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Abstract

Understanding how residential satisfaction varies across income strata is essential for targeted housing policy, yet few
studies incorporate hierarchical-need perspectives. Using the Korea Housing Survey and a theory-grounded PLS-SEM
with hierarchical components, we model residential satisfaction. Some determinants exhibit marked income-specific
patterns: Low-income households prioritize basic functionality (3=0.208) and housing space (8=0.602) while placing less
emphasis on neighborhood relations (3=0.065); conversely, in higher-income households, neighborhood relations (8=0.118)
are more influential than physiological needs (3=0.089) and housing space (3=0.005). Safety (30.2%) and infrastructure
accessibility (31%) are primary drivers in all income groups. Our analysis reveals that foundational needs—physiological
needs and safety—interact with non-basic domains (accessibility and housing-consumption class), indicating conditional
effects compatible with Maslow's hierarchy in this context. Neighborhood relations, functioning as social capital, partly
mitigate safety shortfalls, though their importance declines at lower incomes and becomes clearer once basic housing
performance is secured; while safety shortfalls erode infrastructure accessibility benefits in middle/high incomes, they
can be buffered by good transit/services among lower-income households. In affluent areas, meeting physiological needs
may dampen returns to accessibility/status. These findings suggest a dual strategy: implement deficiency-need upgrades
for low-income communities, and enhance external safety plus lifestyle-cultural amenities for high-income communities,
prioritizing social-cohesion programs after foundational needs are met.
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|. Introduction when one’s actual housing conditions fail to meet subjec-
tively formed reference conditions (Galster, 1985). These

Despite a wealth of studies on residential satisfaction, little norms, reference conditions, and actual housing circum-
is known about how its determinants differ across income  stances may differ substantially across income strata. Since
groups. Housing deficits occur when one’s housing situation income constitutes a primary basis for housing policy, it is

falls below institutional norms (Morris and Winter, 1975) or crucial to understand how the determinants of residential
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satisfaction vary by income class and to implement differen-
tiated housing policies accordingly.

Residential dissatisfaction can lead to adaptive behaviors
such as relocation, housing modifications (e.g., renovations
or remodeling), and changes in family composition, under-
scoring the importance of tailoring housing policies to these
income-based differences (Morris and Winter, 1975). Low-in-
come households, in particular, face constraints on housing
affordability and are therefore more sensitive to deficit
needs. Consequently, their average satisfaction tends to be
lower, and unmet deficit needs can negatively affect growth
needs, potentially amplifying satisfaction disparities between
groups. Moreover, low-income and higher-income house-
holds difter not only in physical housing attributes but also
in psychological and emotional dimensions.

This suggests that the determinants of housing satistaction
are income-contingent: The effects of individual determi-
nants on residential satisfaction may vary by income group.

In addition, interaction effects between lower-order
needs—which are closely related to income level-and neigh-
borhood relations should be incorporated into the analysis.
This can reveal which combinations of attributes most
improve housing satisfaction across income groups.

According to Maslow’s hierarchy of needs, when lower-
order needs such as physiological and safety needs are satis-
fied, higher-order needs arise. Moreover, social capital
theory suggests that when cognitive social capital-including
neighborhood relations—is formed and social cohesion is
established, there are significant associations with overall
quality of life, including perceived safety, the use of mobility
and accessibility, and engagement with the environment
and public spaces (Putnam, 2000; Sampson et al., 1997).
Therefore, satisfaction with neighborhood relations may
interact with other determinants. Furthermore, income
may stratify these interactions—constraints among lower-in-
come groups versus selective networking among higher-in-
come groups—consistent with socioeconomic gradients in
social capital and participation (Putnam, 2000; Glaeser et al.,
2002).

We empirically distinguish the principal determinants of
residential satisfaction and examine differences in their effect
sizes and interaction effects. For this, we propose a theo-
ry-grounded conceptual framework and estimate it using

PLS-SEM. In specifying the Maslow-related constructs, we

draw on prior work linking Maslow’s need theory to hous-
ing needs and housing functions (]ung and Lee, 2023; Kim
and Kim, 2023).

Our conceptual framework delineates four domains—(1)
basic needs, (2) housing space, (3) housing consumption
class & tenure capability, and (4) neighborhood relations &
environmental context—into nine single indicator latent
variables. Applying PLS-SEM not only enables direct
comparison of the relative influence of each determinant
and of how these influences vary across income strata, but
also makes it possible to test conditional (interaction) effects

among determinants.

Il. Literature Review

1. Income-Differentiated Drivers of Residential
Satisfaction

Although physical housing conditions, neighborhood
relations, and socioeconomic status are widely recognized as
core drivers of residential satistaction, their relative impor-
tance and conditional (interaction) effects vary systemati-
cally across income strata. Housing satisfaction is defined as
the sense of contentment an individual experiences when
their home provides what they need or desire (Mohit and
Raja, 2014). Housing deficits occur when one’s housing falls
below objective, institutionally defined norms (Morris and
Winter, 1975), and these norms may embody different mini-
mum acceptable standards for different income groups.
Similarly, the relative gap between an individual's subjec-
tively formed reference condition regarding housing and
neighborhood and their actual housing circumstances
determines housing satistaction (Galster, 1985), and this gap
can vary across income groups due to differences in asset
endowments and life experiences. In other words, different
income groups form their expectations based on distinct life
trajectories and reference standards.

Low-income households, dissatisfied with their housing,
may seek to improve or relocate but often lack the purchas-
ing power to escape substandard conditions (Galster, 1985).
Because housing satisfaction is a relative and dynamic
concept, identical improvements in housing may yield
smaller increases in satisfaction among higher-income

households than among lower-income ones, as explained
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by psychological mechanisms including the aspiration effect
and the principle of diminishing marginal utility (\Vang and
Wang, 2019).

While housing satisfaction has been widely studied, rela-
tively few works have focused on how its determinants vary
systematically across income strata. Prior studies suggest
that the determinants of housing satistaction can be distin-
guished across three broad domains: physical conditions,
neighborhood relations, and socioeconomic status.

The physical condition of housing—encompassing safety,
daylighting, moisture control, ventilation, pest prevention,
leak protection, and heating—is a baseline requirement for
adequate living and is equally critical for both middle-in-
come and vulnerable households (Park and Lim, 2020). In
contrast, for low-income groups, policing and crime-pre-
vention measures have a relatively greater impact on hous-
ing satisfaction (Lee and Namgung, 2018).

Across all income groups, neighborhood relations and
residential noise levels are key drivers of satisfaction, while
the educational environment is particularly important for
middle-income families and access to commerecial facilities is
a primary concern for high-income households (Lee and
Namgung, 2018). For vulnerable (low-income) households,
security, fire-safety provisions, parking, and pedestrian infra-
structure carry more weight than they do for other strata,
whereas middle-income households place relatively greater
emphasis on access to local amenities and strong neighbor-
hood ties (Park and Lim, 2020).

Housing-consumption class (HCC) reflects both the
economic capacity to afford housing and the social status
associated with housing consumption. It is represented by
housing type, housing quality, and the proportion of
income allocated to housing expenses, and it influences resi-
dential satisfaction not only through symbolic signals of
wealth and identity but also through the material burden of
housing costs. Individuals consume visible status goods to
signal their relative wealth (Glazer and Konrad, 1996).
Within this context, housing acts as an extension of the self—
both reflecting personal identity and signaling membership
in or distinction from particular social groups. Conse-
quently, discussions of housing status must treat quantity
and quality of residence as independent dimensions (Zavisca
and Gerber, 2016). Households may acquire or consume

housing as a strategy in the competition for socioeconomic
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standing (Wei et al., 2017). Housing prices can serve as an
indicator of social status and prestige, with higher prices
generally reflecting superior infrastructure (Jung and Lee,
2023). However, the relationship between housing cost as a
share of income and housing satisfaction follows an inverted
U-shape, peaking at around 30 percent of income (Newman
and Holupka, 2016; Shamsuddin and Campbell, 2022). Low-
and middle-income households that devote a high share of
their income to housing may suffer declines in quality of
life—such as negative impacts on child development—when
housing-cost burdens become excessive (Shamsuddin and
Campbell, 2022).

