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* Short-term Rental and
Home-Sharing
Short-term rentals and
home-sharing are similar
concepts, but they differ
in that short-term rentals
often involve professional
real estate companies or
investors operating entire
apartments or multiple
lodging facilities, representing
amore organized form of
rental business compared
to home-sharing. In many
countries, individual hosts offer
personal homes as lodging,
but accommodations provided
by professional real estate
companies are also commonly
available through platforms.
For this reason, alternative
accommodation services like
Airbnb are categorized as
short-term rental businesses
rather than merely home-
sharing. In South Korea, under
Article 2, Section 1, [tem 2
of the Public Health Control
Act, "businesses providing
facilities and services where
guests can sleep and stay" are
defined as lodging businesses.
Short-term rental businesses
using properties not originally
intended for accommodation,
like Airbnb, must register as
urban guesthouses under
the Tourism Promotion Act.
Consequently, in Korea,
regardless of the business
entity, the term 'lodging
business' is more commonly
used than 'rental business'
Therefore, to facilitate
understanding among Korean
readers, the term 'home-
sharing business' is used in this
study to refer to what is known
internationally as the short-
term rental business.

* Apartments in South Korea
Apartments are similar to
condominiums in the United
States in that individuals own
their respective units within a
building,
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1. Research background and the objectives

1.1. The Home-Sharing Industry and Its Impact on the Real Estate
Market

According to a 2022 Vantage Market Research report, the global home-sharing
market was valued at $100.8 billion and is projected to reach $228.9 billion by
2030. This indicates that home-sharing has become a significant sector in the
hospitality industry with substantial potential for continued growth. Generally,
an increase in accommodation supply signifies a boost in the tourism industry,
which can lead to the revitalization of local economies.

However, the growth of the home-sharing industry has also highlighted
several issues. As a result, major cities around the world are tightening
regulations on home-sharing. The rise of platforms like Airbnb has significantly
increased the supply of accommodations, but this is perceived as contributing
to overtourism and negatively impacting local communities in cities where
large-scale real estate investments and developments have already been
made. Additionally, there are concerns about the increase in social costs in
major cities due to the negative impacts of home-sharing.

A prime example of these issues is seen in Venice, Italy. According to Inside
Airbnb, as of June 2023, about 7,000 Airbnb listings are concentrated in
Venice's main tourist areas. This signifies a shift from spaces that were once
residential housing for locals to accommodations for tourists. This has led to a
significant decrease in housing availability, potentially threatening the housing
rights of local residents and the stability of the community in the long term.

Figure 1: Distribution of Airbnb in Venice, Italy (Left) and Scenes of
Conflict with Local Residents (Right).

Source: Inside Airbnb (Left), Campaign For A Living Venice (Right)
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Other cities in Europe and the United States are experiencing similar
situations, and the issue extends beyond just housing availability. The
sharp imbalance between housing demand and supply is leading to
increases in property prices and rent. In New York City, the rise in home-
sharing supply due to Airbnb is causing a decrease in long-term rental
housing supply, leading to higher living costs. A 2018 report by the New
York City Comptroller's Office showed that the increase in Airbnb had a
significant impact on rent increases in various areas. Notably, areas like
'Murray Hill, Gramercy & Stuyvesant Town' and 'Chelsea, Clinton & Midtown
Business District' saw rent increases of over 20%, which is clear evidence
of these changes.

Therefore, while the rapid growth of the home-sharing industry can have
positive effects on the tourism industry and local economies, the negative
impacts on the housing market and local communities cannot be ignored.
This suggests that policymakers need to give more careful consideration
to the regulation and management of the home-sharing industry.

Table 1: Estimated Rent Change Rates in New York City Due to the
Increase of Airbnb

. Estimated Rent Change

Chelsea, Clinton & Midtown Business District 21.6
Murray Hill, Gramercy & Stuyvesant Town 215
Chinatown & Lower East Side 19.6
Battery Park City, Greenwich Village & Soho 19.3
Greenpoint & Williamsburg 18.6
Hamilton Heights, Manhattanville & West Harlem 15.9
Bushwick 15.6
Bedford-Stuyvesant 14.4

Park Slope, Carroll Gardens & Red Hook 12.4
Upper East Side 11.3

Brooklyn Heights & Fort Greene 10.7

Source: Bureau of Budget, New York City

1.2. Strengthening of Home-Sharing Industry Regulations in Major
Cities Worldwide

Despite the economic benefits brought by home-sharing platforms, major
cities around the world are establishing regulations to minimize social issues.
New York City enacted the 'Short-Term Rental Registration Law' (or 'New York
City Local Law 18') in 2022 and started implementing it in September 2023.
Los Angeles had already established the '"Home-Sharing Ordinance' (HSO) in
2018. The key provisions of these laws require hosts to register with the city
government to operate home-sharing businesses and set annual limits on
the duration for which a housing unit can be converted into a home-sharing
accommodation. The primary goal is to regulate home-sharing within legal
frameworks, preventing excessive conversion of residential units into home-
sharing accommodations and thus minimizing the negative impact of home-
sharing expansion on housing availability and housing costs.
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[REFERENCE] Examples of Home-Sharing Industry Regulations Abroad

New York City - Short-Term Rental Registration Law

The 'Short-Term Rental Registration Law' passed in September 2021 in
New York City has been in effect since September 2023. New York City has
been implementing legislation related to home-sharing since 2016. The
original legislation only specified the number of guests and the annual
number of rental days (within 30 days), but the newly implemented law
mandates the registration of business operators and information for long-
term lease operators of residences for more than 30 days. Additionally,
even if the annual operating days are within 30 days, the law requires the
registration of personal and revenue information of the host if the entire
residence is rented out.

Los Angeles - Home-Sharing Ordinance

The 'Home-Sharing Ordinance' passed in 2019 in Los Angeles applies
detailed and strict provisions related to home-sharing, introducing a permit
system that allows only hosts with a registration number to list properties.
To obtain a registration number, hosts must go through an information
registration and review process to acquire a permit. They are allowed to
operate their residence as a home-sharing establishment for up to 120
days annually and can only accept rental reservations for a maximum of 30
days at a time. The permit must be renewed annually, with a fee of $89 per
renewal. Additionally, hosts are required to pay a fee of $3.10 per night to
the city government.

