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ABSTRACT

Background and objective: Recent research has highlighted the need for urban heritage conservation due to rapid urbanisation,
especially in Asian cities; however, few studies have investigated the socioeconomic impacts of heritage assets in urban
contexts. This study examined urban heritage sites in Seoul Metropolitan City from the perspective of residents' environmental
satisfaction and housing prices.

Methods: A spatial regression model was developed to examine the associations between urban heritage sites and their
corresponding protected areas as the independent variables (nationally assigned cultural heritage, city—assigned cultural
heritage, nationally registered cultural heritage, nationally assigned cultural heritage protected area, and city—assigned
cultural heritage protected area) and residential environmental satisfaction and housing prices as the dependent variables.
The model investigated how urban heritage sites influence housing prices through the mediating effect of residential
environmental satisfaction.

Results: The results confirmed the impact of urban heritage sites on housing prices and the mediating effect of residential
environmental satisfaction. Moreover, depending on their urban heritage classifications, noticeable differences were
evident in the impact of urban heritage sites.

Conclusion: These findings provide an intellectual foundation for public policies, offering insights into how they might
achieve an optimum balance between private and public interests in matters of heritage conservation.
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Introduction

More than two-thirds of the world's population now lives
in urban areas (UNESCO, 2019, 2020). Urban heritage sites
are under considerable pressure due to rapid urbanisation
and development. Growing literature demonstrates that ur-
ban heritage sites in Asian cities are particularly vulnerable
to rapid urbanisation because public policies tend to favour

building infrastructure rather than preservation projects

(Kiruthiga and Thirumaran, 2019; Logan, 2020; Pai, 2013;
Tan and Ti, 2020). Urban heritage is often targeted for
transformation during rapid transitions to urbanisation
(Kiruthiga and Thirumaran, 2019). Similarly, uncontrolled
development dramatically impacts urban areas, leading to
the fragmentation and deterioration of heritage sites and
seriously impacting their value (UNESCO, 2019).
Considering this intense pace of demolition and re-

development (Tan and Ti, 2020), urban heritage sites need
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special attention to maintain the identity of cities and pre-
serve their history (UNESCO, 2020). Urban heritage con-
servation has emerged as an essential part of government
regional policy worldwide, recognising the economic, so-
cial, and cultural contributions of urban heritage to society
(UNESCO, 2019). Several studies have investigated the
role of heritage assets in urban contexts, especially their
socioeconomic benefits to residents that are highly con-
textual and often dependent on local planning acts and resi-
dents' preferences (Franco and Macdonald, 2018; Rudokas
et al., 2019; Sagger et al., 2021). This means urban heritage
sites have varied impacts on their local areas (Franco and
Macdonald, 2018). Consequently, scholars have begun to
take multi-level approaches to measure their multi-dimen-
sional benefits (DCMS, 2021; Sagger et al., 2021).

However, the relationship between the social and eco-
nomic impacts of urban heritage sites in their geographical
and legal contexts remains unclear (DCMS, 2021; Reilly
et al,, 2018; Rudokas et al., 2019; UNESCO, 2020).
Furthermore, because South Korea has experienced rapid
urbanisation since the 1980s, resulting in more than half
its population residing in Seoul and the surrounding urban
areas (Kim, 2020), this study explored the socioeconomic
benefits of heritage sites to evaluate the impact of urban
heritage assets on city development using Seoul as a case
study. This study categorises urban heritage sites and their
corresponding conservation areas in line with the South
Korean Cultural Heritage Protection Act (2018) to measure
the influence of different urban heritage types and corre-
sponding protected areas in Seoul.

Urban heritage sites tend to interact with neighbouring
amenities, yielding socioeconomic benefits for residents
and stronger adjacency effects within neighbourhoods (Franco
and Macdonald, 2018). This includes a significant positive
effect on residents' environmental satisfaction, which influ-
ences residential housing prices (Rudokas et al., 2019;
Sung and Ki, 2021a, 2021b). This study focused on housing
prices and residents' environmental satisfaction as in-
dicators of the socioeconomic benefits of urban heritage
sites and examined how these interrelationships play out
locally by considering the geographical and local legal con-
texts of heritage sites. To ensure holistic assessment of the

spatial impacts of urban heritage sites, spatial regression

models were developed to conduct in-depth analyses.
Using Baron and Kenny's (1986) method to explore the
relationship between social and economic benefits of urban
heritage sites, this study investigated how they influence
housing prices and residents' environmental satisfaction; it
also evaluated the impact of urban heritage on city develop-
ment to present policy recommendations. It aimed to reduce
the current research gap in the valuation of urban heritage
and the application of valuation methods in the policy arena
(Riganti and Throsby, 2021). To do so, it addressed the
paucity of mechanisms for measuring the socioeconomic
benefits of urban heritage and defined residential environ-
mental satisfaction according to three types: housing, so-

cial, and educational.

Research Methods

Study framework

Previous research emphasises that effective planning and
management of urban heritage can support and enhance
economic development. Urban heritage supports local tour-
ism and grants unique identities to local areas, both of which
promote higher housing prices (Franco and Macdonald,
2018; Greffe, 2004; Maeer et al., 2016; Mason, 2008; UNESCO,
2013, 2019). Managing heritage resources appropriately
drives business within historically conserved spaces (Shipley
and Snyder, 2013).

Urban heritage provides a unique local identity to areas,
improving international visibility to residents, tourists, and
investors (Murzyn-Kupisz, 2013) as well as influencing
housing prices (Franco and Macdonald, 2018; Greffe, 2004;
Mellen, 2021; Shipley and Snyder, 2013). Therefore, hous-
ing prices are considered an important indicator of the eco-
nomic benefits of urban heritage. However, steep housing
prices and concomitant costs may cause local businesses
and residents to relocate (Mellen, 2021; Silva, 2014). Heritage
tourism can also gentrify an area or only benefit the affluent
(Silva, 2014); employing housing prices as an indicator of
urban heritage's economic impact fails to consider these
issues. Thus, Throsby (2019) argues that the field of herit-

age conservation needs to explore the considerable array
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of social benefits of urban heritage sites to consider their
holistic impacts.