In Korea, living in an apartment has come to symbolize
wealth and serve as a proxy for social status, whereas resi-
dents of multi-household dwellings tend to perceive their
own socioeconomic standing as lower (Park and Hong, 2009;
Kang and Seo, 2022). Moreover, as housing stock ages, service
quality deteriorates, and market value declines, giving rise to
a social perception of “worn-out” space that may further
depress perceived status. By contrast, lower-income groups—
for whom reducing housing-cost burdens and meeting
other basic needs are paramount (Newman and Holupka,
2016)—may be less sensitive to the status signals conveyed by
housing.

Prior research has compared residential satisfaction deter-
minants across income groups but has largely analyzed the
impact of individual housing attributes on subjective satis-
faction in isolation. This narrow focus limits the develop-
ment of comprehensive policy recommendations. In
contrast, our study aggregates individual attributes into
latent constructs and examines their principal interaction

effects with each other.

2. Interactive Effects Between Neighborhood
Relations and Deficiency Needs

Prior research suggests that the determinants of housing
satisfaction do not operate independently but interact
conditionally, particularly across income groups. In this
section, we review prior research focusing on two areas:
conditional effects linked to unmet basic needs and contex-
tual effects related to neighborhood relations.

According to Maslow’s hierarchy of needs (Maslow, 1970),

deficiencies in lower-order needs dampen the influence of
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higher-order needs on housing satisfaction. Specifically,
Maslow (1970) classifies fundamental human needs into five
categories- physiological, safety, social (love{belonging),
esteem, and self-actualization—often depicted as hierarchi-
cally ordered rather than fully parallel. However, Kenrick et
al. (2010) note that motivational systems can overlap and
shift with situational cues; under threat, self-protection may
coincide with affiliation because “safety in numbers” makes
social alignment protective. In collectivist and housing-cen-
tered settings such as Korea, perceived safety and social
belonging may therefore co-produce one another (e.g., via
social cohesion and collective efﬁcacy), rendering a more
“parallel” interpretation plausible.

Accordingly, existing housing studies can be grouped into
two lines of inquiry: (i) conditional effects under unmet
basic needs and (ii) contextual effects linked to neighbor-
hood relations. In the context of housing satisfaction, some
studies have shown that when physiological and safety
needs are not met, the effects of social (love/belonging),
esteem, and self-actualization needs may be constrained.
McCray and Day (1977) employed Maslow’s framework to
show that urban public housing satisfies only minimal levels
of physiological and safety needs, fails to meet psychological
and social needs, and thus prevents residents from advanc-
ing to higher-order needs. Smith (2011) demonstrated that
when the deficiency in safety perceptions (fear of crime) is
high, sense of belonging and sense of community (commu-
nity attachment) weaken, thereby blocking the pathway to
esteem and self-actualization needs. In other words, satisfy-
ing a dwelling’s physiological functions and safety require-
ments is a conditioning factor that can constrain or modu-
late the magnitude of the effect of infrastructure accessibil-
ity, housing space, and socioeconomic status on residential
satisfaction, particularly when basic needs are unmet.

Additionally, Maslow’s hierarchy of needs can serve as a
framework for systematically understanding the motiva-
tional factors associated with residential attributes (Zavei
and Jusan, 2012), making it a valuable conceptual basis for
examining the determinants of housing satisfaction. For
example, physiological, safety, social (love/belonging), and
esteem needs are deficiency needs whose motivational force
diminishes once they are at least partially satisfied, whereas
self-actualization, as a growth need, increasingly sustains

motivation as it is fulfilled (Maslow, 1970). These contrasting

characteristics of deficiency versus growth needs may
account for differences in the magnitude of housing satisfac-
tion determinants across income groups.

In this sense, neighborhood relations—onceptualized as
social capital-may buffer unmet lower-order needs and
thereby attenuate the dampening of other residential attri-
butes’ effects on satisfaction. Neighborhood relations may
also give rise to contextual effects on other determinants. In
residential settings, neighborhood relations are linked to
place social bonding, and this in turn influences place attach-
mentand the dynamics of social capital (e.g., social connect-
edness, social trust, reciprocity) amid urban renewal, all of
which have been shown to exert significant impacts on
housing satisfaction (Hesari et al., 2019; Du et al., 2020 Park,
2025). Moreover, social capital, including out-group ties,
attenuates the influence of income and social comparisons
on subjective well-being (Bartolini et al., 2023). Low social
capital-lacking emotional and material support networks—
can intensify materialistic drives and compensation through
income or status, potentially amplifying the role of socio-
economic status when basic needs are strained (Bartolini et
al., 2023).

Social cohesion further buffers the anxiety that arises
when neighborhood safety is insufficient. Choi and Matz-
Costa (2018) demonstrated an interaction effect between
perceived neighborhood safety and social cohesion on older
adults’ health. Additionally, collective efficacy significantly
reduces violent crime rates (Sampson et al., 1997), thereby
enhancing neighborhood safety. In Korea, where housing
form can be stratified by socioeconomic resources, collective
efficacy may translate into perceived safety in housing-
type-specific ways.

By examining the conditional effects of unmet basic needs
and the contextual effects of neighborhood relations, this
study complements the aforementioned prior research.
First, the classical interpretation of Maslow’s hierarchy of
needs is neither strictly linear nor universal; the relative
priority of needs can be reordered by socioeconomic and
cultural contexts (Tay and Diener, 2011). Consequently,
empirical research is required to determine whether similar
contextual effects operate in the domain of residential satis-
faction. Second, the contextual effect of neighborhood rela-
tions likely varies across income strata, as income shapes the

time and resources households can devote to neighborly
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interactions, thereby influencing the strength and quality of
those social ties. Identifying such heterogeneity is essential
for formulating housing policies that are truly demand-re-
sponsive., Nevertheless, important gaps remain. Existing
PLS-SEM studies on residential satisfaction have largely
relied on single-group specifications and have seldom incor-
porated interaction terms. To examine cross-income hetero-
geneity in conditional and contextual pathways, this study
estimates a unified model that combines income-group
MGA, higher-order constructs, and interaction effects.

Prior work has also tended to analyze housing attributes
in isolation, which restricts the ability to derive comprehen-
sive and demand-responsive policy implications. Drawing
on Maslow’s hierarchy of needs, we posit that unmet physi-
ological and safety needs moderate other determinants (H3)
and that these mechanisms vary across income strata (H2,
H5). We further theorize neighborhood relations as an
interacting determinant (H4) within a direct-effects frame-
work (H1), as summarized in (Figure 1). Our research
design makes it possible to: (i) test the contextual effects of
neighborhood relations on all other determinants within
the overall model (H3 in {Figure 1)), and (i) compare these
effects across income groups, thereby revealing for which
strata the contextual mechanisms identified in prior studies

are most pronounce d.

Hypothesis Description

Each domain (PN, SA, HS, HCC, 1A, NR)—

H1 positive direct effect on Residential
Satisfaction

o Path coefficients differ between low-, middle-,
and high-income groups

U3 PN, SA (lower-order needs)xHS, HCC, |A—
moderation effect

ua NRxPN, SA, HCC, I1A, HS — interaction effect
amplifying satisfaction

s Interaction strengths (H3, H4) differ across

income strata

WA o e
00609 6 |

Note: Detailed conceptual diagrams for each hypothesis are provided in
{Appendix Figure A1}

Figure 1. Hypotheses and structural model of the study
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lll. Research Methods

1. Research Design

This study empirically examines residential satisfaction by
modeling its key latent constructs, ensuring conceptual
validity and testing how their effects differ across income
groups. Rather than treating housing satisfaction as a single
observed indicator, we conceptualize it as a multidimen-
sional latent construct encompassing physical, social, and
socioeconomic attributes. Since the relative importance of
these determinants varies across income groups, a multi-
group comparison is essential to capture heterogeneous
patterns and derive demand-responsive policy implications.

