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ABSTRACT
Objective: The objective of the article is to present a comprehensive approach to ana-
lysing Istanbul’s housing prices, using a hedonic price model with a large dataset and
a single variable for locational attributes.
Research Design & Methods: The analysis of consequent housing prices in istanbul’s
counties with hedonic price modelling and the extrapolation of results by comparing
the prices to the human development level of counties. We use multiple regression
and Ordinary Least Squares (OLS) methods to estimate two semi-log hedonic price
models for two time periods.
Findings: The relationship between socioeconomic development levels and housing
prices varies for counties under different urban transformation processes.
Implications & Recommendations: The results are useful for the housing price analysis
in Istanbul. The housing prices appear to follow the socioeconomic development level
of the county in which a house is located, thus showing variations between different
counties. The relationship between housing prices and urban transformation processes
should be approached with caution by policymakers, as the outcomes may disturb both
the sociological and economic balance in the long run.
Contribution & Value Added: The study contributes to the existing research on hous-
ing price analysis by interpreting locational attributes as a whole and housing research
at large by combining hedonic price modelling and case study methods.
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INTRODUCTION

The housing prices change dramatically within an urban area when there is an ongoing urban
transformation process such as urbanisation, urban regeneration, gentrification or subur-
banisation (Guerrieri, Hartley, & Hurst, 2013). These kinds of urban transformation simulta-
neously shape the entire area socioeconomically and demographically (Atkinson & Bridge,
2005; Steinmetz-Wood et al., 2017). Istanbul — one of the most densely populated cities in
the world — has recently witnessed a substantial acceleration in urban transformation. The
suburbanisation, urban development, and modernisation of its buildings has been intense
for over a decade, catalysed by many policy changes (The World Bank, 2015).

This article analyses consequent housing prices and their relationship with human de-
velopment levels in Istanbul’s counties. The analysis method is a combination of quantita-
tive and qualitative methods. The study estimates prices by hedonic price modelling and
extrapolates findings by juxtaposing the prices to the human development level of coun-
ties in the quantitative part. Then, we interpret extreme cases of price and human devel-
opment discrepancies on the basis of case studies of three types of counties and existing
research from various sociological fields.

The article is organised as follows: the first section scrutinises the discussed back-
ground of housing sector related to the article target, second section is methodology, fol-
lowed by a discussion of results, and the last section is conclusion.

LITERATURE REVIEW

One of the components of a house that influences its price the most is location (Bradbury
et al., 1977; Ottensmann, Payton, & Man, 2008). This is mainly due to some aspects of the
daily life being shaped by either the exact location or the neighbourhood to which the
house belongs (Li & Brown, 1980). Consequently, it is not uncommon for people to deter-
mine a certain set of target neighbourhoods when searching for a house to purchase. For
example, prospective buyers tend to highly rate the neighbourhoods that offer a short
commuting time to work (Lipscomb, 2006; Xiao, 2017). Likewise, houses are often priced
higher when there are high quality schools and various amenities in the proximity
(Dokmeci et al., 1996). It is evident that car ownership alters the preferability of locational
attributes of houses, thus the significance of price (Ciraci & Kundak, 2000; Frenkel, Bendit,
& Kaplan, 2013). Additionally, the locational attributes vary largely within the metropoli-
tan area, making their effect on price all the more inconsistent. Evidence from previous
research indicate that the relationship between housing prices and locational attributes is
worthy of further inquisitive effort (Gtuszak, 2018).

The discussion presented so far raises the question if and how large a correlation exists
between housing prices and the locational attributes in large cities. In this context, Istanbul
is a legitimate city to examine, with a large urbanised metropolitan area and high variability
in housing prices. The locational attributes of Istanbul’s 39 counties are aggregated into and
ranked by two indices, namely the “Life Quality Index” (Seker, 2015) and the “Human Devel-
opment Index” (Seker, Bakis, & Dizeci, 2018). A ranking among counties may as well be per-
formed by using housing prices. This article hypothesises that — when ranked — the housing
prices in Istanbul’s counties would show a significant correlation with their index rankings.
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Istanbul has seen constant a growth of population through migration for the last 50
years (Keskin, 2008). As with other metropolitan cities, the transformation of urban areas
is needed as much as their expansion. Istanbul shares the same urban transformation pol-
icy as Turkey, criticised for its poor planning (Gulersoy & Giiler, 2011; Karaman, 2009),
revenue-generation-oriented (Efe et al., 2015; Kisar Koramaz, Koramaz, & Ozer, 2018;
Ozdemir Sari, Ozdemir, & Uzun, 2019), and its inability — or, in some cases, disregard — to
preserve cultural values and social capital (Ozden, 2012).

The general urban transformation scheme in Turkey is a combination of urban re-
newal, suburbanisation, and urban redevelopment. In the case of Istanbul, it has three
major lanes: (1) the urban renewal of old houses susceptible to earthquakes in old neigh-
bourhoods; (2) the area-based regeneration of neighbourhoods labelled risky based on
the Law on Transformation of Areas under Disaster Risk enacted in 2012, regarded as
a veiled effort of slum clearance; and (3) suburbanisation through new housing projects
on public lands, executed by private companies (Turkmen, 2014; Yilmaz Bakir, 2019).

Because Istanbul is one of the oldest cities in the world, some of its most central neigh-
bourhoods are historically significant. Therefore, they are less likely to be targeted for
a mass renewal. The urban transformation projects undertaken in this kind of counties in
recent years are mostly renovations and individual renewal of old houses (Kisar Koramaz,
Koramaz, & Ozer, 2018). Like in any metropolitan area, social amenities are abundant and
human development level is higher in inner city Istanbul. Consequently, there is some
merit in investigating whether the housing prices in Istanbul’s central counties are high as
well. We expected that there would be little to no discrepancies between the ranking of
housing prices and indices in the case of counties with old settlements.