San Francisco - Short-Term Rental Regulation

Since 2015, San Francisco's home-sharing regulations stipulate that a host
must reside in the property for at least 275 days a year to be eligible for
listing. In other words, they can operate the rental business for a maximum
of 90 days annually and must register with the city government's short-
term rental department before listing. Once registered, the qualification is
maintained for two years, with a registration fee of $450. Additionally, the
regulations require the disclosure of earnings for tax purposes, and a 14%
Transient Occupancy Tax (TOT) is levied on reservations of less than 30
days.

Cities in Europe

Major cities in Europe are also regulating Airbnb operations by imposing
limits on the number of days per year that home-sharing can operate.
Below is the status of the annual limits on home-sharing business
operations being regulated in major European cities.

«Vienna, Austria - 90 days « Amsterdam, Netherlands - 30 days
« Paris, France - 120 days « Barcelona, Spain - 30 days
+ Berlin, Germany - 90 days + London, UK - 90 days
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According to a study by Koster et al. (2018), the real estate rental prices
in LA County significantly decreased after the enactment of HSO in 2018,
demonstrating the effectiveness of regulations in stabilizing the real estate
market.

1.3. The Extent of Airbnb's Impact on Property Prices and Rental Rates
in Seoul?

In Seoul, compared to European cities with high tourism dependency or
major cities in the United States, the density of Airbnb accommodations is
generally not high. As of March 2023, there are about 44,000 Airbnb listings in
New York City and about 77,000 in London, while Seoul has relatively fewer,
with approximately 14,000. However, there are areas in Seoul where Airbnb
accommodations are concentrated, and the increase in the number of these
accommodations, considering the overheating of the Seoul real estate market,
can have a significant impact even with fewer numbers.

Moreover, in South Korea, shared accommodation businesses are regulated
as 'urban guesthouses' under the Tourism Promotion Act, but most
accommodations are essentially in a regulatory blind spot. Therefore,
while there is movement towards strengthening regulations on shared
accommodation businesses, a clear understanding of the potential
consequences of the growth of these businesses on the accommodation
industry and local communities is needed before taking proactive measures.
The experiences of major cities abroad suggest that the growth of shared
accommodations can significantly impact the real estate market. Based on
this background, this study aims to:

1 Empirically verify the 2 Empirically verify 3 Clarify whether the
impact of the expansion whether the expansion impact of Airbnb
of Airbnb on therise of Airbnb has a varies according to the
in real estate pricesin significant effect not characteristics of each
Seoul and determine its only on real estate prices legal district in Seoul.
role as a catalyst for real but also on rental rates
estate price increases. in the Seoul area.

2. Growth of Airbnb in Seoul and Trends in Property Prices
and Rental Rates

As of April 2023, there are a total of 13,945 Airbnb listings registered in Seoul.
Looking at Figure 2, Airbnb accommodations are registered throughout Seoul,
but it can be seen that some areas have a high density of accommodations.
Particularly, as of April 2023, over 8,000 Airbnb listings are concentrated in just
five districts: Mapo-gu, Gangnam-gu, Yongsan-gu, Jung-gu, and Jongno-gu,
with Mapo-gu alone accounting for more than 2,900 of these listings.
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Figure 2: Distribution of Airbnb in Seoul (As of April 2023)

Listing Type
@ Entire House/Apt.

@ Private Room

® Hotel Room
@® Shared Room/Hostel
@® Etc.

Source: “The Airbnb Landscape of Seoul’; CHRIBA Insights, Vol. 1 No. 2

Among the 467 legal districts in Seoul, the top 10 areas with the highest
number of Airbnb listings are shown in Table 2. It can be observed that these
top legal districts are generally concentrated in certain areas. Notably, Seogyo-
dong has 628 registered accommodations. Considering that these properties
were previously used as residences, this indicates a corresponding decrease
in the number of available real estate products for residency in the area. Thus,
the increase in the number of Airbnb listings suggests that it could impact the
real estate market in certain areas.

Table 2: Top 10 Legal Districts with the Highest Number of Airbnb Listings

Seogyo-dong (Mapo-gu)

2 Yeoksam-dong (Gangnam-gu) 551 4.8
3 Yeonnam-dong (Seodaemun-gu) 442 3.8
4 Donggyo-dong (Mapo-gu) 428 3.7
5 Seocho-dong (Seocho-gu) 365 3.2
6 Itaewon-dong (Yongsan-gu) 273 24
7 Changcheon-dong (Seodaemun-gu) 237 2.1
8 Sillim-dong (Gwanak-gu) 235 2.0
9 Bongcheon-dong (Gwanak-gu) 211 1.8
10 Namsandong 2-ga (Jung-gu) 197 1.7

Note) Percentage (%) represents the proportion of Airbnb listings in a legal district relative to
the total number of Airbnb listings in Seoul.

Source: “Impact of Airbnb Expansion on Seoul's Real Estate Prices’, CHRIBA Insights, Vol. 1 No. 6
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Figure 3 shows the trends in changes in property prices and rental rates by
type of real estate in Seoul, as well as the change in the number of Airbnb
listings. First, examining the trend of real estate prices and the increase in
Airbnb listings (a) in Figure 3, the price fluctuations of officetels and multi-
family housing are relatively small, while the price changes of apartments
have shown high volatility since 2017. Notably, this period coincides with
a rapid increase in Airbnb listings and rising trends in real estate prices,
suggesting a need to statistically ascertain if there is a significant correlation
between the increase in Airbnb listings and real estate price fluctuations.

Meanwhile, looking at the trend of real estate rental rates and the increase
in Airbnb listings (b) in Figure 3, the fluctuation in rental rates for officetels
and multi-family housing is relatively minor, but the changes in apartment
rental rates are more pronounced. Particularly for apartment rentals, until
2017, they generally maintained a consistent level, showing a temporary rise
each January. However, since 2017, the pattern has become irregular with
fluctuations, and since 2020, there has been a general upward trend. The
monthly rental rates for officetels and multi-family housing have also shown
a steady increase since 2020. These trends, coinciding with the increasing
trend of Airbnb listings, indicate the need to empirically verify the relationship
between the increase in Airbnb listings and real estate rental rates.

Figure 3: Trends in Real Estate Prices, Rental Rates (Monthly Rent), and
Increase in Airbnb Listings.

(a) Trends in Seoul Real Estate Prices and Increase in Airbnb Listings.
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(b) Trends in Seoul Real Estate Rental Rates (Monthly Rent)' and Increase in Airbnb Listings.
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1. Jeonse (a South Korean housing lease system where tenants pay a large lump-sum deposit
instead of monthly rent, which is refunded at the lease's end) and monthly rent deposits are
converted into monthly rental rates using the monthly lease conversion rate for each area.