To address this objective, we employed Structural Equa-
tion Modeling (SEM), which enables the simultaneous esti-
mation of complex relationships among latent constructs. In
particular, within the broader family of SEM techniques, we
adopted the PLS-SEM (Partial Least Squares Structural Equa-
tion Mocle]jng) approach due to its suitability for modeling
hierarchical constructs, accommodating non-normal data,
and facilitating cross-group comparisons.

In addition, we modeled some constructs hierarchically
by specifying lower-order components (LOCs) and aggre-
gating them into higher-order constructs (HOCs) through
a Reflective—Formative Disjoint Two-Stage Approach. This
strategy secures indicator-level invariance across income
groups while still enabling subgroup comparisons, thereby
mitigating multicollinearity and enhancing the validity of
multi-group analysis. This multidimensional, hierarchical
approach—seldom employed in prior studies that have typi-
cally relied only on observed indicators—overcomes previ-
ous limitations and provides new insights into how physio-
logical needs, safety, and neighborhood relations exert direct
and indirect effects on residential satisfaction, especially
among lower-income groups.

We additionally report supplementary directional media-
tion checks in the Appendix as a diagnostic of Maslow-con-
sistent linkages, recognizing that causal ordering cannot be

identified with cross-sectional data.

2. Data and Sample

For the empirical analysis, we used data from the 2022 Korea
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Housing Survey (KHS), which initially comprised 51,325
households. After cleaning the data and excluding observa-
tions with missing values, the final sample included 36,315
households. To enable Multi Group Analysis (MGA), we
categorized these households into low-income (1st quin-
tile), middle-income (2nd—4th quintiles), and high-income
(5th quintile) groups based on income thresholds.

Prior evidence suggests that the determinants of residen-
tial satisfaction differ across income strata (e.g., Lee and
Namgung, 2018). Accordingly, we stratified households into
three groups (low, middle, and high income) for the multi-
group analysis. Following the OECD’s operational defini-
tion, we define the low-income group as households in the
bottom income quintile (Q1: bottom 20% of the income
distribution).”

The middle-income group served as the reference cate-
gory, allowing us to compare the relative effects of determi-
nants between the lower and upper ends of the income
distribution.

Since the KHS tends to underrepresent high-income house-
holds in its sample distribution, we adopted the income
thresholds defined in the 2022 Korea Household Income and
Expenditure Survey: Ist quintile <KRW 1.93 million,
2nd—4th quintiles KRW 1.93-6.76 million, and 5th quintile
=KRW 6.76 million. Based on this classification, the final
sample comprised 10,349 households in the low-income
group, 22,950 in the middle-income group, and 3,016 in the
high-income group—providing ample sizes for robust

income-stratified analysis.

3. Conceptual Framework and Theoretical Basis

We propose a theory-grounded conceptual framework
that delineates four domains: (1) basic needs, (2) housing
space, (3) housing-consumption class (HCC) & tenure
capability, and (4) neighborhood relations & environmental
context. Specifically, domain (1) bundles physiological and
safety needs and maps onto Maslow’s lower-order needs;
consistent with need-hierarchy theory, we model domain
(1) as interacting with the non-basic domains 2)—4) (ie.,
domains beyond Maslow’s lower-order needs, without
implying that these domains are inherently non-essential;
their salience may be reweighted by socioeconomic context)

—unmet basic needs attenuate, whereas satisfied basic needs

condition the effects of housing space, housing-consump-
tion class & tenure capability, and neighborhood context on
residential satisfaction. Domain (2) captures the spatial
adequacy/consumption of dwellings (e.g., per-capita tloor
area, crowding), which is expected to exert a direct effect on
satisfaction and to partly mediate HCC-related sorting via
housing choice; its returns are further conditioned by infra-
structure accessibility and tenure continuity. Within
domain (4), guided by social capital theory, neighborhood
relations (trust, reciprocity, participation) are specified as
moderators and/or mediators that amplify the payoffs from
HCC and housing space, while environmental quality and
infrastructure accessibility provide complementary contex-

tual channels.

4. Latent Constructs and Measurement

The four conceptual domains outlined above were opera-
tionalized into nine latent variables for empirical analysis.
We employed PLS-SEM to analyze determinants of residen-
tial satisfaction. Nine latent variables are specified: (1) physi-
ological needs (PN), (2) safety (SA), (3) housing-consump-
tion class (HCC), (4) housing asset accumulation prospects
(HAAP), (5) housing stability (HSv), (6) neighborhood rela-
tions (NR), (7) infrastructure accessibility (IA), (8) housing
space (HS), and (9) individual characteristics (IC).

Residential satisfaction (RS) was specified as a reflective
latent construct indicated by two global items in the Korea
Housing Survey—overall dwelling satisfaction and overall
residential-environment satisfaction—capturing their shared
variance in the absence of a single overall satisfaction item,
without imposing an ad hoc aggregation (e.g., asimple aver-
age).

Some constructs are modeled hierarchically by using high-
er-ordered components (HOC) and lower-order compo-
nents (LOC), estimated via a Disjoint Two-Stage Approach.
In this study, we adopted a reflective—formative disjoint
two-stage approach: LOCs were estimated reflectively in
Stage 1, and their latent-variable scores were then used forma-
tively to construct the HOCs in Stage 2. We therefore specify
the HOCs formatively as composites of distinct LOC subdo-
mains: PN covers shelter performance, health protection,
habitability, and hygiene basic living capacity; SA covers
building-related physical safety, environmental psychologi-
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cal security, health-related environmental exposure, and
pedestrian safety; HCC captures housing-based status
signals (consumption intensity/premium, market status
cues, and non—dilapidation); and IA is organized by facility
function into mobility infrastructure, essential public
services, and lifestyle—cultural-educational amenities.

This LOC-HOC specification supports cross-group compa-
rability by separating indicator-level measurement from
higher-order aggregation. Measurement invariance for the

group comparisons was assessed using MICOM (Henseler et

al., 2016).

Manifest variables for the latent constructs (PN, SA, HCC,
HAAP, HSt, NR, A, HS, and RS) were drawn from corre-
sponding modules in the Korea Housing Survey, guided by
prior studies. Only indicators that satisfied the loading,
weight, reliability, and validity criteria were retained. The
final latent constructs, their observed indicators, and
the theoretical rationale for selection are summarized in
{Table 1.

Several constructs were modeled hierarchically with

Table 1. Variables and their selection rationale for residential satisfaction analysis

Latent var. . ) )
Manifest var. Selection rationale
HOC LOC
) Heating and insulation Heating and insulation are directly related to indoor temperature
Basic condition regulation, corresponding to the shelter function.
fLnenonalty Wat fing i tial f ting leaks, also functioni
PN1 o aterproofing is essential for preventing leaks, also functioning as
(BN Watsrproaling condition part of the shelter function.
. - A G When sanitary conditions are poor, satisfaction with indoor air
.. Aircondition ny quality decreases due to odors and related issues.
Physiological (PN2)
Needs Ventilation condition Ventilation is linked to respiratory health and epidemic prevention.
PN . " o - . . ]
(79 Daylighting condition (PN3) Daylighting enhances residential comfort and functionality.
Biiblic ks of Kiichen K_itchen is an essep‘ual space_for preparing and‘consumlng meals,
) d directly tied to basic survival(independent cooking and proper
Public use (dummy) nutrition)
(PN4) . : . . .
Public use of bathroom Private bathroom use is connected to satisfaction in meeting
(dummy) biological needs.
Structural condition
— Security condition (buildin Structural integrity, crime prevention measures, resilience to
(BSu);\I%ng Safcty : ! = ( — 9 disasters, and fire safety are safety-related factors that ensure
Disaster resilience (building)  physical security in emergencies.
Safety Fire safety condition
(SA) Security condition (environment, SA2) Good security conditions can provide psychological stability.