Existing literature focuses on increasing public aware-
ness of urban heritage by developing a greater understanding
of its social benefits (ICOMOS, 1994; Ruiz and Hernandez,
2007), including ways in which urban heritage can foster
social cohesion by linking people to their roots, creating
desirable environments, and improving quality of life and
well-being (ICOMOS, 2010; Logan, 2020; Veldpaus and
Pendlebury, 2019). Urban heritage also offers tangible evi-
dence of past-present continuity (ICOMOS, 2010; Logan,
2020; Smith, 2006), facilitates group identity (Blake, 2000),
and enhances community-based social interactions and co-
hesion (Feilden and Jokilehto, 1998), an essential con-
tribution to current society's fragmented families and com-
munities (Perkin, 2010; UNESCO, 2013; Edinburgh World
Heritage, 2021).

Urban heritage generates considerable social welfare,
and buildings' historical characteristics account for nearly
15% of property values (Ruijgrok, 2006). Visiting heritage
sites also significantly and positively affects life satisfaction
(Fujiwara et al., 2014; Maeer et al., 2016), health, and
well-being (Reilly et al., 2018). Reported life satisfaction
in an area also influences housing prices, and access to
culture and heritage improves well-being, at both individual
and community levels (DCMS, 2021; Rudokas et al., 2019;
Sagger et al., 2021). However, urban heritage may also
cause envy and competition (Silva, 2014), or support ag-
gressive assertions of specific groups' national or ethnic
identities (Blake, 2000; Light, 2000). Urban heritage that
fosters division and dissonance can negatively influence
residents' perceptions of an area (Blake, 2000; Light, 2000;
Silva, 2014).

Consequently, many organisations have tried to develop
value-centred methods to measure urban heritage's socio-
economic impacts (DSMS, 2021; Edinburgh World Heritage,
2021). Value-centred theory is a broad and integrated way
to measure the role of urban heritage in contemporary soci-
ety (Mason, 2008). Seeing heritage sites through an eco-
nomic lens can provide significant insight into their value
(Wright and Eppink, 2016) and inform heritage conservation
policy (Mason, 2008; Throsby, 2006). Existing studies rely

on the strength of housing markets that value urban heritage

using hedonic pricing methods (Sagger et al., 2021; Tan
and Ti, 2020).

Although quantifiable economic estimations help capture
heritage sites' value and facilitate assessment of their pres-
ervation needs, many studies also acknowledge their value
outside of market processes and the existence of externalities,
such as social benefits, which complicate quantification
(Maeer, 2014; Mason, 2008). Urban heritage's numerous
multidimensional benefits have traditionally been under-
emphasised (Mason, 2008). One of the best ways to meas-
ure urban heritage's benefits is to separate cultural value
into its constituent elements: aesthetic, spiritual, social, his-
torical, symbolic, authentic (Throsby, 2006), archaeological,
architectural, commemorative, functional, landscape, monumental,
scientific, technological, and traditional (ICOMOS, 2010).

Currently, no consensus exists on how to measure herit-
age sites' contribution to society. Accenture (2006) suggests
public value concepts of heritage as a starting-point for
quantifying their socioeconomic benefits, rooted in value
created by governments through services, laws, regulations,
and other resources provided to citizens across diverse
areas such as housing, education, and social care (Kelly
et al., 2009). To apply public value theory to the cultural
sphere, the Heritage Lottery Fund refined the public value
concept to address cultural issues. Specifically, it created
a framework called cultural value based on two distinct
value sets: intrinsic values people attach to heritage sites,
and instrumental social and economic benefits flowing from
people's involvement and engagement with heritage sites
(Clark and Maeer, 2008; Maeer, 2014) (Table 1).

This framework elucidates public preferences and offers
guidance to heritage site managers regarding utilisation of
resources, improving heritage assets, and offering public
services (Maeer, 2014); however, this can be realised only
if public resources are allocated to strengthen heritage sites
in line with local communities' needs (Mydland and Grahn,
2012; Veldpaus and Pendlebury, 2019). Measuring socio-
economic benefits of heritage sites is crucial for capturing
their value and distributing public resources for optimum
public benefit.

Within this framework, the economic and cultural values
of heritage sites are inextricably intertwined. Tourism de-

velopment, for instance, promotes cultural values and aware-
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Table 1. Research framework: Cultural value

Legalised value Cultural value

Inherent value of cultural heritage as

recognised by the South Korean Heritage

Protection Act (2018) instituted by the —
Government of the Republic of Korea

Framework of cultural value (Maeer, 2014)

Historical Academic Artistic ~ Scenic Intrinsic N Instrumental value
value value value value value
Values set by the Korean legal framework In this Individual ~ In this Social Social — Economic
regarding heritage. These values denote the  connection, Recident's ~ cOnnection, ggcial Educational benefits: More recent Economic
designations of nationally assigned, nationally the legal attachment  theindividual o ofits: Community identity and research benefits:
registered, or city/province-assigned cultural ~ valuesare heritage benefitsare A cense of social cohesion shows that Tourism
property (South Korean Cultural Heritage realised as transformed belonging, wban heritage ~ and
Protection Act 2018). cultural Resident's  ito place, hasa a unique
values appreciation S0CI0SCONOMIC \yide  and significant sense of
of heritage's  benefits well-being positive identity
beauty and thr(.)ugh effect on
aesthetics %‘CSIant'S residents’
Understanding 1nzolvement Benefits for communities enwmnrrmtal Heritage
comections to satisfaction, o rism
placeand time eggagefnent whichinfluences
in the form with heritage residential Other
of built housing prices  iectly or
heritage through the indirectly
mediating effect pejated
of residential ) justries
Indicators Housing Social satisfaction Educational :;Ylgmn@entm Housing
satisfaction satisfaction staction prices

