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Abstract. The increase in the number of train ridership in Jakarta induced the government
in constructing more rail infrastructures for example Light Rail Transit as a new option.
However, this project is not supported by sufficient funds. Therefor new funding sources
are needed to include all process which comprises of development, operation, and
maintenance. Land Value Capture modeling is one of such solutions because it refers to the
idea that all portions of land which arises from the presence of public infrastructure need to
be returned. This research was carried out to obtain hedonic price modeling as a basic
reference in capturing land values, by identifying variables that affect the increase of
residential property prices obtained using big data approach and web scraping techniques.
The result acquired from scraping Lamudi.co.id and Rumah.com websites was 1,237
properties located in South Jakarta. Furthermore, by plotting ArcGIS, 105 data located in
catchment areas about 1 km from LRT line Dukuh Atas-Cawang station were obtained
following Transit-Oriented Development (TOD) standard. According to the calculated
SPSS, the increase in residential property value was approximate to the mall and CBD area
with significant values of 0.845 and 0.819, which indicate a highly potent correlation.
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1. Introduction

Based on the data acquired during the last four years,
the amount of train passengers from 2015-2017 increased
by 18% in Jabodetabek, Non-Jabodetabek (Jawa) and
Sumatera [1]. However, in July 2018 the amount escalated
to 242,936 passengers and has increased in the last year.
Meanwhile, in June 2018, other rail transportation modes
along with the Commuter Line (KRL) became a concern
in Jabodetabek area, and it increased to 1.001.438
passengers a day [2]. This appearance occurred because
passengers feel more effective using train than other
public means of transportation not only owing to its cost
efficiency but also due to its prompt travel rate. The
previously mentioned merits led the government to
construct more rail infrastructure in various regions in
Indonesia.

Furthermore, the government contrives to actualize a
sustainable transportation system which might affect and
accelerate economic growth. According to National
Strategic Projects (PSN), there are 23 railway projects with
a 3,258 km lane, one of which is the Light Rail Transit
(LRT) project construction corresponding to Presidential
Law (Perpres) No. 98 of 2015 (see Fig. 1).
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Fig. 1. Jakarta LRT routes and phases of development.
(Source: Irtjabodetabek.com.)

Furthermore, the government provided 4.8
quadrillion in the Medium-Term National Development
Plan (RPJMN) from 2015-2019 while Directorate General
of Budget Financing and Risk Management (DJPRR)
contributed only 1.528 trillion or about 28% were used to
finance the total budget for infrastructural development.

The surrounding area is impacted by infrastructural
developments including the price of the residential regions
based on land value analysis conducted by Bank Indonesia
(BI), from 2016 to 2018 with a total number of Housing

Index reaching 206.89 (See Fig. 2). According to the
econometric model by 2020, the projected growth value
would reach 216.6 [3]. This makes the basis of residential
investment property to generate high income in the future.
Therefore, housing development also needs an increment.
One of the continuing causes of the Housing Property
Index is also related to the development of public
infrastructure, accessible by house owners to support the
ease of activities. However, the problem associated with
this strategy is that mostly only developers can earn
benefits, while the government has to pay the required
budget for development, operations, and maintenance.
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Fig 2. Indonesia’s residential property price index.
(Source: tradingeconomics.com; Bank Indonesia.)

The transit service in several countries and the
funding infrastructure system are dependent on public
subvention for operational as well as maintenance cost [4].
Land Value Capture approach is a funding solution as it
refers to the idea that the number of land value which
arises from the existence of public investments belonging
to the public sector needs to be returned [5]. As applied in
Santa Clara Country, land value capture method with
hedonic price modelling resulted to 23% value uplift for
commercial properties around % miles from light rail
station and 120% for commercial and businesses from the
commuter station [6]. Certain literature showed different
land uplift result values due to the city's characteristics,
methodology and data study limitation, but in general, they
provided significant residential price increase of around 25%
[7].