Source: Airbnb website; Seoul Open Data Plaza
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3. Methodology

3.1. Data and variables

This study analyzed data collected monthly by legal district (‘Dong’) in Seoul
to clarify the relationship between the real estate market in Seoul and the
growth of Airbnb. Out of 467 legal districts in Seoul, 94 districts with 30
or more Airbnb listings registered as of December 2022 were selected for
analysis. The data used in this study and their sources are listed in Tables 3
and 4, respectively. According to Table 3, to examine the impact on Seoul
real estate prices, the median transaction value of real estate in Seoul's legal
districts per month was chosen as the dependent variable, and the cumulative
number of Airbnb listings was selected as the independent variable. To control
for exogenous factors, the mortgage interest rate, consumer price index,
and median price of all real estate in Seoul were used as control variables.
The data for this analysis comprised monthly data from January 2010 to
December 2022.

Table 3: Variables Used in the Analysis for the Real Estate Prices

Dependent Median Transaction Price by Legal District Seoul Open Data Plaza

Variable (in Million Won)
Independent . I .
Variable Number of Airbnb Listings Airbnb
Mortgage Interest Rate (%) Bank of Korea
Co_ntrol Consumer Price Index (2020=100) Bank of Korea
Variables

Median Price of All Real Estate in Seoul

(in Million Won) Seoul Open Data Plaza

According to Table 4, to analyze the impact of Airbnb expansion on
monthly rental rates in Seoul, the median monthly rent of each legal
district was chosen as the dependent variable. In this study, monthly rent
includes both jeonse and monthly rent deposits converted into monthly
rental rates. The conversion of monthly rent was conducted using the
monthly lease conversion rate by district. Similar to the real transaction
price model, the cumulative number of Airbnb listings was selected as the
independent variable, and the jeonse loan interest rate, consumer price
index, and median monthly rent of all Seoul were used as control variables.
The data were collected monthly, but due to constraints in data utilization,
the model verifying the impact on lease rates, unlike the real transaction
price model, comprised data from January 2011 to December 2022.




YANOLJA RESEARCH BRIEF

yanolja research

Table 4: Variables Used in the Analysis for the Monthly Rentals

Dependent Median Monthly Rent by Legal District Seoul Open Data Plaza

Variable (in Ten Thousand Won)
Indep_endent Number of Airbnb Listings Airbnb
Variable
Mortgage Interest Rate (%) Bank of Korea
Co_ntrol Consumer Price Index (2020=100) Bank of Korea
Variables

Median of Monthly Rent in Seoul

(in Million Won) Seoul Open Data Plaza

3.2. Analysis Model

This study aims to elucidate the impact of Airbnb's expansion on real estate
prices and rental rates by statistically verifying the causal relationships
between monthly time series data for each legal district. Since the main
variables, real estate prices, rental rates, and the number of Airbnb listings,
show an increasing trend over time, using a standard regression model could
lead to spurious causality. Therefore, this study selected the Vector Error
Correction Model (VECM), a econometric model advantageous for estimating
causal relationships in time series, as the empirical model.

VECM is an appropriate model that explains short-term impact relationships
between variables using autoregressive terms while describing the long-term
equilibrium between variables through error correction terms. This study aims
to estimate the long-term elasticity between the increase in Airbnb listings
and real estate prices and rental rates using VECM. Elasticity measures the rate
of change in real estate prices and rental rates due to a 1% increase in Airbnb
listings and is a suitable indicator to quantify the effect of Airbnb on the real
estate market.

What is Elasticity?

In economics, elasticity quantifies how sensitively one economic
phenomenon responds to changes in another. Generally, elasticity
represents the rate of change in the resulting variable when the causing
variable changes by 1%. An elasticity of 1 means that a 1% increase in the
cause variable leads to a 1% increase in the result variable. Conversely, an
elasticity of -1 implies that a 1% increase in the cause variable results in a
1% decrease in the result variable. The case where the absolute value of
elasticity is 1 is defined as “unit elastic,” when the absolute value is greater
than 1, itis considered “elastic,” and when it is less than 1, it is “inelastic”
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4. Analysis Results

4.1. The Impact of Airbnb on the Increase of Real Estate Prices in Seoul

Figure 4 shows the 28 legal districts where long-term elasticity of apartment
real transaction prices is significantly evident due to the expansion of Airbnb.
According to the analysis, there is a relative concentration of significant legal
districts in Mapo-gu and Gangnam-gu, where the density of Airbnb is the
highest overall. However, numerous legal districts outside these high-density
Airbnb areas also showed significant elasticity, suggesting that the effects of
Airbnb can be determined by the unique characteristics of each legal district,
independent of Airbnb density. Among the 28 legal districts with significant
elasticity, only "Hannam-dong" shows an elasticity of more than 1, while the
rest have elasticity of 0.5 or less. This indicates that if the number of Airbnb
listings increases by 1%, the apartment prices in Hannam-dong are expected
to rise by more than 1%.

Figure 4: Elasticity of Apartment Real Transaction Prices

Elasticity

1orabove

05-10

0.0-05

statistically not significant

Banghwa-
ong

Note) The areas marked with a blue line represent the five districts with the highest Airbnb
density (Mapo-gu, Gangnam-gu, Yongsan-gu, Jung-gu, and Jongno-gu).
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Figure 5 shows the results for 20 legal districts where the impact of Airbnb
on the real transaction prices of officetels is significantly evident. Among the
five districts with high Airbnb density, only Gangnam-gu shows pronounced
elasticity in real transaction prices due to Airbnb expansion. In other high-
density districts, the Airbnb effect is not as clear. Instead, significant elasticity
is observed in some legal districts not belonging to the high-density Airbnb
districts, which are known for a high supply of officetels (e.g., Seocho-dong,
Bangbae-dong, Jamsil-dong, Guro-dong, Bongcheon-dong, etc.).

Figure 5: Elasticity of Officetel Real Transaction Prices
Elasticity

1orabove

05-10

0.0-0.5

statistically not significant

Cheongdam-/ Hwayang-
dong dong

Samseong- ’
Nophyeon-dong | Jamsil-
ong dong

ong

Note) The areas marked with a blue line represent the five districts with the highest Airbnb
density (Mapo-gu, Gangnam-gu, Yongsan-gu, Jung-gu, and Jongno-gu).