Source: Reconfiguration drawing on previous research (Accenture, 2006; Maeer, 2014; Rudokas et al., 2019; Sagger et al., 2021) and South Korean Cultural

Heritage Protection Act (2018).

ness of heritage sites, while also converting them into eco-
nomic value (Mason, 2008). The social benefits of heritage
sites, such as improvements to health, social well-being, and
education, can foster their economic benefits, such as in-
creased housing prices. However, to understand how these
interrelationships play out locally, the methodology must
be expanded to consider the geographical settings and legal
contexts of heritage sites (ICOMOS, 1994; Reilly et al., 2018;
Rudokas et al., 2019; UNESCO, 2013, 2020) because the
impacts of urban heritage sites are highly contextual (ICOMOS,
1994; Rudokas et al., 2019; UNESCO, 2013, 2020).
To examine the multidimensional nature of urban herit-
age, a people-centred approach was adopted to determine the
socioeconomic benefits of urban heritage, because cities func-
tion according to residents' preferences and needs (UNESCO,
2020). Both residential environmental satisfaction and hous-
ing prices were used as indicators of socioeconomic bene-

fits, and two previous research findings were considered:

how socioeconomic benefits attributed to urban heritage
differ with place (Rypkema, 2012) and how the practice
of urban heritage conservation differs markedly between
European and Asian regions (Winter, 2013). The social and
economic contexts of Seoul were obtained using geo-
graphical settings and local legal contexts. A novel, com-
prehensive methodology was then developed to assess the
socioeconomic benefits of urban heritage through the
framework of cultural value (Table 1), and to identify the
synergetic effects of urban heritage.

Residential environmental satisfaction denotes residents'
degree of approval of housing and neighbourhood conditions
(Terzano, 2014), incorporates residents' socioeconomic con-
ditions and views on the built environment (Mesch and
Manor, 1998), and is an essential factor in identifying per-
sonal perception trends regarding housing (Park and Seo,
2020) and discovering qualities that make neighbourhoods
more desirable (Pishgahi and Partovi, 2021).
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Urban heritage has a significant positive effect on resi-
dents' environmental satisfaction, which influences housing
prices (Rudokas et al., 2019; Sung and Ki, 2021a) through
a mediating effect (Kabisch et al., 2021; Park and Seo,
2020). Visiting historic sites can improve health and well-
being, which also influences housing prices (Rudokas et
al., 2019). Thus, Baron and Kenny's (1986) method, which
emphasises the importance of mediators to explore the rela-
tionships between social phenomena, such as heritage, was
utilised (Rudokas et al., 2019).

Research site

Public authorities' role in urban heritage and city man-
agement should be highlighted because urban areas often
face stricter control of the built environment, based on ur-
ban heritage preservation needs (UNESCO, 2013). Comprehensive
district management that addresses urban heritage benefits
can promote the importance of urban heritage and lead to
economic development at the district level (Shipley and
Snyder, 2013). Locally prepared urban development plans
are needed to consider the value of urban heritage and its
associated features (UNESCO, 2019). Thus, this study con-
sidered both central government and Seoul Metropolitan
City Government urban heritage policies in relation to the
South Korean Cultural Heritage Protection Act (2018).

Although an urban heritage listing is meant to recognise

Table 2. Definitions of independent and dependent variables

and protect a site in accordance with its importance (Elsorady,
2014), the type of heritage listing also influences other
amenities, conservation efforts, and the protection status
of buildings in surrounding areas (Franco and Macdonald,
2018; Rudokas et al., 2019; Throsby, 2019). Listed status
also constrains what owners can do with their properties
(Throsby, 2019), which may negatively influence dis-
trict-level housing prices (Franco and Macdonald, 2018;
Sung and Ki, 2021a, 2021b). Thus, this study differentiated
between urban heritage and conservation areas to further
analyse the socioeconomic effects of urban heritage on
their conservation areas at a district level.

Urban heritage sites in Seoul can be categorised by sig-
nificance: nationally assigned cultural heritage, city/prov-
ince assigned cultural heritage, and nationally registered
cultural heritage (Table 2). Their listed status determines
whether they require conservation efforts to protect their
historical, academic, artistic, and/or scenic value under the
South Korean Cultural Heritage Protection Act (2018).
Accordingly, nationally assigned cultural heritage and city/
province-assigned cultural heritage sites are required to
have their own protected areas (South Korean Cultural
Heritage Protection Act, 2018).

This study covered five types of urban heritage sites in
Seoul: 149 nationally assigned cultural heritage sites, 148
city-assigned cultural heritage sites, 148 nationally regis-

tered cultural heritage sites, 38 nationally assigned cultural

Variables Definition
Multi-unit
housing
. . Real estate . . . . . . .
. . Single-unit . Housing types included single-unit housing, multi-unit housing, and
Housing prices . transaction e
housing . . apartments, as per the Korean Enforcement Decree of the Building Act.
housing price
Apartment
housing
Dependent Hogsmg
riabl environmental
variables satisfaction Residential Each environmental satisfaction indicator denotes how satisfied residents
. . . satisfaction  were with their housing, social, or educational environments. Satisfaction indices
Residential Social . . . .
with the were generated by surveying 43,737 people through face-to-face interviews.

environmental environmental

satisfaction satisfaction

- by Seoul
Educational residents
environmental
satisfaction

environment Housing environment: physical housing.
Social environment: public facilities.
Educational environment: educational costs and facilities.
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Table 2. (continued)

Definition

National assigned cultural heritage sites are classified by the Cultural Heritage
Protection Act. They include three UNESCO World Heritage Sites: Changdeok
Palace, Jongmyo Shrine, and the Royal Tombs of the Joseon Dynasty.

Provincial governors designate cultural heritage sites in their jurisdictions as
city/province assigned cultural heritage sites, which are recognised as
valuable cultural assets that must be preserved. They cover cultural heritage
sites that were not previously designated by the central government as
nationally assigned heritage sites.