This reseatch therefore aims to examine the basic of
TOD strategy that capitalizes the effect or proximity of
LRT station capable of affecting property price. Therefore,
the hedonic price model was constructed based on
variables that impact on increasing land value for
residential properties owing to the existence of railway
infrastructure. The variable is used as a reference to
determine values captured to transit infrastructure finance.

2. Literature Review
This section described the theoretical research in

general, by assisting in contriving the research aim,
variables, and components.
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2.1. Railways Infrastructure Theory

Railways infrastructure systems are one of the
national assets that influence the economy of a country [8§].
Therefor it is substantially and sustainably supported by
investment. Besides, developed railway infrastructure
affects land value more than highways [9].

The benefits, associated with transit infrastructure
give rise to residential development, generate new jobs and
business opportunities, reduce congestion and pollution,
and increase the price value of selling or renting properties
[10]. These benefits occur by the increased ease
connectivity that establishes due to the presence of rail
infrastructure in inaccessible locations [11]. Several studies
show that increased accessibility due to the construction
of transit infrastructure in an area, gives the effect of
increasing property values that are greater than other
regions with the same conditions but without facilitating
the transit infrastructure [12]. The results of the study [4]
suggest that the effect of increasing residential property
values occurs at a radius of 300 meters and 1000 meters
from the transit station by 6.6% and 5.2% respectively. As
for the increase in the value of office property in a radius
of 600 meters from the station by 11.6% and a radius of
300 meters for commercial by 14.7%. In Mumbai there
was an increase in the value of residential property by 14%
in the catchment area 1-2 km from the Mumbai metro
station [13]. Meanwhile the results of study [14] found that
the effect of railway stations on commercial property value
mainly takes place at short distances. Commercial
properties within 1/4 mile rang are 12.2% more expensive
than residential properties. Where the price gap between

Residential Tower

Commercialretail

Commercial-Transit
Integration (Commerciallised or part of commercial area)

Fig. 3. ' TOD model. (Source: CSID, 2019.)
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the railway station zone and the rest is about 4.2% for the
average residence, it is about 16.4% for the average
commercial property. At longer distances the effect on
residential property values dominate, where for every 250
m a residence is located closer to a station its price is 2.3%
higher than commercial properties [14]

On the other hand, the results of research on the
effect of the existence of transit stations on residential
property values in Atlanta in 1991 showed that properties
within a quarter of a mile from a rail station were found to
sell for 19% less than properties beyond three miles from
a station. However, properties that are between one and
three miles from a station have a significantly higher value
compared to those farther away. These results suggest that
houses that are very close to stations are affected by
negative externalities, but those at an intermediate distance
are beyond the externality effects and benefit from the
transportation access provided by the stations [15].

2.2. Urban Development Theory

In the next 40 years, the population is estimated to
increase by 5.5 million people per month [16], with an
effect on the economic sector and social condition
accompanied by adequate basic service level. Some major
cities in Asia, are not capable of accommodating the basic
urban services such as water supply, better waste
collection system, and other public infrastructures [17].
However, the Urban Development concept should
overcome the problem due to population growth and
urbanization by developing or increasing its area to
improve the existing locality [18].

Office/Hotel

Other public transportation

Transit Station
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Fig. 4. Floor area proportion of TOD. (Source: CSID, 2019.)

Transit-Oriented Development is a design concept
used to develop high-density urban areas by mixing -

residential, commercial, and offices (See Figs. 3 and 4) [19].

Furthermore, the areas were maximized using mass
transportation equipment for pedestrians and bicycle lanes
with public space and proximity to the nearest station
designed as the community center [20,21]. The
characteristics increase quality, accessibility and potential
substance to create Land Value Capture (LVC) contexts.
LVC is established based on the principle that land value
is not only determined by intrinsic value and personal
investment, but also by other external factors including
change in land use regulation, public investment in
infrastructure and public services, population and
economic growth (see Fig. 5). In general, LVC is a
mechanism where stakeholders responsible for the
development of transportation infrastructure capture a
portion of financial benefits gained by land developers or
the community living around the infrastructure project
[22]. TOD for LVC provides better access and
connectivity, through integrated feeder buses or improves
pedestrian access, through initiatives to provide better
stations, with facilities filled with retail and other
opportunities [23].