10
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Figure 6 presents the results of verifying the impact of Airbnb on the real
transaction prices of multi-family housing. For these types of real estate, legal
districts with significant long-term elasticity in real transaction prices are
mostly located in districts with high Airbnb density. Additionally, the areas
where elasticity is significant tend to be regions with a high concentration of
multi-family housing (e.g.. Mangwon-dong, Hapjeong-dong, Dabang-dong,
Sillim-dong, Huam-dong, Itaewon-dong, etc.). This suggests that the impact
of Airbnb on price increases in multi-family housing may be more pronounced
in areas with concentrated Airbnb expansion.

Meanwhile, all legal districts where elasticity of real transaction prices is
significant for each type of real estate can be found in Appendix 1.

Figure 6: Elasticity of Multi-Family Housing Real Transaction Prices

Elasticity

1orabove

0.5-10

0.0-0.5

statistically not significant

Banghwa-
dong

CHeongdam-
dong

Munjeong-
dong

Note) The areas marked with a blue line represent the five districts with the highest Airbnb
density (Mapo-gu, Gangnam-gu, Yongsan-gu, Jung-gu, and Jongno-gu).

11
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4.2. The Impact of Airbnb on Rental Rates in Seoul Real Estate

Figure 7 shows the 22 legal districts where the elasticity of monthly apartment
rental rates is significantly evident due to the expansion of Airbnb. In Mapo-
gu, the district with the highest Airbnb density, significant results were found
in 5 legal districts, among which "Hapjeong-dong" showed relatively high
elasticity, indicating that the impact of Airbnb on real estate rental rates
is pronounced in Mapo-gu. Notably, despite a relatively low proportion
of apartments, significant Airbnb effects were observed in "Bongcheon-
dong" and "Sillim-dong," which have high Airbnb densities. Among the 22
legal districts with significant elasticity in monthly apartment rental rates,
"Hoehyeon-dong 1-ga" was the only one to exhibit an elasticity exceeding 1.

Figure 7: Elasticity of Apartment Rental Rates (Monthly Rent)
Elasticity

1 orabove

05-10

0.0-0.5

statistically not significant

Note) The areas marked with a blue line represent the five districts with the highest Airbnb
density (Mapo-gu, Gangnam-gu, Yongsan-gu, Jung-gu, and Jongno-gu).

12
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Figure 8 displays the legal districts where the elasticity of monthly officetel
rental rates is significantly evident due to the expansion of Airbnb. The
elasticity of officetel rental rates is particularly pronounced in the Gangnam
districts, including Gangnam-gu, Seocho-gu, and Songpa-gu. Of the 24 legal
districts that showed significant elasticity, 10 belong to these three districts.
These areas not only have a high proportion of Airbnb listings but are also
known for their high concentration of officetels. Additionally, regardless of
the district, some legal districts with a high concentration of officetels (e.g.,
Banghwa-dong, Singil-dong, Seongsu-dong 1-ga, Hwayang-dong) showed
significant effects of Airbnb listing increases on rental rate rises.

Figure 8: Elasticity of Officetel Rental Rates (Monthly Rent)
Elasticity

1orabove

05-10

0.0-0.5

statistically not significant

Sangbong-

Banghwa-
dong
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dong dong

Note) The areas marked with a blue line represent the five districts with the highest Airbnb
density (Mapo-gu, Gangnam-gu, Yongsan-gu, Jung-gu, and Jongno-gu).
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Figure 9 shows the legal districts where the elasticity of monthly rent for
multi-family housing is significantly evident due to the expansion of Airbnb.
Among the 27 legal districts with significant elasticity, the Airbnb effect is
most pronounced in the Mapo-gu area, where both the density of Airbnb
and multi-family housing are high. Particularly in “Sangsu-dong” of Mapo-gu,
the elasticity of real estate rental rates exceeds 1. It is also noteworthy that
significant Airbnb effects are observed in some legal districts with high multi-
family housing density among those with a high number of Airbnb listings
(e.g. Changcheon-dong, Sillim-dong). Additionally, significant Airbnb effects
were observed in some legal districts where multi-family housing is relatively
concentrated in Seoul, despite a lower density of Airbnb listings.

All legal districts with significant elasticity in rental rates for each type of real
estate can be found in Appendix 2.

Figure 9: Elasticity of Multi-Family Housing Rental Rates (Monthly Rent)

Elasticity

1orabove

0.5-10

0.0-0.5

statistically not significant

\ i3 Hwanghal
n Pongja
dong  dong

Note) The areas marked with a blue line represent the five districts with the highest Airbnb
density (Mapo-gu, Gangnam-gu, Yongsan-gu, Jung-gu, and Jongno-gu).
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4.3. Analysis of Differences According to the Characteristics of Each
Legal District

The previous government announced dozens of real estate measures to
stabilize Seoul's real estate market. Among these, the so-called '8.2 measures'
announced on August 2, 2017, and the real estate measures of August 27,
2018, designated 15 districts in Seoul as 'speculative areas.' Since shared
accommodation businesses like Airbnb can contribute to fluctuations in real
estate market supply and demand, it is crucial to understand the relationship
between real estate policies during periods of speculative overheating and the
expansion of Airbnb.

Therefore, this study additionally verified how the effects of Airbnb differ
between speculative and non-speculative areas by analyzing the elasticity
differences. According to the difference analysis results in Table 5, for
'apartments! there were significant differences in both real estate prices and
rental rates depending on whether the area was designated as speculative.
For 'officetels’, there was a significant difference in real estate prices, but no
difference in rental rates. On the other hand, 'multi-family housing' showed no
significant difference in real estate prices but did show a significant difference
in rental rates.

Table 5: Analysis of Differences Based on Speculative Area Designation

Average Elasticity
Category Real Estate Type . Non-
Spedlnie Speculative Difference
Area
Area

Apartment 0.134 0.043 0.091*
Real
Transaction Officetel 0.096 0.027 0.059*
Prices . . .
Multi-family Housing 0.086 0.059 0.037
Apartment 0.207 0.035 0.172**
Monthly Officetel 0.059 0.051 0.008
Rentals
Multi-family Housing 0.241 0.025 0.216*

Note) The differences were statistically verified with Wilcox Rank-sum Test.
***p<0.01; **p<0.05; *p<0.1 (*means the level of the statistical significance)

Table 6 presents the results of the analysis comparing differences between
the five dense Airbnb districts in Seoul (Mapo-gu, Gangnam-gu, Yongsan-gu,
Jung-gu, and Jongno-gu), where over 1,000 Airbnb listings are registered, and
the less dense districts. According to the analysis, for 'apartments’, significant
differences were found only in real estate prices. For 'officetels’, there were no
significant differences in either real estate prices or rental rates. On the other
hand, for 'multi-family housing’ no difference was found in real estate prices,
but there was a significant difference in rental rates.