Variables
Nationally Nationally
assigned cultural - assigned
heritage heritage sites
City-assigned
City-assigned h:r}i/t:gsel:gn
ultural heri
¢ critage sites
Independent Urban heritage
variable  sites Nationally Nat.i(inaliiy
registere
regisered i T2
. heritage
heritage .
sites

Nationally registered cultural heritage (or modern cultural heritage) refers to
cultural assets dated mainly between 1876 and 1971 (50 years before the current
year) and chosen by the Government of the Republic of Korea (Pan and Min,
2009). Nationally registered cultural heritage sites can play an important role
in establishing the authenticity and identity of Seoul (Pan and Min, 2009)
because they contain remnants of Seoul's modernisation process. These
heritage sites are often not recognised as cultural assets as they are regarded as
an unwanted legacy of Japanese colonial rule (Pan and Min, 2009).

Nationally assigned heritage
sites' protected areas

City-assigned heritage sites'
protected areas

The term protected area represents an area identified to protect designated
cultural properties, excluding the area occupied by the designated cultural
properties.

Legend

District of Seoul

Protected Ares of National Assigned Culturs! Heritage

Protected Area of City Assigned Cultural Heritage

Wl 7otonst Assigned Cutturs) Heritsge

CGity Assigned Cultural Heritage

of empirical studies on the socioeconomic impacts of urban

heritage in Seoul.

Rationale for adopting spatial regression models

Urban heritage should not be treated in geographical iso-
lation (UNESCO, 2013; Veldpaus et al., 2013) because it
may have socioeconomic benefits for residents in its neigh-
bourhood, leading to stronger adjacency effects (Franco and
Macdonald, 2018). This study employed spatial regression
models to consider the spatial dependencies that urban her-
itage in Seoul might generate.

Most urban heritage sites in Seoul are primarily managed

- Netions! Registered Culturs! Heritsge

and utilised as resources for heritage tourism and urban

Fig. 1. A spatial distribution of urban heritage sites in
Seoul (Cultural Heritage Administration, 2021).

regeneration by each autonomous district of Seoul, called
Gu (Seoul Metropolitan City Government, 2021). Because

of the planning controls and cultural policies implemented

heritage protected areas, and 118 city-assigned cultural her-
itage protected areas (illustrated in Fig. 1). The spatial data
on these sites were obtained from the Korea Cultural Heritage
GIS Service database (Cultural Heritage Administration,
2021). Using primary data gathered from urban heritage
areas, indices of residential environmental satisfaction, and

housing prices, this study aims to address the current lack

by each administrative district, groups of urban heritage
sites located in the same district often have similar external
effects on residential environmental satisfaction and neigh-
bouring housing prices, which can increase the chances of
spatial dependencies. Sung and Ki (2021a) provided evi-

dence of this, demonstrating that the influence of urban
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Multi-unit
housing price

Single-unit

Category housing price

Apartment
housing price

Educational
environmental
satisfaction

Social
environmental
satisfaction

Housing
environmental
satisfaction

070 240 410

Global
Moran’s |
scatter
plots

K

lagged MULTI
350 210 -070 070 210 350
lagged SINGLE

lagged APT
3 2 070 080 190 320

030 130 230
30 130 230

|
|
Al o
-k
|
|
i
lagged SATEDU
0.

lagged SATSOC
270 .70 0.70

70 470 070

440 270

350 210 070 070 210 350 40 270 1 070 240 4.10
muLT! SINGLE APT

Local
Moran’s |
scatter
plots

330 -2 -070 060 190 320 240 -150 060 090 120 2.10

270 170 070 030 130 230 270 170 070 030 130 230
SATHOUSE saTsoC SATEDU

&
’

Note. Abbreviations: MULTI, multi-unit; SINGLE, single; APT, apartment; SATHOUSE, SATSOC, and SATEDU, housing, social, and

educational environmental satisfaction, respectively.

Fig. 2. Global and local Moran's | cluster maps.

heritage is not statistically significant at a sub-district level.

This study examined Moran's I test results to assess spa-
tial autocorrelation arising from spatial dependencies at
global and local levels (Fig. 2). Global Moran's | indicates
a variable clustering tendency in the overall research area,
while the local measure reveals a tendency within specific
areas (Kim, 2018). The Moran's I test explicitly demon-
strated a relatively high spatial dependency among all de-
pendent variables (Fig. 2).

Consequently, spatial regression was used to control for
spatial dependence. The spatial regression model can be

depicted as

Y= 80+ fx+ pwy + ¢

where Y is the residential environmental satisfaction or
housing price, x is a matrix of observations on the depend-
ent variables, owy is the spatial lag (or error) variable,
o is the degree of spatial correlation, and w is the spatial
weight matrix. The value # scales between -1 and 1, and
a o of zero represents no spatial correlation. A positive
o demonstrates that residential environmental satisfaction
or housing prices tend to be higher if spatially adjacent

residential environmental satisfaction or housing prices are

higher, and ¢ is a vector of the independent and identically
distributed error terms (Ward and Gleditsch, 2008).
The study investigated the external effects of urban herit-
age sites on residential environmental satisfaction and hous-
ing prices by using a spatial regression model that considers
and controls spatial effects, such as spatial dependencies
arising from spatial autocorrelation. Spatial data include ad-
ministrative area boundary data from the Census of Statistics
Geographic Information Service of Statistics Korea
(http://kosis.kr/eng/). Geoda 1.14 and ArcGIS 10.8 were
used to analyse the data under special regression analyses.
The complete dataset comprised independent spatial
analysis units from Seoul's 25 Gu and dependent non-spa-
tial analysis units, including average housing prices and
the housing, social, and educational environmental sat-
isfaction for each district. Housing prices were sourced
from the Land and Transport Department's open system
(Ministry of Land, Infrastructure and Transport, 2016) and
calculated by dividing the total housing sale price by the
total number of housing sales in 2016. Similarly, residential
environmental satisfaction indices were gathered from the
Seoul Open Data Plaza (https://data.seoul.go.kr/) and com-
puted by calculating the averages of survey questions ad-

ministered to 43,737 people on a scale of 1 to 10 (Seoul
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Table 3. Descriptive statistics of independent and dependent variables