The government, on behalf of the general
public, should keep this portion of the land
value.

Public service providers should capture this
portion of the increment to cover the costs
of public infrastructure and local service
provision.

Private land owners should profit from this
Increases in land value portion of the increment.
due to landowner’s

investments

Land buyers (or lessees) pay sellers (lessors)
b tolobtain the property rights of land.

Fig. 5. Land value and its contribution. (Source: [22].)

2.3. Residential Land Value Theory

Land value prices are expected using hedonic analysis
based on the comprehension that the value of the property
is not entirely derived from its existence but also from the
characteristics or the context of its location [24]|. The
characteristics included as explanatory variables in the
hedonic method have two types including linkages of
building structures and the land itself [15]. Case study for
housing use the hedonic pricing method and available
structural characteristics facilities support of residents’
needs such as land, number of bedrooms, bathrooms,
availability of garages, swimming pool, and other facilities
that affect sales transactions [25]. The land characteristics
which reflect its location and dependencies of the
environmental condition generate the ease of accessibility,
which subsequently increases its value [9]. According to
Walsh (2007), neighborhood characteristics such as
proximity to the open space area or green building
calculate that the average household that lives %2 mile from
open space is willing to pay more than § 4,104 to reduce
the distance to open space [20].

3. Method and Data Source
3.1. Big Data/Web Scraping

Data was collected using the Knowledge Discovery
in Databases (KDD), with the mined data based on certain
schemes [27]. There are many techniques used to analyze
data. However, this study utilized the web scraping
technique capable of amassing charts, pictures, texts, or
other contain on a website [28], such as numerical and text
data from lamudi.com using Parse Hub application . The
data scraping process can be seen in Figs. 4 to 14.
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Fig. 6. lamudi.com website.

After installing the parse hub application on the computer,
the initial step of the data memo process is selecting the
website properties, the data of which to be retrieved from
the application. The website used in this study is
lamudi.com, an online real estate offering a secure and
easy-to-use platform for sellers, buyers to find or list
properties online (see Fig. 6).
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Fig. 9). Attribute data such as property address, price,
number of bedrooms, number of bathrooms, building
area and land area were taken by performing a process of
relative select to each of these data (see Fig. 10).
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After opening the ParseHub application (see Fig. 7), the
next step to be performed is copying the property website
page link into the application (see Fig. 8), and starting a
new project on its start page.
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Fig. 8. Start the project on Parse Hub.

Every advertisement title contained on a page of the
website is then selected by clicking them one by one (see
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(for example, the number of bathrooms), then that data
retrieval will be performed to get needed further detailed
data (see Figs. 11 and 12).
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Fig. 12. Making data detailing templates.

Moreover, to get the coordinates of the location of the
property in the form of latitude and longitude, the device
for element inspection on the website page is activated
beforehand, so that the latitude and longitude coordinate
data can be selected and then extracted (see Figs. 13 and

Afterward, the next step to be done is clicking Gef Data
and Run buttons so that the data will be ready to be
downloaded. Finally, in order to get the data presented in
Excel format, the last step to be carried out is clicking
download button (see Fig. 16).
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Fig. 14. Extract coordinates data.

After all of the data needed has been completely collected,
they will be displayed in a tabular form that can be seen in
Fig. 15 below.

Fig. 16. Data ready to download.