The neighbourhoods that once used to be outer districts of Istanbul — inhabited by
poorer demographic —have gradually become inner city (Giler, 2013; Ocakgl, 2000). These
areas have recently become the primary sites of urban transformation policies, mainly in
the form of gentrification. It is also the case that these areas have more access to ameni-
ties and services than the more remote counties (Yapici & lleri, 2019). Hence, it is very
likely that there is a potential revenue generation in gentrifying these areas by the con-
struction of modern housing projects. In most cases, homeowners in a block that consists
of risky buildings are collectively offered a deal by the contractor, which requires the con-
sent of all the involved homeowners. In exchange for their houses, the homeowners are
offered either an upfront payment or an apartment in a finished project that is to occupy
the land emptied by demolished houses (Yilmaz Bakir, 2019).

Lower income households living in the gentrified areas are pushed to outer city neigh-
bourhoods, as they are replaced by a new group of residents with potentially higher in-
come and higher education (NYU Furman Center, 2015). Consequently, one of the most
common outcomes of a gentrified area is an improvement in the quality of infrastructure,
be it social or physical (Michalos, 2014). This is related to the demographic change, since
new residents are likely to be professionals who opt to live in smaller households with
fewer children, if any. In the social context, this shift causes the average size of houses to
decrease. In the economic sense, this change of construction increases prices per area and
the total area of living. Therefore, gentrification eventually causes an increase in rents,
property values, and taxes within and around the gentrified area (Martin & Beck, 2018).
This discussion indicates that gentrification is not only related to demographic changes.
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However, it is expected to impact many more aspects of life quality in such neighbour-
hoods or even the whole city (Steinmetz-Wood et al., 2017).

Noteworthy, individuals across the board prefer to live in richer neighbourhoods
compared to poorer neighbourhoods, with the expectancy of better access to public
goods and services and the convenience of amenities (Michalos, 2014). However, the
above process proposes an interesting aspect of gentrification that the economic
changes might as well trigger demographic and social changes in gentrified areas
(Billingham, 2015; Zambon & Salvati, 2019). A recent example are the urban renewal
projects in squats of Ankara, which involve giving homeowners a house from the new
projects. However, low-income households, unable to cope with the eventual increase
in maintenance costs that come with the improvement of amenities and services,
ended up selling their houses for a subjectively large sum of money (Atkinson & Bridge,
2005). Therefore, the impact and intent of gentrification might be observed to have
a great variation from displacement and marginalisation of certain social groups to
quality of life improvements (The World Bank, 2015; Wacquant, 2008). This has been
confirmed in a qualitative study in Istanbul, where residents of an old industrial area
reported they appreciate the developments related to the introduction of gated com-
munities (Guler, 2013). In light of the above, the counties with gentrified areas in Istan-
bul are expected to rank higher in prices than indices.

Suburbanisation is defined as the spatial reorganisation of a city in consequence of
growing population. Low-density areas attract amenities as their population grows, and
there arise suburbs that have their own organisation. The suburbs gained popularity
thanks to lower costs of car ownership and the increasing income levels, although they
still rely on commuting (Michalos, 2014). In Istanbul, large areas that allow for the con-
struction of gated communities with shopping malls have become much more common
with the urbanisation policies of administrative bodies. Public lands are offered to private
construction companies as a partnership deal with governmental agency of public housing,
TOKI (Bodur & Diilgeroglu Yiksel, 2017). In cities under intense urban transformation, the
newly-built housing projects eventually see an overall increase in housing prices when so-
cial amenities become extensive (Montgomery, 2008; Tang, 2006). Istanbul’s counties
with extensive suburban settlements are usually in mid to low ranks in human develop-
ment indices. In the future, many unsettled areas in various counties of Istanbul are ex-
pected to receive better public services, such as road construction or schools. However,
the review of literature presented here indicates that suburbanised counties of Istanbul
rank higher in socioeconomic development indices than price.

After integrating all the above, we construct our hypotheses as follows:

H1: Thereis a correlation between housing prices and the socioeconomic devel-
opment levels of counties.

H2: Older counties have higher housing prices and socioeconomic development.

H3: Suburbanised counties rank higher in socioeconomic development than
price.

H4: Counties with gentrified areas rank higher in price than socioeconomic devel-
opment.
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MATERIAL AND METHODS

This study investigates the hypotheses through a combination of quantitative and qual-
itative analysis. Firstly, we apply hedonic price modelling to our dataset of 2 235 245
observations, in which sales price is the dependent variable and the independent varia-
bles of age, size, and county are predictors. Secondly, we use the estimation output to
rank counties according to their coefficients. The obtained rankings are used to run
a correlation analysis with socioeconomic development rankings of Istanbul’s counties.
The coefficient and index rankings of certain types of counties are assessed in a case
study of specific groups of counties.

There are two indices ranking Istanbul’s counties according to socioeconomic develop-
ment levels: Life Quality Index and Human Development Index. We estimate separate mod-
els corresponding to each of the indices by splitting the dataset into two. In our first model,
we regress housing prices from January 1, 2015 to December 31, 2016 and interpret the
findings via the “Life Quality Index of Istanbul” (LQl; Seker, 2015). The estimation in our sec-
ond model follows the same path, using the data from January 1, 2017 to July 15, 2018 and
the “Human Development Index of Istanbul” (HDI; Seker, Bakis, & Dizeci, 2018). The rankings
of Istanbul’s counties are taken as references for the coding of county variable in our study.
The lowest ranking counties in the indices are determined as the base levels for the county
variable in corresponding models, which are Arnavutkdy and Sile.