Variable Average :;3?;?;?1 Min. Max.
Housing prices Multi-unit housing price 249,688,516 155,834,809 104,363,359 1,100,000,000
according to housing Single-unit housing price 831,456,068 617,399,014 190,000,000 4,288,716,364
Dependent classification  Apartment housing price 517,997,051 290,439,973 183,663,265 1,956,893,793
variables Residential Housing environmental satisfaction 6.215 0.2163 5.83 6.63
environmental Social environmental satisfaction 5.754 0316 5.21 6.44
satisfaction Educational environmental satisfaction 5.538 0.222 521 6.02
Nationally assigned cultural heritage 30,928m*  108,795.23 99m’ 547,794m’
City-assigned cultural heritage 942,500m> 1,626,922 931m®>  6,140,689m>
In\(/i:g:;lltznt herilggjzites Nationally registered cultural heritage 54,267m> 744,459 2,216m> 270,304m>
Nationally assigned heritage protectedareas ~ 161,556m’ 346,996 380m>  1,303,368m’
City-assigned heritage protected areas 3,800m> 7,373 180m’ 33,480m’

Note. Residential satisfaction indices were created by surveying 43,737 people and using a Likert scale from 1 to 10 (10 = very satisfied and
1 =very dissatisfied). The unit of housing price is the South Korean won (KRW).

Metropolitan City Government, 2016; Table 3).

Results and Discussion

The spatial distribution of housing, social, and educa-
tional environmental satisfaction and housing prices with
the corresponding independent variables is illustrated in
Fig. 3, depicting the spatial patterns of housing prices and
residential environmental satisfaction alongside urban her-
itage sites and their conservation areas.

This study offers three insights. First, most urban herit-
age sites and their corresponding conservation areas are
clustered in the centre of Seoul. Housing, social, and educa-
tional residential environmental satisfaction levels are all
noticeably lower in the central district of Seoul. Second,
city-assigned heritage sites and their conservation areas are
more evenly distributed across districts than both nationally
assigned and registered heritage sites. Third, housing, so-
cial, and educational environmental satisfaction levels are
all markedly higher in the south-eastern districts of Seoul,
which generally have better public facilities (Sung and Ki,
2021a, 2021b).

To ensure the robustness and reliability of the models,
a collinearity test was performed. The results revealed that

the value of tolerance is more than one-tenth, and the var-

iance inflation factor of each independent variable is less
than 10 (Table 4), validating that there is no correlation
between the independent variables.

Spatial data on urban heritage sites are often influenced
by spatial dependence and heterogeneity (Rey et al., 2016).
An ordinary least squares (OLS) regression can result in
significant errors (Wittowsky et al., 2020) as it assumes that
the values of dependent variables are independent; this as-
sumption can be erroneous if spatial autocorrelation exists,
because of spatial dependence and heterogeneity.

A spatial regression analysis that considers spatial auto-
correlation was used to examine the urban heritage sites.
Spatial dependencies were considered, rather than spatial
heterogeneity, because of the relatively high spatial de-
pendencies among all the dependent variables (Fig. 2).
Thus, the spatial lag model (SLM) and spatial error model
(SEM)—both of which consider spatial dependence—were
adopted, rather than the geographically weighted regression
model, which considers spatial heterogeneity.

The SLM and SEM were subsequently investigated to
discern the most suitable model. Park and Ham (2018) re-
lied on a log-likelihood, Akaike information criterion
(AIC), and Schwarz criterion (SC) to determine the most
appropriate spatial regression model and its degree of
suitability. Compared with the OLS model, suitability was

based on the maximum R’, a higher log-likelihood, and
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Housing environmental satisfaction

Social environmental satisfaction

Educational environmental satisfaction

8 Miles

Legend Legend
Independent variables Housing satisfaction Housing prices Indepsndent,yariables
A 583 o 300,000,000 L L

CA 5.84-6.05 CA

- 605 619 [ Multi-unit housing R
[ e o064 Singls-unit housing Kiap
o car I 644 - 6.63 I Apartment [ cap

0 8 Miles

Legend
Social satisfaction Housing prices variables Housing prices
921541 .1 1300000000 . A 521-524 o1 1.300.000,000
] :.22 g : :; I Vutti-unit housing = :I; — :423 : :: I Multi-unit housing
B 577605 Singls-unit housing AP W 556573 Singls-unit housing
N 606-6.44 [ Apartment I cap B 574-602 I Apartment

Note. Abbreviations: NA, nationally assigned cultural heritage; CA, city-assigned cultural heritage; NR, nationally registered cultural
heritage; NAP, nationally assigned cultural heritage protected area; CAP, city-assigned cultural heritage protected area.

Fig. 3. Spatial distribution of residential environmental satisfaction in Seoul.

Table 4. Collinearity test results for the independent variables

Independent variable Tolerance in ﬂZ?irctinfztor
Nationally assigned cultural heritage 0.161 6.230
City-assigned cultural heritage 0.804 1.243
Nationally registered cultural heritage ~ 0.911 1.098
Nationally assigned cultural heritage  1.666 6.042
protected area
City-assigned cultural heritage protected ~ 0.770 1.298

area

lower AIC and SC values (Lee and Noh, 2015). In the
final stage of model testing, when similar values were de-
rived, the final model was selected using the statistics of
the likelihood ratio test (Seo et al., 2016). If the final model
also exhibited a statistically significant rho (SLM) or lamb-
da (SEM), it was employed to explain the spatial spillover
effects (Seo, 2014).

Table 5 summarises the OLS, SLM, and SEM analyses
using economic, social, and educational environmental
satisfaction. Because the Moran's I values of each depend-
ent variable revealed spatial autocorrelation at both global
and local levels (Fig. 2), the study employed spatial regression
models to address spatial autocorrelation. Additionally, the
values of both R’ and log-likelihood were higher than those

in the OLS model, suggesting that it was more appropriate
to use the spatial regression model than the OLS model.