The data mining was conducted from November
15th till December 2018, with a total of 1,751 properties
located in South Jakarta. The data retrieved also contained
structural attributes such as pricing/meter square, area,
building, number of bedrooms and bathrooms, and the
latitude/longitude  coordinates.  Furthermore, data
screening and cleansing were carried out in order to get
the data cleaned since there were several data that
contained similar information. There were similarities
because the website is always updated on a real time basis.
Therefore, the pages keep changing containing different
contents as the new advertisements for residential
property sales uploaded to the website. The data cleansing
process was carried out and filtered on excel format, which
resulted in a total of 1,237 residential sales set free from
similarity (see Fig. 17).
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Fig. 17. Mapping residential data from the scraping
process in ArcGIS.

3.2. Mapping Data in ArcGIS

The mapping of data in ArcGIS aims to obtain the
research catchment area and distance of the residential

LEGEND
+  Data_Residential_Project
@ LRT_Project
LRT_Bufter
[ Project Map

Fig. 18. Catchment Area 1 km from LRT Station.

Mapping was also conducted using the coordinates
of the Mall, Hospital, School, Park and CBD location
obtained from Google Maps. In accordance with Fig. 19,
the distribution of facilities was both in and outside the

DOI:10.4186/¢j.2020.24.4.249

properties to facilities which were determined according
to the independent variables of the study. Previously,
location data including latitude and longitude coordinates
in residential areas were obtained through the web
scraping process. Furthermore, other coordinates such as
LRT, Mall, Hospital, School, Park, and CBD station
locations were obtained through search coordinates on
Google Maps.

After the data was collected, the first mapped
coordinates of the residential location in ArcGIS, resulted
in data of 1,237 properties spread throughout the South
Jakarta area. Furthermore, the coordinates of LRT stations
in the Dukuh Atas-Ciliwung LRT line including Dukuh
Atas, Karet Kuningan, Rasuna Said, Kuningan, Cawang,
Cikoko and Ciliwung stations were mapped. The
coordinates of LRT stations were initially the benchmark
which created a catchment area of 1 km by the TOD
regulatory standard with boundary tools in ArcGIS. The
catchment area is the scope of this research, therefore, in
the end, the residential area numbering 1,237 data was not
used, because its formation eliminated the residential
outside 1 km from the LRT station and produced data of
105 residential properties processed from the equation of
the hedonic price model (see Fig. 18). This was followed
by distance measurements of the residential properties
which were carried out at the nearest LRT station using
the tools available in ArcGIS.

research area. Similar to LRT stations, the calculation and
distance of residential properties to the Mall, Hospital,
School, Park, and the nearest CBD area were also
calculated using the near tools in ArcGIS.
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Fig. 19. Mapping data on ArcGIS.

4. Result and Discussion

Data result from ArcGIS was 105 within a distance of
1 km from the LRT station, which led to its disposal, also

Table 1. Descriptive statistics of the research data.

known as an outlier by filtering it deviant data.
Furthermore, data with land price above IDR
100.000.000/m2 were removed. Therefore, 101 were
processed with SPSS.

N Minimum Maximum Mean Std. Deviation

Price 101 20,000,000.00  69,000,000.00 35,911,601.96 11,699,215.41
Land_Area 101 100.00 850.00 323.64 190.25
Floor_Area 101 110.00 1500.00 384.79 244.50
Bed_room 101 1.00 10.00 6.02 2.75
Bath_room 101 1.00 10.00 5.06 2.77
LRT_Distance 101 219.00 989.00 619.92 227.61
Res_Mall 101 0.00 1.00 0.60 0.49
Res_Hospital 101 0.00 1.00 0.74 0.44
Res_School 101 0.00 1.00 0.01 0.10
Res_Park 101 0.00 1.00 0.23 0.42
Res_CBD 101 0.00 1.00 0.58 0.50
Valid N

(listwise) 101

The results obtained shows (see Table 1) that the
lowest residential price value is IDR 20,000,000/m2 in
Mampang area, while the highest is IDR 69,000,000/m2
in Kemang area, with an average price of IDR
35,911,602/m2. The lowest land area based on the above
results is 100 m2, and the highest is 850 m2, while the
lowest building area is 110 m2 and the highest is 1,500 m2
with an average land area of 323 m2 and building area of
384 m?2. The minimum number of bedroom and
bathroom area is 1, while the maximum number is 10 with