We use a hedonic price model, in which housing price is predicted by structural and
locational attributes of a housing unit, used as independent variables. The hedonic ap-
proach is widely recognised as superior compared to macroeconomic and repeat sales
methods in housing. The macroeconomic perspective views the estimation of housing
prices solely as a problem of supply and demand, which is proven only marginally com-
patible with heterogeneous products. Hill (2011) extensively discusses the issue of
method selection and suggests that the repeat-sales method and hybrid methods are
incompetent compared to hedonic models. On top of that, the houses in Turkey receive
no unique identifiers, which sets a barrier to conducting an analysis with repeat-sales
method. There are also hedonic price methods in literature that treat time as a dummy
variable, hence the name “Time-Dummy Method” (de Haan & Diewert, 2013; Hill, 2011).
We opted to estimate two separate models for different time periods instead of one
model with a time dummy, as our study focuses on the comparison between human
development and price, not price changes over time.

The key assumption of the model is that the total effect of locational attributes of a house
can be expressed by the county in which it is located. This assumption is based on the premise
that the effects of locational attributes are contingent (Heyman & Sommervoll, 2019). On that
account, while theoretically valid, it is not meaningful to measure the marginal effect of unit
change in predictors, i.e. a house’s distance to the city centre (Fletcher, Gallimore, & Mangan,
2000). That being stated, using a limited number of predictors poses a risk of omitted variable
bias, which is a result of omission of an independent variable that potentially affects the de-
pendent variable. In fact, the number of variables included in a linear regression proposes
a trade-off between issues of multicollinearity and omitted variable bias (Hllagi et al., 2016),
both of which are incompatible with assumptions of Ordinary Least Squares (OLS). The au-
thors concede the bias and avoid multicollinearity by using few variables. This decision is
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based on four grounds. Firstly, multicollinearity is considered a more important problem in
hedonic regression, because it may result in a problem so severe that the predictors produce
opposite signs of their actual effect (Xiao, 2017). Secondly, the assumption of the lack of bias
can be flexible in certain situations, and it is recommended to opt for a biased estimator, es-
pecially if it offers less variance than an unbiased one (Salkind, 2010). Thirdly, omitted variable
bias may never get terminated, while remedies like control variable may even increase the
bias (Clarke, 2005). Fourthly, since we use the rankings of coefficients to analyse counties ra-
ther than the values of coefficients, a potential bias would not be a great concern for this
study’s results. This bias would affect every coefficient in the same direction (either over- or
underestimation) and, thus, would not change the rankings.

The interpretation of marginal effects in a hedonic price model has some practical
impairments that stem from the requirement of holding other variables constant when
interpreting one’s effect (Xiao, 2017). This requirement becomes even more impractical
when interpreting marginal effects of categorical variables. For example, holding a variable
like sea view constant is not always entirely possible when one interprets the effect of the
house’s floor. In a practical sense, it is impossible to interpret the marginal price change
of switching form a rooftop with a sea view to a basement floor while holding the sea view
constant. Similarly, locational attributes are often categorical in a hedonic model and suf-
fer from the same impracticality. The varying levels of socioeconomic development and
demographics within the metropolitan area make the effect of locational attributes to
fluctuate. For example, the effect of school proximity on price is not constant across the
sample. It would be much higher for a house in the suburbs compared to the one in inner
city. Therefore, tracking marginal changes would have more explanatory power when lo-
cational attributes are treated as a whole. This is not to disqualify the findings in the ex-
tensive literature on the hedonic modelling of housing prices. However, it is compelling to
incorporate all of the locational attributes in the interpretation at once (Lipscomb, 2006).
To achieve this, the study uses county as the factor variable in its modelling. We then rank
the prices across counties and run them through a correlation analysis with rankings from
LQl and HDI. These indices take into account a wide range of spatial and socioeconomic
attributes in counties, such as the education level of residents and the number of hospitals
in the county. We used the rankings from indices in the county variable, rather than actual
index scores, so as to enable interpretations appropriate to the study’s aim.

In order to avoid ambiguities and misclassifications, we limited our dataset to only one
particular type of housing unit in this study: apartments. We take the natural logarithm of
the dependent variable, as the semi-log level is the typical form proposed in literature (de
Haan & Diewert, 2013; Hill, 2011). We do this mostly to address the heteroscedasticity
issue inherent to hedonic models (Xiao, 2017). Despite this transformation of dependent
variable, the error terms might still display heteroscedasticity, which is not compatible
with OLS assumptions. In this case, estimation with robust standard errors is suggested.
The interpretation of coefficients with the logarithm approach is done in proportions,
which provides a more sensible explanation of variance in the dependent variable than
reporting a fraction of unit change caused by a unit change in independent variables.

Our proposed model is as follows:

InP =g+ Y-, «; 2, + ¢ (1)
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in which P is the transaction price of the property, InP is the logarithmic form of P, z; is
a housing characteristic, X, is the intercept term, ; is the coefficient of a housing char-
acteristic; and € is the error term. We use OLS method and STATA 14 software package to
estimate models. We identify the logarithm of price as the dependent variable, the age of
building and the size of the apartment as continuous explanatory variables, and the county
in which the house is located as discrete explanatory variable. The age and size are the
most used variables in the housing sector research, consistently proven to have similar
effects across studies (Goodman, 1978; Goodman & Thibodeau, 2003; Hill, 2011; Kangalli
Uyar, 2015; Kaya, 2012; Keskin, 2008; Li & Brown, 1980; Song & Knaap, 2004).