The analytic results of the spatial regression model anal-
ysis were reviewed, and the R’ value was used to determine
the most appropriate model. SEM was determined to be
the most appropriate model for housing, economic, and ed-
ucational environmental satisfaction. The R’ value of the
SEM was higher than that of the SLM in all residential
environmental satisfaction analyses. Additionally, the log-
likelihood value, AIC, and SC confirmed this analytical result.

First, the results indicated that nationally assigned cul-
tural heritage sites influenced housing, social, and educa-
tional environmental satisfaction positively, whereas city-as-
signed cultural heritage sites influenced only housing and
social environmental satisfaction positively. Second, na-
tionally assigned cultural heritage conservation areas neg-
atively influenced housing, social, and educational environ-
mental satisfaction. Third, city-assigned cultural heritage
was only significant for SLM and SEM regarding housing
environmental satisfaction. Thus, spatial regression analy-
sis was applied to measure the additional influence of urban
heritage sites that occupy specific spaces.

Table 6 summarises the model outcomes regarding hous-

ing prices. Due to high spatial autocorrelation at global
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Table 5. Analysis of residential environmental satisfaction

Residential environmental satisfaction

. Housing environmental
Dependent variable g

. . . . Educational environmental
Social environmental satisfaction

satisfaction satisfaction
OLS SLM SEM OLS SLM SEM OLS SLM SEM
Constant 6.164%*  S840*F* 6,189 S.608%FF - 0.833FFF 5,623 5.502%**% - 5.607F**  5.499%=*
Nationally assigned cultural ~ 9.647¥*  9.652%*  9.700%** 1.498%%  1453%* 1.3~ 8.470* 8.318**  8.046**
heritage
hgrri]::ge City-assigned cultural heritage ~ 6.594 6.618* 6.502* 1.201* 1.213**  1.237%* 5.888 5.829 5.671
Nationally registered cultural ~ 2.390 2.155 1.509 1.071 1.202 1.913 1.452 1.493 1.587
heritage
Nationally assigned cultural — -4.11* 4134 4.321% -5.705%  -5.632%% K47 -4319*%  4286%*  -4.308**
Protected heritage protected area
area  City-assigned cultural heritage  -4.873 -1.062 -2.714 -8.557 2.159 5.901 3.593 6.834 1.278
protected area
Rho 0.053 -0.208 -0.030
Lambda 0.201 0368« -0.060
R 0.375 0.377 0.397 0.443 0.475 0.517 0.320 0.321 0.322
Adj. B 0.210 0.297 0.141
Log-likelihood 9.179 9.214 9.409 1.176 1.671 2210 7.495 7.504 7.510
Akaike information criterion -6.358 -4.427 -6.819 9.647 10.658 7.58 -2.989 -1.008 -3.021
Schwarz criterion 0.9551 4.105 0.494 16.961 19.190 14.893 4.324 7.525 4.293
Jarque-Bera 2.047 2.365 1.580
Koenker-Bassett 6.792 8.592 2.942
Breusch-Pagan 5.721 6.856 6.224 6.669 7.617 10.235 4.669 2918 3.104
White test 24.103 24.095 21.500
Lagrange multiplier (lag) 0.059 0.732 0.013
Robust LM (lag) 0.212 0.032 0.002
Lagrange multiplier (error) 0.206 1.060 0.011
Robust LM (error) 0.358 0.361 0.000
Likelihood ratio test 0.069 0.461 0.989 2.068 0.019 0.032

Note. *p <.05; ¥*p<.01; ¥**¥*p <.001. Abbreviations: Adj.: adjusted, OLS: ordinary least squares, SLM: spatial lag model, SEM: spatial error model, and

LM: Lagrange multiplier.

and local Moran's I levels (Fig. 2) and higher values for
R’ and log-likelihood, compared to the OLS model, the
study also employed spatial regression models.

The results indicated that the SLM was the most suitable
model for single-unit and apartment housing types whereas
SEM was the most appropriate model for multi-unit hous-
ing prices. First, both the SLM and SEM approaches con-
firmed that nationally and city-assigned cultural heritage
sites positively influence all types of housing prices.
Second, nationally assigned cultural heritage areas neg-
atively influence multi-unit and single-unit housing prices.

Last, nationally assigned cultural heritage protected areas

did not have a negative influence on apartment housing
prices. Table 7 summarises the major findings of this study,
including the best model and the statistically significant
independent variables for each dependent variable, to in-
vestigate further the mediating effects of residential envi-
ronmental satisfaction.

The proposed best models for each dependent variable
are illustrated in Table 7. To examine the relationship between
residential environmental satisfaction and housing prices,
the urban heritage sites that influence residential environ-
mental satisfaction and housing prices were determined.

The results demonstrated that nationally and city-assigned
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Table 6. Analysis of housing prices

Housing prices

Dependent variable Multi-unit housing price Single-unit housing price Apartment housing price
OLS SLM SEM OLS SLM SEM OLS SLM SEM
Constant 2,082k 3183 1,988 6.715% 9.736*+* G330 42330 6200 4058
Nationally assigned cultural 32.804* 26428 D759 149.256* 128683+ 122364 65.303* 52.128* 47444+
heritage
hg:ilzzrg‘e City-assigned cultural heritage 61562+ 59628 5833007+ 3506274 D3I 3DEM.8F 1236 1036.71% 103477
Nationally registered cultural 5643 460* 5193710 6355.00 3564.800 2926870 4787.610 6600320 017330 7870
heritage
Nationally assigned cultural P46 80974 00361+ 43491 426.940* 430480+ -18721 -128812  -147212
Protected heritage protected area
area City-assigned cultural heritage 16124 47 19971 -141.567 41995 37129 338176 30136 131417
protected area
Rho -0461 039 0438
Lambda 0489 033 0404¢
R 0618 0715 0720 060 0753 073 0445 05%4 0530
Adj. R2 0518 0609 0300
Log-likelihood 48419 -481.736 481.662 520156 518212 519378 -506.858 05190 505683
Akaike information criterion 90397 977471 97534 1052310 1050420 1030.760 1025720 1024.380 1023370
Schwarz criterion 1711 986003 R.637 1059620 1058960 1058070 1033.030 1032910 1030.680
Jarque-Bera 10.038** D550k 081+
Koenker-Bassett 2673 6434 4120
Breusch-Pagan 6018 5409 569 2177 5710 5024 1966 462 319
White test 24339 2490 24766
Lagrange multiplier (lag) 3106 2359 1.818
Robust LM (lag) 0106 2157 118
Lagrange multiplier (error) 3211 0.739 1107
Robust LM (error) 0210 0.587 0472
Likelihood ratio test 496* 5073* 3.888* 156 333 230