256

an average of six bedrooms and five bathrooms. The
distance of the residential property to the nearest LRT
station is 219 m, and the farthest is 989 m with an average
distance of 619 m. Furthermore, the dummy variables,
such as the existence of Mall, Hospital, School, Park, and
CBD at a distance of 1 km had the highest value of 1 for
proximity less than 1,000 m and the lowest value 0 for
proximity more than 1,000 m.
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Pearson Correlation test was also carried out to
determine the relationship between two variables with a
significant value below 0.05. Two variables are stated to
be correlated when changes in one variable are
accompanied by changes in other variables, both in the
same direction or the opposite direction. Although the
correlation coefficient value is small (not significant) it
does not mean that the two variables are not
interconnected. The two variables may have a strong close
relationship, but the correlation coefficient value is close
to zero, for example in the case of non-linear relationships.
Thus, the correlation coefficient only measures the
strength of the linear relationship and not the non-linear
relationship [29]. The magnitude of value correlation is
determined based on Table 2.

Table 2. Cotrrelation Value.

r value Correlation
0.00 — 0.25 Weak
0.26 — 0.50 Moderate
0.51-0.75 Strong
0.76 - 1 Very strong

Table 3. Pearson Correlation: Dependent Variable vs
Independent Variable.

Ln Price
Pearson .

Correlation Sig- N
Ln_Price 1 101
Land_Area 0,094 0,350 101
Floor_Area 0,103 0,306 101
Bed_room A27* 0,000 101
Bath_room A410%+* 0,000 101
LRT_Distance 0,071 0,481 101
Res_Mall .845%* 0,000 101
Res_Hospital A425%* 0,000 101
Res_School 0,001 0,989 101
Res_Park A407** 0,000 101
Res_CBD .819%* 0,000 101

According to the previous result (see Table 3),
independent variables have a relationship to residential
prices in accordance with the structure, number of
bedrooms and bathrooms on the medium level. The
neighborhood attributes that affect the residential price
are the proximity to Mall and CBD areas on the highest
level, thereby increasing the value of the property. Besides,
proximity to hospitals and parks also has a positive
relationship to a moderate level.

Table 3 also describes the relationship between the
independent variables of structure attributes. Moreover,
the number of bedrooms is positively related to
bathrooms, as well as land and building areas.
Furthermore, neighborhood attributes are negatively
correlated to the distance to LRT and proximity to the
Hospital, since operations of the stations tend to disturb
the hospitals. Therefore, their locations are far apart.
Another case with proximity is the mall and CBD area
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with strong positive correlation, by the current condition,
which is usually in a crowded area or the centre of the city.

5. Conclusion

The price of residential property in catchment area 1
km around the stations in LRT Dukuh Atas-Ciliwung line
is positively correlated with the number of bedrooms and
bathrooms, with significant values of 0.427 and 0.410 at
the moderate level. The result is similar to the previous
study in the City of Atlanta and DeKalb, where neither
neighborhood attributed to the proximity of residencies to
hospitals and parks within 1 km which are positively
correlated to significant values of 0.425 and 0.407
indicating a moderate correlation. Therefore, the most
correlated variables increased residential property values
as well as proximity to malls and CBD areas with
significant values of 0.845 and 0.819. Unfortunately, this
study did not produce the correlation between residential
property values and proximity to LRT, which was proven
by a significant value of 0.071. This occurred because
people still utilized the old techniques and effects of being
so close to the rail transit. Therefore, proximity to LRT
stations has not been used as a variable that affects the
land value, even though the LRT is designed in such a way
that it is environmentally friendly using the U-Shaped
Girder capable of reducing noise to approximately 15
decibels [30].
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