line with the results of Swoboda et al. (2015), whose study found an NDI range of 0.25–0.5 for road noise. Model B
analyzed air traffic noise exclusively and found an NDI of 1.27, which is in line with the results of Nelson (2008), whose meta
study reported an average of 0.92 for air traffic noise. Model C analyzed train noise exclusively and found an NDI of 0.648,
which is in line with Andersson et al. (2015), whose study found an NDI of 0.681 for train noise.

The coefficients for the control variables generally confirmed the findings in the referential studies on housing price
determinants. The current study found that the distance to the next green space in models A to C had an insignificant effect
on housing price, which may have been because the vast majority of single-family houses in Berlin are located in green areas.
The study found a significantly positive coefficient for the share of foreigners, which may be because internationals who can
afford to live in areas with single-family houses (SFH) may have different impacts on real estate prices than do internationals
who (are forced to) live in denser areas of Berlin. The SpatLag coefficient is significantly positive, confirming the usual finding
in real estate economics that increasing prices in the neighbourhood have a positive effect on properties.

Model D simultaneously analyzed all noise sources. The coefficients for all noise sources were (insignificantly) lower for
every noise source than they were for the estimates in Models A, B, and C. Air traffic noise had the greatest negative effect.
Upon comparing the AIC values, model D has the best fit compared to models A, B and C. The coefficients in model D can be
translated into a reduced willingness to pay of �3118.3 € (±402.7) per dB for flight noise, �1530.6 € (±130.4) per dB for road
noise, and �1494.2 € (±288.4) per dB for train noise.

W. Beimer, W. Maennig / Transportation Research Part D 54 (2017) 282–286 283



Download English Version:

https://daneshyari.com/en/article/5119234

Download Persian Version:

https://daneshyari.com/article/5119234

Daneshyari.com

https://daneshyari.com/en/article/5119234
https://daneshyari.com/article/5119234
https://daneshyari.com