Note. *p < .05; ¥*p < .01; ***p < .001. Abbreviations: Adj.: adjusted, OLS: ordinary least squares, SLM: spatial lag model, SEM: spatial error model, and LM: Lagrange

multiplier.

Table 7. Summary of overall findings

Spillover effects of independent variables

Dependent variables

Best model Positive influence Negative influence
Housing environmental satisfaction SEM NA (*¥*¥), CA (*) NAP (**)
Social environmental satisfaction SEM NA (**%), CA (**) NAP (¥**)
Educational environmental satisfaction SEM NA (**) NAP (**)
Multi-unit housing price SEM NA (**), CA (*¥*%) NAP (¥**)
Single-unit housing SLM NA (**), CA (*¥*¥*) NAP (*)
Apartments SLM NA (*), CA (*¥*) N/A

Note. *p <.05; ¥*p <.01; ¥**p <.001. Abbreviations: SEM, spatial error model; SLM, spatial lag model; NA, nationally assigned cultural heritage; CA, city-assigned cultural

heritage; NAP, nationally assigned cultural heritage conservation area.

cultural heritage sites influenced residential environmental
satisfaction and all types of housing prices. These sites
were therefore chosen for further analysis.

The results demonstrated the mediating effects of resi-

dential environmental satisfaction on housing prices using

the SEM (Table 8). Nationally assigned cultural heritage
sites and their corresponding protected areas influenced
housing, social, and educational environmental satisfaction,
while city-assigned cultural heritage sites influenced housing

and social environmental satisfaction. Consequently, the me-
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Table 8. Mediating effect analysis summary

Model SEM

Mediating variable Housing environmental satisfaction Social environmental satisfaction Educational environmental satisfaction

Dependent variable Multi-unit ~ Single-unit ~ Apartment Multi-unit ~ Single-unit ~ Apartment Multi-unit  Single-unit ~ Apartment
Constant -3.191 2731 -1.063 -5.380% -2.956% -1.563** -5.520% 4.023** 2.264%*
Nationally assigned cultural 16678 8.39% 29759 7.395 49.795 4756 16.502 72.649 19213
heritage
Urban heritage  City-assigned cultural heritage ~ 535.809***  3014.900*** 898.745 A32.113*+*  2678360%**  631.303* SADARO*FE  DOD3T0NKE BA1.219%*
Nationally registered cultural ~ 5805.400 2408.100 6329.15 6016.930***  3192.100 6844.740 6042.030%+*  2989.930 6562.250
heritage
Nationally assigned cultural -39.514 -25.843 -58912 5.005 -71.736 54715 -12.551 -77.063 49292
heritage protected area
Protected area X .
City-assigned cultural heritage ~ 46.377 47.102 -51.838 -89.79 -50.780 -139.232 93454 -104.570 -178.300
protected area
Housing environmental 8493 5.521*% 2402
satisfaction
Residential
?SI . Social environmental 1.313%* 6.A402%+* 3.502%*
environmental . .
. i satisfaction
satisfaction
Educational environmental 1.370* 8522k 4.869%**
satisfaction
Note. ¥p < .05; ¥*p <.01; ***p <.001.
Table 9. Summary of mediating effects
Mediating analyses
Independent variables
Mediating variables Dependent variables Results
Multi-unit housing prices
NA, CA, NAP Housing environmental satisfaction Single-unit housing prices N/A
Apartment prices
Multi-unit housing prices
NA, NAP: Perfect mediating effect, CA: Partial
NA, CA, NAP Social environmental satisfaction Single-unit housing prices ’ eriee @e .la ing effect, C a
mediating effect
Apartment prices
Multi-unit housing prices
NA, NAP Educational environmental satisfaction Single-unit housing prices NA, NAP: Perfect mediating effect

Apartment prices

Note. NA, nationally assigned cultural heritage; CA, city-assigned cultural heritage; NAP, nationally assigned cultural heritage protected area.

diating effects of housing, social, and educational environ-
mental satisfaction were analysed, focusing on nationally
assigned cultural heritage and its protected areas and city-as-
signed cultural heritage. Statistically, social and educational
environmental satisfaction had a perfect mediating effect
on the influence of nationally assigned cultural heritage
sites on housing prices, whereas social environmental sat-
isfaction had only a partial mediating effect on the influ-
ence of city-assigned cultural heritages on housing prices
(Table 9).

Nationally assigned cultural heritage protected areas
negatively influenced multi-unit, single-unit, and apartment
housing prices via the perfect mediating effect of social

and educational environmental satisfaction. This suggests

that there is a public perception that conservation areas
impose on personal property rights and restrict local devel-
opment (Ko, 2015; Veldpaus et al., 2013). Educational en-
vironmental satisfaction had no effect on the relationship
between city-assigned cultural heritage and housing prices.

Fig. 4 presents the overall findings that illustrate how
urban heritage sites influence housing prices through resi-
dential environmental satisfaction using parallel coordinate
plots. The parallel plots of 4 to B demonstrate how urban
heritage sites influence residential environmental satisfaction,
while those of B to C illustrate how residential environ-

mental satisfaction affects housing prices.
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Fig. 4. Overall research findings.