15
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Table 6: Differences Based on the Presence of Dense Airbnb Districts

Mean Elasticity
Category Real Estate Type Dense Airbnb Les:s Dense :
.. Airbnb Difference
Districts i -
Districts

Apartment 0.181 0.049 0.132*
Real
Transaction Officetel 0.103 0.067 0.036
Prices
Multi-family Housing 0.078 0.080 -0.002
Apartment 0.253 0.082 0.171
Monthly Officetel 0.047 0.063 -0.016
Rentals
Multi-family Housing 0.320 0.034 0.286**

Note: The differences were statistically verified with Wilcox Rank-sum Test.
***p<0.01; **p<0.05; *p<0.1 (*means the level of the statistical significance)

5. Results

5.1. Key Findings

This study analyzed the effect of Airbnb across three types of real estate in
Seoul's legal districts using two dependent variables (real transaction price
and rental rate), dividing the analysis into six cases (three types of real estate
X two dependent variables). Of the legal districts, 11 showed significant
results in four or more cases, as listed in Table 6. Among these, 'Sangsu-dong',
'Samseong-dong', 'Guro-dong', and 'Bangbae-dong' showed significant
results in five of the six cases, and 'Seocho-dong', 'Cheongdam-dong’,
'Yangjae-dong' 'Dapsimni-dong’, '"Hwayang-dong', '"Munjeong-dong', and
'Seongsan-dong' in four cases. Notably, 10 out of these 11 districts showed
significant Airbnb impact on officetel rental rates. In other words, these 11
legal districts can be interpreted as the most affected by Airbnb's expansion in
terms of real estate prices and rental rates in Seoul.

To summarize the findings, the effect of Airbnb on apartment real transaction
prices was prominent in legal districts of Mapo-gu and Gangnam-gu. The
impact of Airbnb on officetel real transaction prices was significant in districts
known for a high supply of officetels. In terms of multi-family housing real
transaction prices, the effect was most notable in Mapo-gu, Yongsan-gu, and
Gangnam-gu areas.

Regarding rental rates, the impact of Airbnb on apartment rental rates was
significant in Mapo-gu's legal districts. The effect on officetel rental rates was
particularly evident in legal districts located in the three Gangnam districts
(Gangnam-gu, Seocho-gu, Songpa-gu). Similar to real transaction prices,
the impact of Airbnb on multi-family housing rental rates was especially
noticeable in Mapo-gu, where both Airbnb and multi-family housing densities
are high.
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The impact of Airbnb on multi-family housing can also be observed in the
difference analysis by legal district. While the elasticity of multi-family housing
prices showed no difference based on speculative area designation or Airbnb
density, a significant difference was found in rental rates. This implies that the
expansion of Airbnb could affect the rise in rental rates for residents of multi-
family housing, particularly in speculative risk areas or areas with high Airbnb
density. Mapo-gu is a typical example of this phenomenon.

Overall, the study confirms that the increase in Airbnb has influenced the
rise in real estate prices and rental rates in certain areas of Seoul. However,
this impact was not consistent across Seoul and varied by legal district. It's
noteworthy that Airbnb's effect on the real estate market is significant not
only in areas with high Airbnb density but also in less dense areas, particularly
in some non-central regions where real estate fluctuations are relatively less.

Table 7: Summary of Statistical Significance Tests for Elasticity in Analysis
Scenarios (Legal Districts with 4 or More Significant Cases)

Real Transaction Prices Monthly Rentals

D!":g.a't Multi- Multi-
ISEFICES Apartment| Officetel family |Apartment family
Housing Housing
X (0] (0] (o)

Sangsu-dong (0] (0]
Samseong-
dong (0] o o X o (o]
Guro-dong (0] (0] X o (0] (0]
Bangbae- X 0 0 0 0 0
dong
Seocho-dong (0] o (0] X (0] X
Cheongdam- X o o o 0 X
dong
Yangjae-dong (0] X (0] (0] (0] X
Dapsimni-
dong X o o X o (0]
Hwayang:- o o X X o o
dong
Munjeong- X o ) 0 X )
dong
Seongsan-
dong (0] X o X o (o]

Note) O: Statistically significant; X: Statistically not significant
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5.2. Implications and conclusion

This study finds significance in its analysis of the impact of Airbnb on
Seoul's real estate market, particularly on property prices and rental rates,
differentiated by legal district and property type. It revealed that while
Airbnb's growth does not uniformly affect all areas of Seoul, it does influence
property price increases in some regions. Specifically, it uncovered heightened
sensitivity in real estate prices in areas with high speculation risk.

Moreover, the study provides critical insights into the impact of Airbnb's
expansion on residential costs, i.e., real estate rental rates. Notably, the fact
that Airbnb significantly contributes to rental rate increases in areas dense
with multi-family housing, like Mapo-gu, suggests Airbnb's growth could
exacerbate housing burdens for the general populace. This underscores the
need for close monitoring and response to Airbnb's ongoing growth and its
effects on housing availability and costs.

Airbnb CEO Brian Chesky recently predicted in a media interviews' that more
tourists would visit Korea, especially Seoul, due to the global popularity of
K-Culture. He mentioned that, as of 2023, Seoul's Airbnb listings are not as
numerous as in other global tourist cities but have high growth potential.
Thus, there's a high likelihood of an expansion in accommodations like Airbnb
with the increase in foreign tourists to Korea.

This situation, the rapid growth of Airbnb, could have a more significant impact
on Seoul's real estate market. The expansion of shared accommodation
businesses affects housing availability and costs, especially in areas like Seoul
where housing expenses are high. Therefore, the government needs to closely
analyze the impact of shared accommodation businesses like Airbnb on the
real estate market and develop necessary policies based on this analysis.

In conclusion, Airbnb's growth can be a major factor affecting the real estate
market in specific areas of Seoul, necessitating monitoring and understanding
at this juncture. This goes beyond merely tracking real estate market trends,
as it directly relates to national housing issues, i.e., the quality of life, and
ultimately plays a crucial role in reducing social costs.