Air pollution level (SA3)

Local odors or air pollution near home can threaten health and
safety.

Pedestrian safety (SA4)

A pedestrian-safe environment helps prevent accidents, promoting
safety.

Neighborhood relations of

Neighborhood Relations (NR) housing environment

Place bonding—the quality of neighborhood relationships—is an
important factor in increasing residential satisfaction.

Housing opportunity cost to

Housing cost permanent income ratio

HOC/PIR captures the relative intensity of housing-resource
allocation (affordability effort/pressure) using estimated
permanent income. It is not interpreted as a monotonic status

(HCC) indicator, particularly for renter households.
Housing- , Log cost per area proxies housing quality/market premium distinct
Consur%ption Log of housing cost per area from dwelling size
Class In Korea, apartments have come to symbolize wealth and
(HCC) Apartment type (dummy, HCC2) commaodity value, making homeownership a key indicator of social

status (Park and Hong, 2009).

Non-dilapidated housing (dummy, HCC3)

Houses older than 30 years may not reflect modern living trends
and can be perceived as socially outdated, potentially lowering
perceived status.

162 RS, Me1H M2 (2026)
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Latent var.
Manifest var.

HOC LOC

Public transportation (IA1)

Selection rationale

Access to public transportation is a crucial factor in housing choice
and satisfaction, with varying importance across income groups.

Accessibility to public

Public institutions located in each administrative district serve as

Public institutions essential living infrastructure, especially important for low-income
institutional households.
infrastructure i Healthcare facilities, as fundamental community services—
(1A2) Accessibility to healthcare i1v Dubli T dential satisfacti
facilities especially public or university-run—raise residential satisfaction
. when access is convenient.
Accessibility Accessibility to commercial
(14) facilities
Accessibility to parks and Parks, commercial, and cultural facilities enhance quality of life;
Lifestyle & cultural 9reen spaces easier access 1o these amenities can boost residential satisfaction.
infrastructure  Accessibility to cultural
(1A3) facilities
T AT Satisfaction with educational environment influences residential
envirgwment satisfaction, with preferences varying by household life stage and
income class.
Exclusive area per person Adequate living space allows residents to pursue desired activities
Housing Space (HS) Log of exclusive residential &t home, increasing residential satisfaction; this is particularly
floor area critical for lower-income groups constrained by space.
Tenant anxiety about

relocation at contract expiry

Tenant anxiety about

) 3 relocation during contract
Housing Stability (HSt)

Tenant anxiety about deposit
refund

Tenant anxiety about housing
cost at renewal

For renters, anxiety about lease renewals and moving during the
contract term threatens housing stability and thus residential
security. For owner-occupiers, these items are not applicable; we
coded owner households at the highest stability level (4) to reflect
the absence of tenure-related insecurity.

Housing as an asset
accumulation means
(dummy)

Housing Asset Accumulation
Prospects (HAAP)

Homeownership can serve as a means of asset accumulation,
which may positively influence residential satisfaction. "HAAP is
operationalized as a dummy based on the homeownership-attitude
module (KHS Q38-1): it equals 1 if the respondent cites ‘asset
accumulation’ as the most important reason for homeownership,
regardless of current tenure”

Residential Price Appreciation

(RPA) Residential price appreciation

Residential Property Appreciation (RPA) is measured as the capital
gain of the current dwelling for owner-occupiers (current housing
price - purchase price). For renter households, RPA is coded as 0
to represent the absence of owner-occupied capital-gain realization,
and the variable is included to control for the potential influence of
housing asset gains on residential satisfaction.

Urban area (dummy)

Metropolitan area (dummy)

Individual Characteristics (IC)
Household's gender (dummy)

Total assets

Individual characteristics (e.g., living inside or outside the capital
region, rural vs. urban district, gender, asset conditions) should be
controlled, as they affect residential satisfaction.

Note: Latent variables are composed of higher-order constructs (HOCs) and lower-order constructs (LOCs), and when a manifest variable serves as a sin-

gle indicator, the LOC is identical to that manifest variable

multiple LOCs aggregated into HOCs. For example, Physio-
logical Needs (PN) and Safety (SA) each comprise four
LOCs, while Infrastructure Accessibility (IA) was partitioned

into three sub-dimensions. Housing-Consumption Class

(HCC) combines indicators of both economic standing
(e. g., permanent income burden, log housing cost per area)
and symbolic status markers (e.g., apartment type, housing

age). HCC is operationalized as a housing-related socioeco-
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nomic position, reflecting market premiums and symbolic
cues embedded in housing outcomes. Consistent with argu-
ments that housing quantity and quality is distinct dimen-
sions (Zavisca and Gerber, 2016), we model dwelling size
separately as Housing Space (HS), while HCC focuses on
quality/status premiums and symbolic cues embedded in
housing-market outcomes.

This LOC-HOC specification not only secures measure-
ment invariance across groups but also preserves theoretical
granularity in construct design. Full details are provided in
(Table 1.

Most observed indicators directly used the survey's four-
point Likert responses directly. However, variables related to
housing costs and dwelling area were constructed using
derived metrics. Housing cost variables (including HOC/
PIR) were constructed using an auxiliary permanent-in-
come proxy and tenure-consistent housing cost definitions

(user cost for owners; deposit-adjusted rent for renters).”

5. Structural Model and Hypotheses

The structural model incorporates six latent constructs —
PN, SA, HS, HCC, IA, and NR- with RS as the endogenous
outcome. Constructs such as PN, SA, and IA are specified
hierarchically through LOC-HOC design to ensure both
measurement invariance and theoretical granularity. The
overall structural specification, along with the associated
research hypotheses (H1-H5), is depicted in (Pigure .

The variables presented above achieved adequate reliabil-
ity and validity in both the first-stage and second-stage
models (Appendix Table Al). In the lower-order compo-
nent model, Cronbach’s alpha fell below the 0.70 threshold
for RS, HCC1, and HS; likewise, composite reliability (Rho-
a) failed to reach 0.70 for RS. However, composite reliability
(Rho-c) and average variance extracted (AVE) both met
their respective benchmarks of 0.70 and 0.50. Moreover,
Dijkstra—Henseler’s pA for HCC1 and HS (lower-order
constructs) exceeded 1.0 (4.69 and 2.997, respectively), indi-
cating Heywood cases; we therefore relied on the remaining
reliability indices for confirmation. Finally, the Fornell—
Larcker criterion for both models demonstrated that discrim-
inant validity was adequately established (Appendix Tables
Aland A2).
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IV. Results

1. Determinants of Residential Satisfaction

1) HCM Model

The hierarchical component model (HCM, (Table 2))
reveals that infrastructure accessibility (31%) and safety
(30.2%) are the most influential determinants of residential
satisfaction, followed by physiological needs (17%,).

Next, satisfaction with neighborhood relations (NR)
accounts for 9.6% of the variance, while housing-consump-
tion class (HCC, 3.8%) and housing space (HS, 3.3%) are
relatively less influential factors in this decomposition.
Housing stability (HSt)—which captures tenure security—
also has a significant positive effect on residential satisfaction.
Interestingly, individuals who view housing as a means of
asset accumulation (HAAP) exhibit lower satisfaction over-
all; however, this negative effect is offset when housing
stability is secured, as evidenced by a positive interaction
between HStand HAAP.