Conclusion

The study's findings confirm that urban heritage sites
in Seoul influence housing prices, with residential environ-
mental satisfaction having a mediating effect. Differences
in the influence of the different categories of urban heritage
sites (Fig. 4) were also noted. Nationally assigned heritage
sites positively influenced all types of residential environ-
mental satisfaction, consequently affecting the prices of all
housing types. Only social and educational environmental
satisfaction positively influenced housing prices via a per-
fect mediating effect, implying that housing environmental
satisfaction is an indicator of individual benefits that have
not been transformed into economic benefits. This result
is also consistent across nationally and city-assigned cul-
tural heritage sites. Thus, nationally assigned heritage sites
have positive socioeconomic benefits.

According to the Korea Cultural Heritage Protection Act
(2018), city-assigned heritage sites are local heritage sites
that have fewer recognised values. Although they do influ-
ence housing prices via social environmental satisfaction,

they only have a partial mediating effect on them, possibly

Cc

Housing prices
(Dependent variables)

because they have a lower ranking. They do not positively
influence educational environmental satisfaction; this is
consistent with current practices, as most educational inter-
pretive activities and school trips take place in or around
nationally assigned cultural heritage sites (Korea Culture
and Tourism Institute, 2012; Kim, 2021).

Nationally registered cultural heritage sites did not have
a statistically significant influence on residential environ-
mental satisfaction and housing prices (Table 7). These
sites are also known as modern cultural heritage—cultural
assets dated between 1876 and 1971 (50 years before the
current year)—that contain remnants of Seoul's modernisa-
tion process (Pan and Min, 2009). These sites have consid-
erable potential for teaching modern Korean history in the
form of school trips, as they offer reference points between
Seoul's past and present (Shipley and Snyder, 2013); how-
ever, these sites are generally not recognised as cultural
resources, as they are considered an unwanted legacy of
Japanese colonial rule (Pan and Min, 2009). Consequently,
many of these sites have been neglected and allowed to
fall into disrepair (Park, 2021). Thus, future research should

focus on developing the untapped potential of these sites
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in terms of their socioeconomic benefits.

Nationally assigned protected areas adversely influence
all types of housing prices via social and educational envi-
ronmental satisfaction, because planning controls aimed at
preserving the identity of the areas impose constraints on
residents' property rights (Franco and Macdonald, 2018;
Rudokas et al., 2019; Throsby, 2019). People's perception
of these constraints negatively influences their residential
environmental satisfaction, which, in turn, affects housing
prices (Mellen, 2021), as demonstrated by Seoul's earthen
fortifications (Ko, 2015). Although property owners' short-
term interests should not override longer-term public inter-
ests (Throsby, 2019), cultural heritage branches in the gov-
ernment—such as Korea's Cultural Heritage Administration—
should encourage residents to recognise the socioeconomic
benefits of conservation areas (Wright and Eppink, 2016).
Erecting signboards and creating relevant cultural programs
prior to designating conservation areas are some ways to
achieve this.

This study has certain limitations. First, the residential
environmental satisfaction survey data may have been in-
fluenced by other predictors of residential satisfaction (Van
Duijn and Rouwendal, 2012); for example, wealthier and
more educated individuals have a greater preference for
living near urban heritage sites (Koster et al., 2016). A
further in-depth analysis that considers the socioeconomic
and demographic traits of residents is necessary to avoid
aggregation errors (Jones and Duncan, 1996).

Second, a cross-sectional dataset from 2016 was em-
ployed, without a time-series analysis, because longitudinal
data were not available. Heritage is regarded as a social
and cultural phenomenon that is likely to change over time
(Rudokas et al., 2019), and such changes affect residents'
satisfaction. Additionally, housing prices also fluctuate in
response to government policies; therefore, housing prices
and residents' satisfaction are likely to change over time
(Rudokas et al., 2019). This calls for follow-up research
that integrates additional data (Kabisch et al., 2021).

Nevertheless, the study's exploration of the socioeconomic
impacts of urban heritage in Seoul provides a useful in-
tellectual foundation for cultural heritage policymakers.
First, it offers insight into how to achieve the optimum

balance between private and public interest in the con-

servation of urban heritage sites (Ministry of Housing,
Communities, and Local Government, 2021; Throsby, 2019)
within the context of rapid urbanisation and uncontrolled
development. Second, the findings can inform policies re-
lated to cultural heritage by identifying the strengths and
weaknesses of current practices and focusing on activities
that offer the greatest socioeconomic benefit. Third, the
findings can help determine the optimum use of public
funds by providing insights into the socioeconomic benefits
of various urban heritage sites (Sagger et al., 2021).

Public departments related to the heritage sector, such
as the Ministry of Culture, Sports, and Tourism and the
Cultural Heritage Administration, have launched several
cultural policies to stimulate cultural heritage tourism and
improve regional resources (Choi and Oh, 2019); however,
most domestic and international tourists are motivated by
shopping, food tourism, and scenic tourism, implying that
heritage tourism remains lacking (Choi and Oh, 2019). Most
cultural policies focus on major heritage sites, such as World
Heritage Sites; this means that local heritage sites such as
nationally registered cultural heritage sites must be further
supported and developed. The public perception of cultural
heritage as 'dull' and 'difficult to understand' can be changed
by offering a diverse array of activities (Choi and Oh,
2019) to maximise the benefits of urban heritage.

The Korean government started promoting social serv-
ices through the concept of community-based social over-
head capital to improve people's lives and provide basic
everyday facilities, including cultural and welfare resources
(Office for Government Policy Coordination, 2019). In ad-
dition, it developed a five-year plan (2018-2022) to create
desirable living environments for residents using cultural
heritage-driven branding, especially for places where the
population is declining (Presidential Committee for Balanced
National Development, 2020). The current research may
provide an intellectual foundation for the government's
community- and heritage-based policies. Finally, it also
provides insights into government-led cultural policies that

consider residents' satisfaction.
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