We then continue to investigate the relationships between the coefficients and the de-
velopment levels of Istanbul’s counties. Our dataset consists of 2 235 245 real estate sales
ads from January 1, 2015 to July 15, 2018, which cover only apartment units. The observation
count in our study is higher than most studies, which is likely to lead to significant estimators.
The data is obtained from a data and analytics firm REIDIN, which operates in real estate and
finance sectors that serves investors, banks, and other interested parties in Turkey.

RESULTS AND DISCUSSION

Descriptive Statistics

In Table 1, we present the mean price, age, and size of apartments in counties. We can
easily notice in frequencies that the older (hence the more central) the county is, the
fewer new properties are listed for sale there, according to the Turkish Statistical Insti-
tute’s (TURKSTAT) “Building Permits Statistics” data of 2015, 2016, and 2017. Coupled
with the mean prices, this observation can be extrapolated, as the prices tend to be
higher on average in the older counties of Istanbul.

Mean prices in the old central counties such as Bakirkoy, Besiktas, Beyoglu, Kadikdy,
and Uskiidar are higher than all other counties, except for Sariyer and Beykoz. The counties
that follow this group — such as Maltepe, Fatih, Zeytinburnu, and Eylip —are on the periph-
ery of the most central counties. The average age of apartments in those counties is lower
in respect to that in the most central counties and they have more than a few gentrified
areas. Bahcelievler, Bayrampasa, Gaziosmanpasa, Avcilar, Bagcilar, Umraniye, and
Kagithane have seen a sizeable number of new construction projects. Therefore, their
mean age of apartments for sale is relatively low. The mean prices of apartments in the
said counties vary between 300000 TL and 430000 TL. Arnavutkoy, Sultangazi, Bey-
likdlzl, Esenyurt, Sancaktepe, and Pendik are counties with a high number of apartments
for sale and a high number of new projects.

Regression

Model 1 is estimated based on observations from January 1, 2015 to January 1, 2017 and
Model 2 by observations from January 1, 2017 to July 15, 2018. We first tested both models
for robustness against model specification errors by estimating different regressions that test
the same hypotheses with an alternating set of predictors. We kept county dummies as the
main variable and alternated age and size as test variables. The test variables produced sig-
nificant coefficients with consistent signs. Results from Table 2 indicate that our primary mod-
els are robust to the specification error. Consequently, we proceeded with our main models.
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Table 1. Descriptive Statistics

Price (TRY) Age Size (m2) New
County Frequency R

mean st dev mean | st dev | mean | st dev | Projects*
Adalar 4025 668 534 374694 27.0 8.5| 122.2 55.5 9
Arnavutkoy 21631 255514 102 558 1.9 3.5| 119.2 43.6 1931
Atasehir 69 448 623 838 444 787 7.9 7.3| 116.6] 47.4 1346
Avcilar 77 732 300 461 148 319 8.5 9.7 117.9] 43.2 866
Bagcilar 44 833 378 604 187 440 6.1 8.0 115.3 38.9 1868
Bahgelievler 130 825 415 142 276 017| 10.3 11.4| 115.8 42.8 1323
Bakirkoy 35048 1171173| 1228914 18.1 14.4| 128.8 64.4 364
Basaksehir 55568 498 828 336770 6.3 6.0 132.3 54.9 811
Bayrampasa 18492 419 539 211 082 8.0 9.4| 116.3 44.3 1046
Besiktas 32094| 1,130423 727 180 22.9 13.0f 117.3 46.3 165
Beykoz 8 868 770473 526306 15.7 8.7| 144.5 58.4 40
Beylikdizi 134983 300 690 165 051 3.4 5.4 125.2 45.9 1827
Beyoglu 27 976 606 936 509011 23.4 18.5| 100.7| 41.5 423
Blyukgekmece 50788 446 721 259 591 9.7 8.9| 1435 58.7 956
Catalca 2752 314 553 160 594 6.3 7.5| 133.2 56.2 201
Cekmekoy 48 863 340 160 176 280 3.9 4.4) 111.7 40.7 1343
Esenler 28102 254 700 104 210 5.9 7.8 935 20.4 1359
Esenyurt 146 595 218 288 107 802 2.7 3.7| 106.7 32.6 4778
Eyip 85092 508 042 374 863 4.1 5.5 118.8| 47.2 1700
Fatih 43 000| 425494 255893| 27.5 11.3| 97.9 36.7 557
Gaziosmanpasa 52111 357012 187 088 7.9 8.1 116.0 41.1 786
Gungoren 27 781 365 284 204767 21.0 10.7| 110.2 37.4 210
Kadikoy 168 621| 1210483 753112 10.1 12.9| 143.6 48.9 1098
Kagithane 71 666 389 242 173 987 3.9 6.0 102.0 37.7 1743
Kartal 93313 422 801 229 060 7.1 89| 117.5 39.4 984
Kiglkgekmece 95513 402 235 239 454 6.4 7.8 1125 44.6 2422
Maltepe 125 347 503 721 251593 8.1 10.2| 121.4 46.1 1180
Pendik 79 098 339378 162 274 6.8 7.1 116.0 41.8 1648
Sancaktepe 56 727 316 316 180 071 2.3 3.4| 1195 38.7 2935
Sariyer 42 513| 1253259 748 699 7.9 9.0| 148.0 63.7 477
Sile 12 517 368 533 158 582 9.9 9.5 116.3 46.0 942
Silivri 10427 291927 131 257 9.0 9.1| 127.4] 49.0 670
Sisli 57 775 668 161 507 048 15.2 14.4| 108.7| 41.3 1206
Sultanbeyli 5635 308 437 151541 2.2 43| 112.3 37.1 525
Sultangazi 60 156 284 083 116 920 5.2 6.2| 116.9 43.1 1030
Tuzla 67 794 364 549 191 653 3.6 5.5| 112.9 41.1 1116
Umraniye 69 686 432 552 227 888 6.1 5.9| 1134 39.3 1801
Uskiidar 35946 725594 671508 14.8 13.0| 120.0 51.9 863
Zeytinburnu 35904 515 340 378192 14.2 10.1 113.9| 444 471
Total 2235245 510519 486 533 8.4 10.6| 118.9| 46.1 25908

*Building Permits Statistics, annual reports compiled, 2015-2017, Turkish Statistical Institute (TURKSTAT).
Source: own elaboration based on data from REIDIN.