Residential price appreciation (RPA) emerges as a statisti-
cally significant negative predictor of housing satisfaction. In
the hierarchical component model, all constructs except
RPA are statistically significant. Notably, the Non-Dilapi-
dated Housing variable (ir:ldjcating an asset with a service life

of 30 years or less) is significant at the 10% level.

2) LOC Model

In the analysis results of the first-order model and HCM
(Table 2), the relative magnitudes of the path coefficients
among HOC:s are nearly identical.

Within these constructs, key indicators include basic func-
tionality (waterprooﬁng, insulation) under physiological
needs; structural safety, noise levels around the residence,
and pedestrian safety under safety; and accessibility to both
utilitarian and socio-cultural infrastructure.

Among the safety-related variables, building safety
captures the structural safety of the building itself, whereas
security environment, noise level around the residence, and
pedestrian safety pertain to the external environment. In
the stage-one model, external environment safety shows a
larger within-construct share than building safety (21.4%,
11.4%) under our linear, descriptive decomposition. Within

infrastructure accessibility, access to socio-cultural infra-
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Table 2. Result of two-stage disjoint PLS-SEM

First-order model HCM

e I::I:;'_‘ SD P-values cr:t?f)- Co;:.Lr\?iio I::I::f" SD  P-values ?:1?;'
Basic functionality 0.139 0.007 0.000 11.3% 71.6%
Public use 0.029 0.007 0.000 24% 149%

PR Air condition 0017 0005 0001 1.4% 8.8% hihe BER UER IR
Daylight 0.009 0.004 0022 0.7% 46%
Building safety 0141 0.008 0.000 11.4% 34 8%
Security environment 0079 0006 0.000 6.4% 19.6%

oA Noise level around residence 0104 0005 0000  84% 257% 0807 0007 0000 302%
Pedestrian safety 0.081 0.005 0.000 6.6% 200%

NR 0.044 0.004 0.000 7.8% = 0097 0005 0000 96%
Housing cost 0.096 0.005 0.000 1.6% 28.6%

HCC Housing type 0.020 0.005 0.000 0.6% 8.6% 0039 0004 0000 38%
Non-dilapidated housing -0006 0004 0094 36% 62 9%
Public transportation 0073 0005 0.000 59% 202%

1A Public institutional infrastructure 0106  0.006  0.000 8.6% 29.3% 0315 0005 0000 31.0%
Socio-cultural infrastructure 0183 0007 0.000 14.9% 50.6%

HS 0.047 0.005 0.000 38% = 0034 0004 0000 33%

HSt 0017 0.004 0.000 1.4% = 0019 0004 0000 19%

HAAP -0.009 0.004 0.009 0.7% = -0008 0004 0019 09%

Hst X HAAP 0.010 0.003 0.003 0.8% - 0009 0003 0012 09%

RPA -0.007 0006 0214 0.6% - -0005 0005 0315 05%

ICs 0.015 0.005 0.007 1.2% = 0019 0005 0000 19%

Note: 1) R-square of 1st model is 0.655, R-sgaure of HCM is 0.538.

2) 'Coef. ratio in LV' represents within-construct relative shares based on rescaled weights/loadings. They are intended for within-construct compari-
son only and should not be interpreted as global contributions to RS, especially in the presence of interaction terms.

3) Collinearity among formative HOC indicators (LOC scores) was assessed via VIF; all values were below 3.3 (max=2.799).

4) Reliability and convergent validity are reported in (Appendix Table A1}, and discriminant validity based on the Fornell-Larcker criterion is reported
in {Appendix Tables A2 and A3) for the hierarchical component and low-order component models, respectively.

structure has the largest within-construct share (50.6%),
followed by public institutional infrastructure (8.6%) and
public transportation access (5.9%). These shares are
reported to rank indicators within each construct.

Regarding housing space, most respondents have secured
at least the minimum required floor area. Because commu-
nal access features are already captured under physiological
needs, housing space has a relatively small impact on satis-
faction. For physiological needs, basic functionality indica-
tors (insulation, waterprooﬁng) are most important, but
communal utility use, indoor air quality, and natural
daylight also show significance—though at lower shares of
2.4%,1.4%,and 0.7 %, respectively.

2. Differential Determinants across Income
Strata

1) HCM Model

The results of the Multi-Group Analysis are presented in
(Table 37, and we interpreted the variables that exhibited
statistically significant differences across groups while satisfy-
ing the Step 2 (compositional invariance) requirement of
the MICOM procedure. Because MICOM Step 3 is required
for latent mean/variance comparisons, which we do not
conduct, our group comparisons are limited to MGA of
structural paths under compositional invariance (Step 2).
{Appendix Table A4) reports descriptive statistics for the

manifest variables by income group.
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Table 3. Results of MGA and MICOM step 2 (Model-1)
Model-1

MICOM step 2 invariance

Latent var. Mean of coefficient in bootstrapping of MGA MGA 2-tailed p-value

1Q 2-4Q 5Q 1Qvs. 2-4Q 2-4Qvs. 5Q 1Qvs.2-4Q 2-4Qvs.5Q
PN 0.208™* 0142 0.089™** 0.000 0.018 Sat. Sat.
SA 03171 0.306™* 0.307%* 0.760 0970 Sat. Sat.
NR 0.065"** 01171%* 0118 0.000 0.768 Sl Sl
HCC 0.042%* 0.040™* 0.013 0.800 0.062 Sat. Sat.
1A 0.330™* 0.304™* 0.328"** 0.024 0.205 Sat. Sat.
HS 0.062%** 0.027™** 0.005 0.000 0.148 Dissat. Sat.
HSt 0.018* 0.015% 0.033* 0.706 0.198 Sat. Sat.
HAAP -0.009 -0.005 -0.015 0.620 0.481 Si Sl
HStxHAAP 0.006 0.010* 0.023 0.655 0.334 Sat. Sat.
RPA 0.002 -0.013* 0.004 0.168 037 Sl Sl
IC -0.019* 0.033™* 0.035 0.000 0.965 Dissat. Dissat.

Note: 1) *p<0.1, *p<0.05, **p<0.01

2) Sat =invariance established (p=0.05), Dissat =invariance not established (p<0.05), Sl=single indicator (assumed invariance). For interac-
tion terms, invariance was accepted only if both constituent variables met MICOM Step 2. MGA 'difference (1-tail)’ omitted because it

equals the bootstrapped coefficient difference.

Multi-group comparisons indicate that the importance of
Physiological Needs (PN) increases as income decreases.
Specifically, the PN path coefficient for the middle-income
strata (2nd—4th quintiles) is significantly lower than that of
the low-income stratum and significantly higher than that
of the high-income stratum (5th quintile). Bootstrap results
corroborate this pattern, showing that the PN coefficient
rises stepwise as income stratum decreases.

The coefficient for Neighborhood Relations (NR) in the
middle-income group does not differ significantly from that
of the high-income group, but it is significantly higher than
that of the low-income group. Specifically, the NR coeffi-
cient for low-income households (0.065) is roughly half that
of the middle-income group (0.111). This indicates that
while NR remains a significant predictor of residential satis-
faction across all groups, the estimated NR—> RS effect is
smaller for low-income households. Although Infrastruc-
ture Accessibility (IA) coefficients do not exhibit substantial
differences between income groups, IA proves to be a signifi-
cantly more important determinant for the low-income
group compared to others.

Bootstrapped estimates for Housing Space (HS) are not
statistically significant in the high-income group. Accord-
ingly, despite a significant MGA test, we do not interpret

cross-group HS coefficient comparisons because HS fails
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compositional invariance. We therefore report group-spe-
cific bootstrapped estimates descriptively (1Q: 0.062%**;
2-4Q: 0.027**%*; 5Q: 0.005, n.s.), which suggest a decreasing
pattern across strata and are consistent with diminishing
marginal relevance of housing area once space adequacy is
secured.