[Reference]

Koster, H. R, Van Ommeren, J., & Volkhausen, N. (2021). Short-term rentals and the housing
market: Quasi-experimental evidence from Airbnb in Los Angeles. Journal of Urban
Economics, 124, 103356.

Vantage Market Research (2023, July 10). Short-Term Rental Market - Global Industry
Assessment & Forecast. https://www.vantagemarketresearch.com/industry-report/
shortterm-rental-market-2178

1 https//www.chosun.com/economy/tech_it/2023/11/09/TT5XUH4W4JG2BFFOUUKS3IV3DE/
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Appendix 1: Legal Districts with Significant Impact of Airbnb
on Property Price Increase

1. Apartments (N=28)

WldeAdmln WldeAdmln
m Legal District | Elasticity m Legal District | Elasticity

10

11

12

13

14

Yongsan-gu
Gangnam-gu
Mapo-gu

Gangnam-gu

Seodaemun-
gu
Gangnam-gu

Gangseo-gu
Mapo-gu
Gangnam-gu
Songpa-gu
Jongno-gu
Gangnam-gu
Gangseo-gu

Seocho-gu

Hannam-dong

Samseong-
dong

Mapo-dong
Sinsa-dong

Yeonhui-dong

Yeoksam-
dong

Hwagok-dong
Nogosan-dong

Daechi-dong

Jamsil-dong
Sungin-dong

llwon-dong

Banghwa-
dong

Yangjae-dong

2. Officetel (N=20)

WldeAdmln WldeAdmln
m Legal District | Elasticity u Legal District | Elasticity

10

Gangnam-gu

Dongdaemun-
gu
Gangnam-gu

Songpa-gu
Songpa-gu
Seocho-gu

Gangnam-gu

Seodaemun-
gu
Gwanak-gu

Mapo-gu

Nonhyeon-
dong
Hwigyeong-
dong
Cheongdam-
dong
Jamsil-dong
Munjeong-
dong
Bangbae-
dong
Samseong-
dong
Changcheon-
dong
Bongcheon-
dong

Dohwa-dong

1.180

0.296
0.276
0.196

0.194

0.138

0.113

0.110
0.094

0.072

0.067

0.066

0.061

0.052

0.317

0.242

0.135
0.111
0.108

0.097

0.094

0.080

0.062

0.061

16
17
18

19

20

21

22
23

24

25

26

27

28

12

13
14
15

16

17

18

19

20

Mapo-gu
Seocho-gu
Songpa-gu

Jung-gu

Guro-gu

Gangbuk-gu

Yeongdeungpo-
gu
Seocho-gu

Jung-gu
Mapo-gu

Dongdaemun-
gu
Seodaemun-
gu

Jongno-gu

Gwangjin-gu

Jung-gu

Seodaemun-
gu
Mapo-gu

Gangbuk-gu
Guro-gu
Seocho-gu
Gangnam-gu

Gwangjin-gu

Dongdaemun-
gu
Jungnang-gu

Hapjeong-
dong

Seocho-dong

Songpa-dong
Chungmuro
4-ga
Guro-dong
Suyu-dong
Singil-dong
Banpo-dong
Sindang-dong
Seongsan-
dong
Hwigyeong-
dong
Daehyeon-
dong
Changsin-
dong

Hwayang-
dong

Euljiro 5-ga

Daehyeon-
dong

Sangsu-dong
Suyu-dong
Guro-dong

Seocho-dong

Daechi-dong

Hwayang-
dong
Dapsimni-
dong
Sangbong-
dong

0.049

0.044
0.043
0.040

0.036

0.024

0.020

0.018
0.010

0.009

0.004

0.003

0.002

0.001

0.058

0.050

0.045
0.039
0.036

0.016

0.014

0.008

0.008

0.007
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3. Multi-family housing (N=26)

WldeAdmm WldeAdmln
u Legal District | Elasticity u Legal District | Elasticity

N

10

11

12
13

Daehyeong-
Mapo-gu dong
__. Seongsu-dong
Seongdong-gu 1-ga
_ Banghwa-
Gangseo-gu dong
Yongsan-gu Itaewon-dong
Gangnam-gu  Sinsa-dong
_ Hapjeong-
Mapo-gu dong
Gangnam-gu Cheongdam-
g g dong
_ Yongsan-dong
Yongsan-gu 2-ga
Mapo-gu Sangsu-dong
_ Seongsan-
Mapo-gu dong
_ Nonhyeon-
Gangnam-gu dong
Seocho-gu  Seocho-dong
Seocho-gu Yangjae-dong

0.379

0.249

0.241

0.137
0.128

0.119

0.110

0.096

0.075

0.074

0.057
0.052
0.049

15

16

17
18

19

20

21

22

23

24
25
26

Jung-gu

Dongdaemun-
gu
Gangnam-gu

Yongsan-gu
Gangnam-gu
Songpa-gu
Gwanak-gu
Seocho-gu
Dongjak-gu
Gangnam-gu
Yongsan-gu
Jongno-gu

Mapo-gu

Sindang-dong  0.041
Dapsimni-
dong 0.038
llwon-dong 0.032
Huam-dong 0.030
Daechi-dong 0.027
Munjeong-
dong 0.026
Sillim-dong 0.025
Bangbae-
dong 0.020
Daebang-
dong 0.018
Samseong-
dong 0.014
Hannam-dong 0.012
Sungin-dong  0.003
Mangwon-
dong 0.0005
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Appendix 2: Legal Districts with Significant Impact of Airbnb
on Property Rental Rate

1. Apartments (N=22)

WldeAdmln WldeAdmln
m Legal District | Elasticity m Legal District | Elasticity

Jung-gu Hoeh\{e;):dong 1.173 Gangnam-gu Cheggﬁ;am- 0.044
2 Mapo-gu Hazj: :gng- 0.558 13  Gwanak-gu Bondg:ri:gon- 0.040
3 Mapo-gu Sangsu-dong  0.413 14  Songpa-gu Mu‘r;ienogng- 0.030
4  Gangseo-gu Hwagok-dong 0.318 15 Gangbuk-gu Mia-dong 0.020
5 Songpa-gu Sec.;:jl:,cnh;n- 0.234 16 Mapo-gu Seogyo-dong  0.018
6 Mapo-gu Ma:g::’;n_ 0.168 17  Seocho-gu Yangjae-dong 0.013
7 Seoda;:mun- Dazlmagon- 0.125 18 Yongsan-gu Itaewon-dong 0.010
8 Songpa-gu Songpa-dong  0.111 19 Dongjak-gu Dactla:ﬁgg— 0.010
9 Gangnam-gu llwon-dong 0.075 20 Yongsan-gu Huam-dong 0.010
10  Seocho-gu Ba;f:;e' 0067 21 Gwanak-gu Sillim-dong  0.010
11 Mapo-gu Mapo-dong 0.064 22 Guro-gu Guro-dong 0.008