Housing Prices in a Market Under Years of Constant Transformation... | 79
Table 2. Robustness Checks

Variables Model1_1 | Model1_2 | Model 1_3 | Model 2_1 | Model 2_2 | Model 2_3
_cons 11.39 ***|12.29| ***|11.36| ***|11.96| ***|12.83| ***|11.90| ***
age 0.00| ***| -0.01| ***| — - -0.01| ***| -0.01| ***| - -
size 0.01| ***| — - 0.01| ***| 0.01| ***| - - 0.01| ***
Adalar 1.05| ***| 1.00| ***| 0.95| ***| 0.62| ***| 0.69| ***| 0.52| ***
Atasehir 0.91| ***| 0.87| ***| 0.90| ***| -0.44| ***| -0.42| ***| -0.39| ***
Avclilar 0.19] ***| 0.17| ***| 0.16| ***| 0.41| ***| 0.41| ***| 0.42| ***
Bagcilar 0.37| ***| 0.31| ***| 0.36| ***| -0.24| ***| -0.24| ***| -0.23]| ***
Bahcelievler 0.50| ***| 0.41| ***| 0.45| ***| -0.02/0.001| -0.03| ***| 0.01|0.236
Bakirkoy 1.31| ***| 1.26| ***| 1.22| ***| 0,05 ***| 0.05| ***| 0.05| ***
Basaksehir 0.55| ***| (0.51| ***| 055 ***| 0.90| ***| 1.02| ***| 0.86| ***
Bayrampasa 0.50| ***| 0.41| ***| 0.48| ***| 0.05| ***| 0.19| ***| 0.07| ***
Besiktas 1.56| ***| 1.51| ***| 1.47| ***| 0.09| ***| 0.09| ***| 0.10| ***
Beykoz 0.87| ***| 1.07| ***| 0.83| ***| 1.09| ***| 1.12| ***| 1.03| ***
Beylikdlzii 0.26] ***| 0.33| ***| 0.25| ***| 0.52| ***| 0.72| ***| 0.48| ***
Beyoglu 1.08| ***| 0.93| ***| 0.97| ***| -0.39| ***| -0.34| ***| 035 ***
Blyukgekmece 0.35| ***| 0.49| ***| (0.33| ***| 0.52| ***| 0.42| ***| 0.46| ***
Catalca 0.13| ***| 0.21| ***| 0.11| ***| -0.05| ***| 0.15| ***| -0.05| ***
Cekmekoy 0.38| ***| 0.32| ***| 0.38| ***| -0.31| ***| -0.18| ***| -0.29| ***
Esenler 0.20| ***| -0.02/0.195| 0.18| ***| -0.10| ***| -0.15| ***| -0.07| ***
Esenyurt -0.01|0.288| -0.14| ***| -0.01|0.556| -0.21| ***| -0.38| ***| -0.18| ***
Eyup 0.61| ***| 0.58| ***| 0.61| ***| -0.51| ***|-0.59| ***| -0.46| ***
Fatih 0.81| ***| 0.65| ***| 0.71| ***| 0.15| ***| 0.17| ***| 0.19| ***
Gaziosmanpasa | 0.27| ***| 0.21| ***| 0.26| ***| 0.31| ***| 0.19| ***| 0.22| ***
Gungodren 0.52| ***| 0.44| ***| 0.44| ***| -0.05| ***| -0.06| ***| -0.04| ***
Kadikoy 1.40( ***| 1,52| ***| 1.34| *** 0.06| ***| 0.02/0.001| 0.00|0.839
Kagithane 0.54| ***| 0.41| ***| 0.54| ***| 0.91| ***| 1.12| ***| (0.92| ***
Kartal 0.52| ***| 0.49| ***| 0.50( ***| 0.12| ***| 0.00/0.881| 0.15| ***
Kuglkcekmece 0.43| ***| 0.34| ***| 0.42| ***| 0.10| ***| 0.10| ***| 0.11]| ***
Maltepe 0.70| ***| 0.68| ***| 0.67| ***| 0.03| ***| 0.01/0.431| 0.05| ***
Pendik 0.26 ***| 0.21| ***| 0.24| ***| 0.25| ***| 0.28| ***| 0.26| ***
Sancaktepe 0.32| ***| 0.30| ***| 0.33| ***| -0.08| ***| -0.09| ***| -0.06] ***
Sariyer 1.36| ***| 1.45| ***| 1.34| ***¥| .0.26| ***| -0.25| ***| -0.22| ***
Sile 0.36| ***| 0.34| ***| 0.34| ***| 0.90| ***| 1.15| ***| (0.91| ***
Silivri -0.11| ***| -0.03|0.149| -0.14| ***| -0.31| ***| -0.24| ***| -0.31| ***
Sisli 1.09| ***| 0.98| ***| 1.02| ***| 0.55| ***| 0.50| ***| 0.53| ***
Sultanbeyli 0.37| ***| 0.31| ***| 0.37| ***| -0.23| ***| -0.26| ***| -0.18| ***
Sultangazi 0.05| ***| -0.02{0.274| 0.04| ***| -0.28| ***| -0.27| ***| -0.25| ***
Tuzla 0.35| ***| 0.24| ***| 0.35| ***| -0.06| ***| -0.09| ***| -0.02| ***
Umraniye 0.61| ***| 0.57| ***| 0.61| ***| 0.13| ***| 0.10| ***| 0.16| ***
Uskidar 0.92| ***| 0.91| ***| 0.87| ***| 0.51| ***| 0.54| ***| 0.49| ***
Zeytinburnu 0.68| ***| 0.59| ***| 0.64| ***| 0.29| ***| 0.28| ***| 0.26| ***
***:p<0.001