For Housing-Consumption Class (HCC), the path coeffi-
cient differs significantly between the middle- and high-
income strata at the 10% level, while showing no signifi-
cance within the high-income stratum. This indicates that,
among high-income households, variations in HCC (as
measured by housing cost, newness, etc.) exert a weaker—or
statistically insignificant—influence on residential satisfac-
tion, especially when compared to the stronger and signifi-
cant eftects observed in other strata.

Safety (SA) and Housing Stability (HSt) emerge as consis-
tently important determinants across all income strata, with
no significant group differences. In contrast, the Housing as
an Asset Accumulation Purpose (HAAP) variable fails to
achieve significance in any stratum-specific bootstrapping.
Residential Property Appreciation (annual return) yields a
significant negative coefticient only for the middle-income

stratum at the 10% level.
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2) LOCs Model

The stage-one model results (Table 4) enable a detailed
examination of differences among the lower-order compos-
ites (LOCs) that comprise the higher-order constructs
(HOCs). All lower-order composites (LOCs) tied to Physio-
logical Needs (PN) exhibit statistically significant differences
at the 5% level between low- and middle-income groups,
and at the 10% level between middle- and high-income
groups. In particular, basic functionality and air condition-
ing show larger coefficients in lower-income strata, under-
scoring their importance. Group-specific bootstrap analyses
indicate that the effects of daylight and air conditioning are
not significant for the highest- and lowest-income groups,
implying that within those strata, these attributes either do
not differ substantially or do not significantly influence

housing satisfaction.

Table 4. Result of MGA for LOC variable

The overall eftect of the Safety dimension on residential
satisfaction does not differ across income strata, but several
LOCs within the Safety construct exhibit significant group
differences. According to the MGA results, building safety is
more important for high-income households, whereas
pedestrian safety is less influential. Within the housing
consumption class dimension, non-dilapidated housing is a
relatively weaker contributor to satistaction for the high-in-
come stratum. Some LOCs fail to reach significance in
group-specific bootstrapping, which may reflect pronounced
differences in housing tenure and cost burdens across
income groups.

Within the Infrastructure Accessibility (IA), the public
transportation access (IA1) is the only lower-order compos-
ite showing clear differences between income strata. The

difference in IA-to-RS between low- and middle-income

MGA 2-tailed

Mean of coefficient in bootstrapping p-value MICOM : Step 2
Latent var.
10 2-4Q 5Q 1 2(} £ 2-45% VS. 1 2(} :(51. 2-4500vs.
Basic functionality (86317 e 0137 0088 0006 0087 Sat. Sat.
PN Air condition 0.057%* 0.022* -0.027 0.036 0.063 Sat. Sat.
Daylighting condition -0.002 0.028"* -0.005 0013 0072 Sl Sl
Building safety 0.166™* 0.128™* 0.207* 0.084 0.004 Sat. Sat.
- Security environment 0.097%*  0.073"™ 0.064 0.056 0705 sl sl
Noise level around residence 0091  0.109™* 0.119** 0089 0588 Sl Sl
Pedestrian safety 0.076"* 0.089** 0.042* 0.284 0018 Sl Sl
NR D02 0.108"* 012+ 0.001 0.648 Sl Sl
Housing cost 0.01 0.03™* 0.01 0.059 0.323 Sat. Sat.
HCC Housing type -0.004 -0.005 0.003 0911 0.685 Sl Sl
Non-dilapidated housing 0.047%* 0046 0.013* 0.856 0.021 Sl Sl
Public transportation 0.093"*  0.068™ 0.039 0023 0137 sl sl
IA  Public institutional infrastructure 0.116"* 0107 0116 0264 0473 Sat Sat.
Lifestyle & cultural infrastructure 017 0.181** 0215™ 0522 0212 Sat. Sat.
HS 0.065"* 0.045"* 0.03 0.046 0.342 Sat. Sat.
HSt 0.018* 0.019 0.037 0.906 0.270 Sat. Sat.
HAAP -0.011 -0.002 -0.017 0.246 0.292 S Sl
HStxHAAP 0.013* 0.009 0.026 0.695 0.166 Dissat. Dissat.
RPA 0012 -0.022% -0.004 0.004 0.400 Si Sl
IC -0.026 0.0327* 0.032 0.000 0910 Dissat. Dissat.

Note: 1) *p<0.1, **p<0.05, **p<0.01

2) Sat =invariance established (p=0.05), Dissat.=invariance not established (p<0.05), Sl=single indicator (assumed invariance). For interaction terms,
invariance was accepted only if both constituent variables met MICOM Step 2. MGA 'difference (1-tail)’ omitted because it equals the bootstrapped

coefficient difference.
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strata stems from the greater weight that low-income
households place on the public transportation LOC. No
statistically significant difference emerges between middle-
and high-income households for IA1-to-RS, and the high-
income bootstrap test is non-signiticant. Moreover, the path
coefficient for the public transportation LOC systematically
diminishes from low- through middle- to high-income
groups. With respect to Infrastructure Accessibility, low-
income groups demonstrate greater sensitivity to Public
Transport accessibility and reduced sensitivity to Socio-

Cultural Infrastructure accessibility.

3. Interaction Effects and Conditional Mechanisms

We estimated two HCM specifications: Model 2, which
incorporates interaction terms between PN (physiological
needs) and SA (safety) and other variables motivated by

Maslow’s hierarchy of needs, and Model 3, which operation-

Table 5. Results of interaction model: PN & SA

alizes social capital theory. The full results are reported in
(Appendix Table A6, and the corresponding MGA (multi-
group analysis) results are provided in (Appendix Table A7).
As a side-by-side comparison of all coefficients can be
cumbersome, we extracted only the interaction terms that
were statistically significant and summarized them in
{Tables5and 6.

To assess whether these interaction effects are sensitive to
model specification, we estimated a range of alternative
models with different interaction sets. A summary of
robustness assessments is reported in {Appendix Table A7).

The interaction term PNXHCC is significant and negative
in the whole model, indicating a damping effect of physio-
logical needs on housing-consumption class. This damping
effect is strongest in the low-income group, where the abso-
lute coefficient is substantially larger than in the middle-
and high-income groups.

Notably, the PNXHCC interaction is significant and nega-

Multi group analysis
Var. Whole model Interpretation
Low (1Q) Mid (2-4Q) High (5Q)

HCC (main) +0.022% +0.0437* +0.025"* +0.001 | with income

PNxHCC -0.063"* 0.104 -0.039" -0027ns. Damping T at bottom
IA (main) +0.317* +0.330™ +0.300"* +0.316"* Low > Mid = High

PNx A -0.014* +0.007 ns. -0.026™ -0018ns. Only sig. in Mid.

SAxIA +0.026™ -0.024* +0.0447* +0.100"* Buffering— synergy as income '
PN (main) +0.145™* +0.192%* +0.133°* +0.090"** | with income
SA (main) +0.316™* +0.316™* +0.309™* +0.314%* Stable

Note: 1) *p<0.1, #p<0.05, ***p<0.01
2) n.s. = not statistically significant.

3) Only statistically significant interaction terms involving PN and SA with other variables are reported. Estimates for the whole model (Model 2) are
presented in (Appendix Table A5, and MGA results (also Model 2) are reported in {(Appendix Table AB).

Table 6. Results of interaction model: NR

Multi group analysis

Var. Whole model Interpretation
Low (1Q) Mid (2-4Q) High (5Q)
NR (main) +0.095™* +0.068™* +0.105"* +0.095™* Mid = High = Low
NRxPN +0.025™* +0.044™ +0.009ns. -0.001 ns. Only 1Q gains
NRxSA -0.022*** -0.053"* -0.005ns. +0.027 ns. Buffer only 1Q
NRxHCC -0.012% +0.010ns. 0.018* -0.030* Substitutes for HCC mid/high
NRx A +0.034* +0.029™ +0.033"** +0.063™** Synergy grows with income

Note: 1) #p<0.1, #p<0.05, ***p<0.01
2) n.s.=not statistically significant.