2. Officetel (N=24)

WldeAdmln WldeAdmln
m Legal District | Elasticity m Legal District | Elasticity

Seongdong-gu Seongsu dong 0.205 Dongdaemun- Dapsimni- 0.044
-ga gu dong
_ B Dongdaemun- Hwigyeong-
2 Songpa-gu Bangi-dong 0.118 14 gu dong 0.040
AP Daebang- _ Seokchon-
3 Dongjak-gu dong 0.101 15  Songpa-gu dong 0.040
4 Mapo-gu  Nogosan-dong 0.098 16 Songpa-gu Songpa-dong  0.038
5 Seocho-gu  Seocho-dong  0.097 17 Jungnang-gu Sar:jgol:‘ogng- 0.036
[ Mapo-gu Sangsu-dong 0.092 18 Gangnam-gu Yezl;?‘agm- 0.033
7 Mapo-gu Se%r;ii:n- 0.058 19 Guro-gu Guro-dong  0.030
Yeongdeungpo- AL _ Banghwa-
8 - Singil-dong 0.055 20 Gangseo-gu dong 0.025
9 Seocho-gu Ba:§:;e- 0.053 21 Yongsan-gu Galwol-dong  0.021
10 Gwangjin-gu Hv:ag/:;g- 0.053 22  Jongno-gu Sungin-dong  0.016
_ Samseong- _ Nonhyeon-
11 Gangnam-gu dong 0.049 23 Gangnam-gu dong 0.010
12 Gangnam-gu Chezr‘;ﬁ;am- 0.046 24  Seocho-gu Yangjae-dong  0.008
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3. Multi-family housing (N=27)

WldeAdmm WldeAdmln
u Legal District | Elasticity u Legal District | Elasticity

Sangbong-

Mapo-gu Sangsu-dong  2.499 Jungnang-gu dong 0.025
_ Donggyo- _ Seongsan-
2 Mapo-gu dong 0.423 16 Mapo-gu dong 0.021
_ Daehyeon- _ Samseong-
3 Mapo-gu dong 0.277 17 Gangnam-gu dong 0.017
4  Gangnam-gu Yezl;s;la:gm- 0.209 18 Yongsan-gu Dongja-dong  0.016
5 Gangnam-gu Sinsa-dong 0.143 19 Dobong-gu Chang-dong 0.016
_ Hwanghak- _ Seokchon-
6 Jung-gu dong 0.116 20  Songpa-gu dong 0.014
7 Seocho-gu Jamwon-dong 0.100 21 PR eSS 0.013
gu dong
8 Mapo-gu Mapo-dong 0.096 22 Mapo-gu Ma:g:vgon- 0.012
9 Yeongdgeuungpo- Singil-dong 0.091 23 Yongsan-gu Seogyeo-dong 0.009
10 Seodaemun- Yeonhui-dong  0.065 24 Seodaemun- Changcheon- 0.008
gu gu dong
11 Gangbuk-gu  Suyu-dong 0.047 25 Gwangjin-gu Jayang-dong  0.006
_ Munjeong- _ Bangbae-
12  Songpa-gu dong 0.046 26  Seocho-gu dong 0.006
13  Gwanak-gu Sillim-dong 0035 27 Gwangjin-gu """:i"“g’:gg' 0.002
14 Guro-gu Guro-dong 0.030
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Appendix
Key Economic Indicators