Source: own study.
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Table 3. Results of Model 1

Dependent Variable: price_log Coef. Robust Std. Err. t P>t
_cons 11.3872 0.009 | 1306.85 oAk
age -0.0044 0.000 -53.94 roAk
size 0.0071 0.000 358.13 roAk
Besiktas 1.5614 0.010 161.04 *Ex
Kadikoy 1.4050 0.009 162.87 Ak
Bakirkoy 1.3052 0.010 130.76 roAk
Sisli 1.0857 0.009 114.64 roAk
Fatih 0.8137 0.009 86.04 el
Beyoglu 1.0763 0.012 91.92 *kx
Uskiidar 0.9217 0.010 96.3 roAk
Sariyer 1.3638 0.010 140.98 *Ex
Eyup 0.6124 0.009 64.75 roAk
Maltepe 0.7018 0.009 81.55 *Ex
Kartal 0.5239 0.009 59.74 roAk
Kuglukcekmece 0.4345 0.009 48.33 *Ex
Bayrampasa 0.5029 0.011 45,58 *Ex
Blyukgekmece 0.3499 0.009 38.68 oAk
Bahgelievler 0.4976 0.009 56.87 oAk
Atasehir 0.9093 0.009 101.73 oAk
Pendik 0.2551 0.009 29.33 oAk
Zeytinburnu 0.6781 0.010 66.73 *Ax
Beylikdlz 0.2604 0.009 30.36 oAk
Beykoz 0.8744 0.014 64.74 okl
Tuzla 0.3532 0.010 34.95 oAk
Kagithane 0.5445 0.009 59.14 *Ex
Umraniye 0.6143 0.009 69.51 ok
Glngoéren 0.5155 0.010 51.37 *Ax
Adalar 1.0521 0.017 63.46 Hkx
Basaksehir 0.5524 0.009 59.98 ol
Avcilar 0.1932 0.009 22.15 Hkx
Bagcilar 0.3719 0.010 38.53 Hkx
Esenyurt -0.0112 0.009 -1.31 0.19
Catalca 0.1285 0.027 4.84 *Ex
Cekmekoy 0.3815 0.009 42.92 *Ax
Silivri -0.1063 0.014 -7.76 *kx
Gaziosmanpasa 0.2709 0.009 30.02 ol
Sancaktepe 0.3223 0.009 34.1 ol
Esenler 0.1965 0.009 21.02 Hkx
Sultangazi 0.0520 0.009 5.89 ol
Sile 0.3643 0.019 18.87 Hkx
Sultanbeyli 0.3675 0.021 17.32 *kx

Note: R?=0.7049, p=0.000, base county: Arnavutkdy, ***: p=0.000
Source: own elaboration based on data from REIDIN.
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Table 4. Results of Model 2

Dependent Variable: price_log Coef. Std. Err. t P>t
_cons 11.9570 0.003 | 3654.11 *Ek
age -0.0055 0.000 -181.09 rEE
size 0.0075 0.000 909.21 el
Besiktas 1.0937 0.004 275.60 roEk
Kadikoy 0.9113 0.003 278.05 rEk
Sisli 0.5543 0.004 146.29 rEE
Bakirkoy 0.9018 0.004 232.35 rEk
Maltepe 0.2456 0.003 75.37 *Ek
Uskiidar 0.5110 0.004 143.21 roEk
Sariyer 0.9000 0.004 251.53 *Ek
Atasehir 0.4107 0.004 115.59 *Ek
Umraniye 0.1334 0.003 39.72 ook
Beyoglu 0.5249 0.005 106.55 *Ek
Fatih 0.3147 0.004 87.44 roEk
Avcilar -0.2434 0.003 -72.03 roAk
Beylikdlzu -0.3854 0.003 -116.15 rHk
Tuzla -0.0587 0.003 -16.83 roHk
Cekmekoy -0.1019 0.003 -30.11 roAk
Basaksehir 0.0462 0.004 12.82 *E*
Pendik -0.0835 0.003 -25.01 rHk
Kartal 0.0956 0.003 28.76 roEk
Kuglkecekmece 0.0345 0.003 10.14 *Ek
Bayrampasa 0.0860 0.004 21.75 *E*
Eylp 0.1525 0.003 43.91 roEk
Silivri -0.3142 0.004 -79.58 rHk
Beykoz 0.5157 0.006 88.71 *E*
Esenler -0.2080 0.004 -58.45 rHk
Kagithane 0.1163 0.003 34.38 ol
Bahgelievler 0.0466 0.003 13.83 ol
Gungoren 0.0598 0.004 15.86 ol
Gaziosmanpasa -0.0510 0.004 -14.56 rokx
Blyukgekmece -0.0518 0.004 -14.76 rokx
Zeytinburnu 0.2852 0.004 73.45 ol
Sultanbeyli -0.2272 0.004 -52.61 ol
Esenyurt -0.5058 0.003 -153.63 ol
Arnavutkoy -0.4350 0.004 -122.05 ol
Catalca -0.3058 0.007 -47.01 ol
Bagcilar -0.0158 0.004 -4.41 ol
Sancaktepe -0.2639 0.003 -76.30 ol
Sultangazi -0.2755 0.003 -82.14 ol
Adalar 0.6154 0.006 99.27 ol

Note: R?=0.7348, p=0.000, base county: Sile, ***: p=0.000
Source: own elaborations based on data from REIDIN.