3) Only statistically significant interaction terms involving NR with other variables are reported. Estimates for the whole model (Model 3) are pre-
sented in (Appendix Table A5, and MGA results (also Model 3) are reported in (Appendix Table AB).
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tive (-0.063). Accordingly, the marginal effect of HCC on
residential satisfaction weakens as PN satisfaction increases.
This attenuation is strongest in the low-income group
(-0.104) and remains significant in the middle-income group
(-0.039), whereas the interaction term is not statistically
significant among high-income households.

The interaction term PNXIA is also significant and nega-
tive in the whole model, but this effect is only significant in
the middle-income group.

SA exhibits a synergistic effect with TA: adequate safety
perceptions maximize the benefit of infrastructure accessi-
bility, while inadequate safety attenuates IA’s effect. The
interaction between Safety (SA) and Infrastructure Accessi-
bility (IA) demonstrates a synergistic effect among middle-
and high-income groups, with the effect most pronounced
in the high-income stratum. By contrast, in the low-income
group, the SAXIA interaction exhibits a complementary
(buffering) pattern, showing a negative coefficient that is
marginally significant at the 10% level.

Neighborhood relations satisfaction (NR) exhibits
income-contingent contextual effects: it amplifies the
impacts of PN and IA only in specific strata. The synergy
between NR and PN emerges only among low-income
households—indicating that the amplification of higher-
order satisfaction via strong NR under fulfilled PN is statisti-
cally significant solely in this stratum, likely because PN defi-
cits persist there. The synergistic interaction between NR
and IA suggests that when neighborhood relations are
strong, residents derive greater satisfaction from accessing
social infrastructure. This synergy effectis more pronounced
in the high-income stratum than in the middle- or low-
income strata, highlighting the stratum-specific nature of
NR’s contextual role.

Meanwhile, NR attenuates the eftects of SA and HCC,
indicating that the utility of these determinants varies with
NR level. The NRXSA interaction term is negative, imply-
ing that high NR partially compensates for low perceived
safety. Notably, this compensatory effect is statistically
significant only among low-income households, indicating
that the buffering role of NR is specific to thisstratum.

NR appears to bufter HCC deficiencies in middle- and
high-income groups. Specifically, when HCC satisfaction is
low, strong NR is associated with sustained or even

enhanced levels of residential satisfaction. From a comple-

mentary perspective, NR and HCC represent distinct
resources whose joint conﬁguration matters. However,
when HCC is already well satisfied, the compensatory role
of NR becomes less relevant, as there is little deficiency left
to buffer. In contrast, the NRXHCC interaction term is not
significant for low-income households, providing no clear
evidence that NR buffers the association between low HCC

and residential satisfaction in this stratum.

4. Supplementary Directional Mediation Checks

{Appendix Table A8) reports supplementary directional
mediation checks. Indirect effects are statistically significant
in both forward and reverse specifications, with only modest
differences in R* and Qpredict. Adding the mediator block
does not materially alter the interaction estimates or the
remaining structural paths into RS relative to the baseline

model.

V. Discussion

1. Determinants of Residential Satisfaction

As residential satisfaction is determined by subjective
perceptions and contextual conditions(Morris and Winter,
1975; Galster, 1985), infrastructure accessibility and safety
emerge as the most essential factors for its improvement,
with safety assuming particular importance as a fundamen-
tal prerequisite in Korea.

The coefficient of HAAP is statistically negative, contrary
to our expectation that post-purchase gains would generate
a psychological halo etfect—whereby rising prices for other-
wise equivalent dwellings enhance satisfaction through
improved self-image of one’s home. Instead, it appears that
occupants may be willing to endure minor inconveniences
in anticipation of future capital gains, resulting in a net
decline in immediate satisfaction.

The non-significance of RPA can be interpreted in two
ways. First, our measure of housing satisfaction is only
captured by two dimensions—satisfaction with the dwelling
itself and satisfaction with the residential environment—
which may fail to capture the impact of price appreciation.
Second, while housing price appreciation may contribute to

overall life satisfaction, its effect may become negligible once

Joumal of Korea Planning Association Vol.61, No.2 (2026) 169



Yeon, Je Seung - Park, In Kwon

other key determinants are controlled for. These results are
mirrored in the stage-one (LOC) model, where RPA like-
wise failed to reach significance.

Given the consistency between the two models, the stage-
one (LOCs) model served as a suitable basis for examining
the nuanced characteristics of the latent constructs.

The results of the LOC model suggest that, beyond main-
taining core building safety and essential performance (water-
proofing and insulation), public support should prioritize
securing safe external environments (security measures,
noise mitigation, pedestrian sa.fety) and ensuring access to
both public transportation and institutional infrastructure

as key drivers of residential satisfaction.

2. Differential Determinants across Income
Strata

The finding that safety emerges as a universal and non-ne-
gotiable determinant of residential satistaction can be inter-
preted as evidence of its role as a baseline policy require-
ment. Subconstruct-level differences show distinct priori-
ties: high-income households place relatively greater
importance on building-structural safety (e.g., disaster
prevention, security fixtures, structural integrity). Given
their already superior housing conditions, high-income
households appear less motivated by improvements in
structural safety and more focused on mitigating external
hazards such as noise and pedestrian risks.

In contrast, for low-income households, external environ-
mental factors (e.g., pedestrian safety, security) emerge as
salient determinants, consistent with the findings of Lee and
Namgung (2018). They appear relatively less sensitive to
external noise, as noise can be adapted to over time, whereas
external safety concerns, such as crime prevention, are
factors that individuals cannot easily control or accommo-
date. These findings underscore the need for targeted envi-
ronmental design interventions—such as CPTED (Crime
Prevention Through Environmental Design)—in densely
populated, low-income neighborhoods.

Unlike safety, other determinants of residential satisfac-
tion shift markedly with income, indicating that hous-
ing-environment interventions should be tailored to the
specific priorities of each income stratum.

The fact that physiological needs dominate among low-
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income households can be interpreted as reflecting their
greater reliance on improvements in waterproofing, insula-
tion, and indoor air quality, consistent with Park and Lim
(2020). By contrast, for middle- and high-income strata, the
stronger effect of lifestyle and cultural infrastructure
suggests that basic functionality is relatively secured.

For low-income households, where physiological needs
remain critical, improvements in waterproofing, insulation,
and indoor air quality outweigh neighborhood relations,
pedestrian amenities, or cultural facilities. By contrast,
among middle- and high-income strata, access to lifestyle
and cultural infrastructure exerts a stronger influence than
basic functionality. Although the low-income stratum does
not report markedly lower effect of neighborhood relations
(NR) than the other strata, the MGA results show that the
NR— RS path is significantly weaker in the low-income
stratum, as also reported for housing-vulnerable house-
holds (Park and Lim, 2020). This indicates that improve-
ments in NR are less strongly reflected in overall residential
satisfaction (RS) for low-income households.”

In high-density, low-income areas, policy interventions
may be most effective when prioritizing improvements in
public transit and minimum housing quality rather than
expanding socio-cultural services. Illustrative measures
include bus-route optimization, TOD-based commuter
amenities, and housing repair programs targeting substan-
dard dwellings. In contrast, as income levels rise, the impor-
tance of public transportation decreases, whereas access to
cultural facilities becomes more salient. Because educational
and cultural facilities are associated with growth needs, their
importance is less likely to diminish once satisfied. By
contrast, other needs are subject to diminishing returns
upon fulfillment, asis characteristic of deficiency needs.