Indicator Statistics Measure 2018 2019 2020 2021 2022 2209 22.10 2211 2212 2301 2302 2303 2304 2305 23.06 2307 2308 2309 23.10
P Growth q Real GDP Growth(%) 29 22 -07 4.1 26 - -04(Q4) - - 03(Q1) - - 06(Q2) - - 06(Q3) - - -
Private Consumption Growth(%) 32 21 -4.8 37 43 - -06(Q4) - - 05(Q1) - - -0.1(Q2) - - 03(Q3) - - -
Economics | Compostelndexesof L.eadlinglndicf‘-ltor 94.2: 96.0: 100.0: 106, 2: 108.7: 109.3 109.5 109.6 109.4 1094 109.3 109.4 109.4 109.8 1105 1111 1114 1118 -
Business Indicators? Coincident Indicator 983 99.7 1000 1038 1083 1093 109.3 108.9 1084 1082 1087 109.5 1100 1103 1103 1100 1100 1102 -
Lagging Indicator 950" 97.8" 1000* 1037* 109.5* 1108 1113 1118 1124 1128 1129 1131 1134 1137 1139 1138 1139 1140 -
5 Total 94.1* 90.8* 815" 1014* 94.6* 95.8 89.6 86.7 854 885 831 935 930 938 90.9 955 935 969 90.6
Busr:?dse)s(auwey Non-manufacturing 96.9* 936" 842" 100.6* 96.1* 94.8 911 89.7 87.3 90.3 851 957 90.5 933 90.9 101.6 952 951 93.3
Leisure/Hospitality - - - 99.5* 89.7* 667 1111 889 90 857 778 889 1200 1071 1000 1286 1231 1000 769
Total 78" 73* 65* 84" 82" 82 79 76 74 70 68 71 73 74 76 75 73 73 73
Index by Industry* Accommodation 78" 70" 30" 48* 85" 95 102 91 98 78 71 68 69 94 85 88 96 76 78
Total 87.8* 836" 707" 778" 82.7* 83.2 851 823 817 777 776 831 80.7 838 811 791 797 83.7 82.7
Food/Accommodation 877" 820" 60.7* 578" 809" 80.5 86.2 90 95.9 80.1 80.3 857 953 955 96.6 886 893 870 922
Business Consumer Conﬁclience Index 104~ 99* 88" 103* 96* 92 89 87 90 91 90 92 95 98 101 103 103 100 98
Trends e Consumer Expenditure Outlook 108 108* 97* 108* 111 109 110 107 108 110 112 110 110 111 113 113 113 112 113
Indexé Travel Expenditure Outlook 91* 91" 80" 89" 92* 91 91 89 90 90 91 94 97 99 101 101 99 97 95
Entertainment Expenditure Outiook 94* 90" 71" 86" 93* 93 92 89 92 91 91 92 93 94 96 95 95 94 93
F&B Expenditure Outlook 93* 91" 83" 92* 94* 92 91 89 91 90 90 91 94 96 97 97 99 96 94
: Total 1006 1020 1000 1050 1120 1132 1135 1134 1268 109.7 1082 1175 1139 114.1 1176 1142 1140 1157 -
m;m’;‘::; e Accommodation 1502 1497 1000 1113 1391 1431 1613 1440 1484 1276 1324 1267 1397 1489 1492 1508 1511 1450 -
Food &Beverage 1207 1194 1000 100.7 1167 1164 1236 1172 1277 1126 1108 1190 1171 1202 1160 1189 1192 1145 -
Produ Index by All Services 100.63 101.93 100.00 105.09 11188 11410 11370 112.80 114.60 113.80 11620 11570 11520 11420 11490 11530 11570 11620 -
Industry® F&B/Accommodation 12437 122.94 10001 10178 11931 12528 12437 12281 120.56 120.30 129.65 124.96 12335 11790 11826 116.65 119.65 122.59 -
Total 99.09 99.47 100.00 102.50 107.71 10893 109.21 109.10 109.28 11010 110.38 110.56 11080 11113 11112 11120 112.33 112.99 11337
8 Hotel 10891 106,51 10000 99.82 10871 11038 11568 11333 11634 11351 107.30 10827 11421 11683 11511 12304 132,03 11694 12151
Cons::::(;Pme Motel 10128 10143 100.00 9839 101.64 10275 104.46 104.16 104.67 104.58 104.86 104.98 105.89 10557 105.84 10677 107.42 106.46 107.38
Resort 10121 10229 100.00 99.86 10243 100.03 98.83 94.02 106.67 11530 101.64 98.88 99.99 105.56 10576 120.40 14236 109.87 10776
Recreational Facilities 8199 84.36 100.00 102.65 108.58 11099 108.09 104.94 10870 10877 107.16 105.95 107.64 109.89 109.95 128.87 13546 11176 109.47
Total 10348 103,50 10303 109.60 11878 12006 120.68 12029 11979 12025 12046 120.59 120.50 12003 11977 12008 121.17 121.72 12159
: Accommodation service 10532 10441 100.25 99.80 10591 106.77 109.92 107.84 11155 11140 106.08 106.20 109.78 111.92 11114 11791 12630 112.96 11530
Pro:::.gz;llznce Hotel 104.00 101.82 9559 95.59 104.09 105.69 11076 10851 11140 108.69 10274 103.67 109.36 11187 11022 117.82 12643 11198 11635
Motel 99.60 99.76 9835 96.87 100.14 10123 102.92 102.62 103.12 103.03 10331 10343 104.33 10401 104.27 105.19 105.83 104.88 10579
Resort 11496 11604 11344 113.83 11712 11437 11300 107.51 12197 131.84 11621 11307 11433 12070 12093 137.67 16278 12563 12321
TS Unemployment Rate(%) 38 38 40 37 29 24 24 23 30 36 31 29 28 27 27 27 20 23 21
Population Survey!! Employment Rate(%) 60.7 609 60.1 60.5 621 627 62.7 62.7 613 603 611 622 627 635 635 632 631 632 633
Total Tourism Balance($M) -13066 -8516 -3,175 -4,329 -5297 -302 -335 -588 -838 -1,158 -857 -573 -344 -630 -1,083 -1,151 -786 -748 -
Tourism Balance!? Total Tourism Income($M) 18462 20,745 10,181 10,623 11,781 1,128 1307 1,125 1,090 866 955 1201 1,347 1378 1,167 1,120 1,307 1279 -
Tourism Total Tourism Expenditure($M) 31,528 29261 13356 14951 17,079 1429 1642 1713 1,928 2024 1812 1774 1691 2,008 2,250 2271 2,093 1,165 -
Number of Outbound Travelers(K) 28,696 28714 4276 1,223 6,554 620 773 1041 1,393 1,782 1725 1472 1,497 1,683 1772 2,154 2093 2017 -
Numberof Inbound Travelers(K) 15347 17,503 2519 967 3198 338 476 460 539 434 479 801 889 867 961 1,032 1,089 1,098 -
usb 110030 116565 118005 114442 129195 139159 142666 136410 129622 124725 127074 130573 132001 132821 129671 128630 131847 132947 135069
Cueney Exchange Rate!* EUR 129863 130481 134599 135279 135738 137709 140483 138829 137113 134237 136165 139850 144641 144420 140598 142187 143904 142261 142731
JPY 99627 106975 110507 104145 983.44 9732 969.36 956.51 959.12 95676 956.68 97731 990.52 969.37 91839 91174 9114 901.65 903.72
CNY 166.40 168.58 170.88 17743 19157 198.19 198.37 189.53 18547 183.16 185.97 189.10 191.60 190.02 180.99 178.60 18178 18211 184.62
*This index should be interpreted with caution because the value is calculated by averaging monthly or quarterly indices in Yanolja Research 9) KOSTAT; 2020=100
1) The bank of Korea, QoQ(%) 10) KOSTAT; 2015 =100
2) KOSTAT, 2020= 100 11) KOSTAT; Surveys the unemployment rate(%) and employment rate(%) among the economically active population aged 15 and over
3) The Federation of Korean Industries; If the index is above(below) 100, more(less) companies expect the next month's business conditions to improve than those that do not; 12) The Bank of Korea
"Leisure/Accommodation and Food Services" sector was not surveyed before 2021 13) Korea Tourism Organization Datal.ab
4) The Bank of Korea; Index range =0~200; If the index is above 100, the number of companies with a positive outlook is greater than that with a negative outlook 14) Hana Bank; Based on the sales base rate

5) Ministry of SMEs and Startups; If the index is above(below) 100, more(less) companies expect the next month's business conditions to improve than those that do not
6) The bank of Korea; Index range = 0~200; If the index is above(below) 100, consumers sense that overall economic situation is better(worse) than average.

7) KOSTAT; 2020 = 100; Constant
8) KOSTAT, 2015= 100
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