82| Meltem Ucal, Ugur Kaplan

Our estimations yielded heteroscedastic error terms; Model 1 more so, which is
a common problem with hedonic models. We estimated the model with robust standard
errors as the literature suggests (Hill, 2011). The distribution of errors improved much and
we report these estimation results as final in Table 3 and Table 4. Variance inflation factor
in both our estimations showed no sign of multicollinearity. Omitted variable bias is pre-
sent in both our estimations, but it is not fatal for our analysis, since we use the rankings
of coefficient, which is not affected by the bias.

In Table 3, we present the estimation results for Model 1, fitted to sales ads data
covering 390 530 observations between January 1, 2015 and December 31, 2016. The
model is fit as the p-value is 0.000 and the adjusted R? is 0.7049, which is fairly high for
a hedonic model, particularly when considering the high number of levels in the county
variable. The slope coefficients of age and size are estimated to be -0.0044 and 0.0071,
respectively. As for the county variable, we found all but one county’s coefficient to be
significant at 0.001 level. The coefficients are listed in respect to their ranking from the
“Life Quality Index” (LQl; Seker, 2015).

Table 4 displays the findings from our second model, estimated using a dataset con-
sisting of 1 844 715 observations from January 1, 2017 to July 15, 2018. The statistics for
the fitness of the model are obtained as p-value=0.000 and the adjusted R?=0.7348. The
slope coefficients of age and size are estimated to be -0.0055 and 0.0075, respectively. As
for the county variable, we found all counties’ coefficients to be significant at 0.001 level.
The coefficients are listed in respect to their ranking from the “Human Development Index
2017” (HDI; Seker, Bakis, & Dizeci, 2018).

Correlations

Table 5 displays the correlations between counties’ price rankings obtained from models
and index rankings with the use of Spearman’s rank order correlation method. The re-
sults indicate strong — and positive correlation between rankings of price and index that
belong the same time period, 77% and 57% respectively. The coefficients of first model
are more in line with the LQl rankings than that of the second model with the HDI rank-
ings. The results of this analysis support Hai.

Table 5. Correlations
LQl - Model 1 HDI - Model 2
0.77% 0.57%*

*: p<0.05
Note: LQI — Life Quality Index; HDI — Human Development Index.
Source: own study.

Discussion

In terms of direction and magnitude, the coefficients of age and size in both estimations are
logically correct; and they are also parallel and in reasonable proportion to the previous find-
ings in literature (Berry & Bednarz, 1975; Can, 1992; Li & Brown, 1980; Ozus et al., 2007;
Song & Knaap, 2004). Considering the heterogeneous nature of the real estate market, our
main focus here is county, as the development level of a county implies an impact on its price
according to the hedonic approach. Being a categorical variable, each county’s coefficient
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represents the percentage of marginal change in logarithm of prices. We ranked the coeffi-
cients of different levels of the county variable from the largest to the smallest; and obtained
a price ranking for each model. We present ranks of price from the first model and the LQl
in Figure 1, while the price from the second model and the HDI in Figure 2. The geographical
locations and administrative borders of counties are presented in Figure 3.
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Figure 1. Counties’ ranking of coefficients from first model and Life Quality Index
Source: own elaboration.

The county with the highest apartment prices in both models is found to be Besiktas. This
is coherent with that county’s ranking in indices, as Besiktas tops both the LQl and the HDI.

Our first focus is older counties in the inner parts of the city. On 12 occasions across both
models, mean deviation between the price and index rankings of Besiktas, Kadikéy, Bakirkdy,
Uskidar, Sisli, and Fatih is found to be only 1.25. The correlation between index and price
rankings of these counties emerged to be 0.910 and 0.98 in Model 1 and Model 2, respec-
tively. These findings support Ha.

Among the counties whose index ranking is higher than the price ranking are Beylikdiizi,
Blyikcekmece, Pendik, and Kiglikgekmece in the first model; and Beylikdiizii, Cekmekoy,
Pendik, Silivri, and Tuzla in the second model. Said countries feature qualities of suburban-
ised areas; with limited public transportation to the city centre, low average age of houses,
a high number of new constructions, and proper access to nearby social amenities and ser-
vices. From the data presented in Tablel, new building permits from 2015 to 2018 in the said
counties from the first model make up 6 853 combined; the same number for the second
model is 6 623. These numbers are both larger than a quarter of all permits in Istanbul given
in that period. These results show that counties undergoing the suburbanisation process
rank higher in socioeconomic development than price; therefore, Hs is supported.
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Figure 2. Counties’ ranking of coefficients from second model and Human Development Index

Source: own elaboration.
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Figure 3. Map of Counties of Istanbul
Source: Istanbul Metropolitan Municipality.
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Among the factors that account for housing prices to be lower in suburbanised coun-
ties in comparison to their social development levels, two in particular appear to be in
effect here. The first is that all of those counties are far from the city centre and closer to
the peripheries. This potential reason proves true even when high social development ex-
ists, because the evidence from metropolitan areas show that the very distance of a sub-
urb from the centre drives a need to establish a socially developed environment within
(Ciraci & Kundak, 2000; Eraydin, 2008; Keyder, 2005; Kolluoglu & Bartu Candan, 2008;
Mieszkowski & Smith, 1991; Ottensmann, Payton, & Man, 2008). The second factor is the
unparalleled rapid development of construction projects in said counties (Eraydin, 2008).
One can expect this situation to translate into higher housing prices (Karaman & Islam,
2012; Kuyucu & Unsal, 2010; White, 1975). However, the new construction projects have
led to a sufficient influx of housing supply to keep prices in check by meeting the demand
adequately on average for long periods (Ozsoy et al., 2003).

The counties that have gentrified areas indeed show to have higher rankings in price
than respective index rankings, thus supporting Ha. Basaksehir, Sultanbeyli, and Umraniye
in the first model and Bagcilar, Kagithane, and Zeytinburnu in the second model fall into
this group. Except for Basaksehir, whose urban transformation consists mostly of new
housing projects, these counties have been homes to squatters. Among them,
Zeytinburnu, Bagcilar, Kagithane, and Umraniye are in the proximity of the inner city on
both sides of Bosphorus, which attracted migrant settlements and squatters for years.
Bagcilar, Kagithane, and Zeytinburnu have a common characteristic that drives the sales
price of apartments higher: they are located in the immediate hinterland of the central
parts of Istanbul. Their social structures once consisted of squatters and slums built by
immigrants (Ozcevik et al., 2007). They were occupied by manufacturing facilities and their
workers, as Bagcilar was the county with mostly workers dwellings (Ocakgl, 2000), but then
they turned into centres of sprawl in the 2000’s (Akdogan, 2009). Later, it became a site
for urban regeneration programs since 2011, thanks to the aforementioned legislation
that promise urban aesthetic and durability against the threat of an earthquake (Bodur &
Dilgeroglu Yuksel, 2017; Karaman, 2009; Ozcevik et al., 2008; Yapici & lleri, 2019). The
reason why Basaksehir is among these counties is regarding its special case of transfor-
mation. Started as a satellite city with very limited public transportation and many new
constructions every year, Basaksehir used to be a suburbanised county. With recent intro-
ductions of the metro line and multiple bus lines covering the nearby suburban areas,
Basaksehir transformed into a centre on its own. Consequently, Istanbul’s evolution into
a multi-centred city can be attributed to TOKI’s actions, which display similarities to actions
of a for-profit institution (Giiney, Keil, & Ugoglu, 2019).

Despite the policymakers’ argument that the urban redevelopment in Istanbul is done
for risk mitigation, many parties from academia and NGOs are suspicious of an underlying
motive of interest-seeking through gentrification (Ergun, 2004; Islam, 2010; Karaman &
Islam, 2012; Lovering & Tiirkmen, 2011; OECD, 2018; Pinarcioglu & Isik, 2008; Yapici & lleri,
2019; Yetiskul, Kayasl, & Ozdemir, 2016). This concern is mostly backed by our findings, es-
pecially in the case of counties with gentrified areas. These counties used to accommodate
the poor and the middle class; they used to have low social development and bad infrastruc-
ture (Ozus, Turk, & Dokmeci, 2011). Thanks to easy access to main highways and with the
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addition of new units, the housing prices are now much higher than before. As a conse-
quence, their demographic is replaced by high-income households (Oktem, 2011). However,
since the land is already almost fully occupied, a rapid transformation occurred in the hous-
ing sector, in form of one house replacing the old one’s spot, which does not necessarily
accelerate the improvement of infrastructure or social amenities in the vicinity. Hence,
a higher HDI ranking in said counties is expected to follow the increase in housing prices.

CONCLUSIONS

In our study, we analysed the housing prices in Istanbul at county level by hedonic model-
ling; then, we extrapolated the results by juxtaposing them onto the LQl (Seker, 2015) and
the HDI (Seker, Bakis, & Dizeci, 2018). We pursued a standardisation to reduce the com-
plexity of the problem at hand by using data from apartment units only. We ranked the
coefficients of the counties and compared them with their corresponding index rankings.
As an effect, all four hypotheses are supported by the findings.

According to our results, the socioeconomic development level of the area in which
a housing unit is located is highly correlated with its price. The socioeconomic develop-
ment level of a house’s county appears to have a positive relationship with the price.
The locational attributes as a whole provided a practical interpretation of price that is
applicable to any house available on market. The housing units in older counties are the
group with prices most in line with the socioeconomic development levels. Counties un-
dergoing the suburbanisation process rank lower in price than in human development.
Counties under the gentrification process display the opposite outcome, as they rank
higher in price than in human development.

In light of the findings and existing literature, urban transformation methods and
changing levels of human development display different relationships with housing prices.
It is especially significant when a metropolitan city such as Istanbul has been undergoing
every aspect of urban transformation for over a decade. This relationship might be driving
the urban transformation process in Istanbul, since it is likely to generate revenue through
cultivating the potential of an existing resource: land. Gentrification and suburbanisation
at a very aggressive rate in Istanbul, or in any metropolitan area, would result in pushing
lower income inhabitants to the outer parts and raising a new demographic almost in
every part of the city. This strategy is likely to diminish the characteristics of the city, which
hurts not only the sociodemographic landscape but also the economic one, as the two are
shown to be linked by an elated body of research, including this study.

Our study proposed a comprehensive approach to analysing Istanbul’s housing
prices, combining results from quantitative methods and a case study. Our analysis also
involved a retrospective and political analysis of the city’s counties and an assessment
of social development levels with a focus on the counties’ characteristics. The study’s
most important limitation is the use of few variables. Our model suffered from omitted
variable bias; therefore, future research can take the route of adding more structural
variables to the model so as to better analyse the housing market in Istanbul. There is
room for improvement in this line of research that can be achieved by ranking smaller
areas such as neighbourhoods to the locational effects as a whole investigated with
higher precision. Extending this study to different types of housing is expected to pro-
vide a better insight from the comparison of results.
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