Housing-consumption class emerges as a more important
determinant for low- and middle-income households than
for high-income households. It may be because hous-
ing-consumption attributes captured by HCC (e.g., dilapi-
dation and cost burden) are more binding constraints for
low- and middle- income households, while other attributes
like housing-related social prestige matter less across all
income groups. Particularly, the cost-burden component
embedded in HCC matters primarily for the middle-in-
come stratum, as it constitutes a substantial burden for

low-income households but may not affect residential satis-
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faction among high-income households, who generally
possess sufficient financial capacity to absorb such expenses.
Accumulation exerts a negative effect only within the
middle-income group. This may suggest that middle-in-
come households endure minor inconveniences—such as
postponing relocation—in anticipation of future capital
gains, a behavior that paradoxically diminishes their imme-
diate housing satisfaction. However, this result may also be
attributable to the design of this study, in which residential
satisfaction was modeled as a latent construct combining

both dwelling-level and neighborhood-level satistaction.

3. Interaction Effects and Conditional
Mechanisms

The interaction results point to context-dependent need
dynamics rather than uniform, additive effects. Here,
“conditionality” refers to moderation across domains rather
than a strict stage-wise progression of needs. As shown in
{Tables 5-6, the negative PNXHCC term indicates that the
relevance of HCC for residential satisfaction varies with base-
line habitability (PN), with the strongest pattern observed in
the lower-income stratum. Importantly, this does not
reclassify HCC as a “basic” need; rather, in disadvantaged
strata, HCC-related market signals may operate as basic-like
buffers against insecurity and social exclusion, consistent
with overlap and reweighting under constraint. Drawing on
Kenrick et al’s (2010) “renovated” view, this conditionality
can be interpreted as broadly compatible with reweighting
across overlapping motivational systems under constraint.
Substantively, HCC may capture residual market premiums
beyond measured accessibility (IA)—including employment
accessibility, neighborhood prestige/scarcity/views, and
design-related amenities—whose marginal contribution to
residential satistaction may taper as basic dwelling habitability
is secured, reflecting a shift in relative salience as constraints
ease.

A non-exclusive alternative is selection-based sorting:
some households (in particular low-income households)
may accept weaker market premiums/signals (HCO) to
access dwelling fundamentals (PN), particularly under bind-
ing constraints.

Sensitivity analyses across alternative interaction sets indi-

cate that several interaction effects identified in the full

model are robust, while others are more sensitive to specifi-
cation choices (Appenclix Table A7). The main discussion,
therefore, focuses on interaction terms that are statistically
significant in the full model, reflecting effects that persist
after jointly accounting for multiple conditional mecha-
nisms. Overall, specification sensitivity does not necessarily
indicate spurious effects; rather, it may reflect competing or
context-dependent mechanisms that become apparent only
when interactions are jointly considered.

This sensitivity is consistent with income heterogeneity, as
full-sample estimates may average opposing conditional
mechanisms across strata. Relatedly, directional mediation
checks (Appendix Table A8) indicate tight coupling between
lower-order needs (PN, SA) and broader evaluations (1A,
HCCO), suggesting substantive interdependence rather than
a specification artifact. However, because indirect associa-
tions are supported in both forward and reverse directions,
causal sequencing cannot be adjudicated in cross-sectional
data; accordingly, the interaction patterns are discussed as
compatible with both need-driven appraisal and residential
sorting.

Notably, the specification sensitivity observed for the
SAXIA and NRXHCC terms is consistent with income-
group heterogeneity. Income-stratified analyses indicate
that these interactions operate differently across strata, such
that full-sample estimates may average competing condi-
tional mechanisms and yield sensitivity to alternative speci-
fications.

Meanwhile, a dampening eftect of PN and IA on RS may
arise among middle-income households, but not among
low- or high-income groups. This likely reflects how IA
(e.g., public transit) functions as a necessity for low-income
households and as a consumption amenity (e.g., access to
cultural and educational facilities) for high-income house-
holds, making any damping pattern less apparent at those
extremes.

A synergy between SA and IA is also evident, with
income-contingent heterogeneity that differs from the
direct effect of SA alone. Among low-income households,
1A (e.g., public transportation and healthcare access) buffers
satety deficits; among middle- and high-income households,
concurrently high SA and IA elevate satisfaction with
social-capital—related facilities (e.g., community centers,

libraries, cultural venues), thereby amplifying overall resi-
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dential satisfaction.

The stronger PN effect under high NR aligns with the idea
that higher-order satisfactions tend to become more salient
when lower-order needs are sufficiently met, consistent
with a conditioning (rather than strictly prerequisite)
mechanism. Although NR exerts the weakest direct effect
on residential satisfaction among low-income households,
the significant NRXSA interaction indicates that social
cohesion plays a compensatory role when perceived safety is
low in this group. This aligns with prior work showing that
social cohesion buffers harms under safety deprivation
(Choi and Matz-Costa, 2018) and is consistent with the argu-
ment of Sampson et al. (1997) that strong neighborhood
cohesion mitigates the adverse effects of crime and other
risk factors. For low-income households, improving NR is
therefore most effective for raising residential satisfaction
when PN is satisfied, but SA is lacking.

Furthermore, the results suggest that NR may compen-
sate for HCC where HCC is lacking but NR is strong. In such
contexts, NR provides the social support and recognition
that HCC-related status signals would otherwise confer,
stabilizing or even enhancing residential satisfaction despite
low HCC. This pattern is consistent with evidence that high
social capital—of which NR is a key component—attenuates
the influence of income and status comparisons on subjec-
tive well-being (Bartolini et al., 2023). By contrast, the
absence of a significant NRXHCC interaction among
low-income households suggests that, in more structurally
disadvantaged contexts, there may be limits to the extent
that social cohesion alone can offset deficits in housing-con-

sumption class.

Vl. Conclusion

This study shows that safety and infrastructure accessibil-
ity consistently drive residential satisfaction across all
income groups, underscoring their universal importance
for housing design and policy. In particular, safety forms a
synergy with infrastructure accessibility among middle- and
high-income households, serving as a critical precondition
for realizing accessibility benefits.

The satisfaction of physiological needs and safety also
interacts with other attributes—infrastructure accessibility

and housing-consumption class—suggesting a conditional,
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context-dependent pattern consistent with Maslow’s hierar-
chy (rather than a strictly sequential ladder) in this context.
In addition, neighborhood relations—a proxy for social capi-
tal—exhibit a stratum-specific contextual role, mitigating
some of the negative effects associated with insufficient
safety. However, the influence of neighborhood relations
varies across income strata; this represents a conditional
pattern that is more likely to emerge once basic housing
performance (e.g., waterproofing and insulation) meets
minimum standards.

Beyond these common factors, the relative importance of
determinants varies by income: physiological housing
performance becomes more salient in lower-income strata,
while neighborhood relations and lifestyle-oriented ameni-
ties gain prominence in higher-income strata. Regarding
interaction effects, higher physiological needs dampen HCC
effects in lower and middle strata, and dampen accessibility
effects in the middle stratum. Together, these patterns
suggest that a strict, monotonic reading of Maslow’s hierar-
chy is not fully supported; instead, need domains appear to
interact in a context-dependent manner in this setting.

Taken together, these income-contingent interaction
patterns imply stratified policy priorities, motivating a dual
strategy. For low-income communities, policymakers may
prioritize deficiency-need interventions that improve physi-
ological housing performance (e.g., waterproofing and
insulation). Where feasible, these upgrades may be comple-
mented by accessibility improvements—particularly
public-transport connectivity—including transit-oriented
development (TOD) measures where appropriate. For
high-income neighborhoods, interventions may focus on
external environmental safety and lifestyle—cultural ameni-
ties, complemented by selective social-cohesion programs
where appropriate, aligned with residents’ lifestyle prefer-
ences. In more affluent areas, public interventions should be
justified in terms of broader externalities and spillovers (e.g.,
safety spillovers or neighborhood vitality).

However, this study has several limitations. First, relying
on a single cross-section from Korea's Housing Conditions
Survey constrains the generalizability of our findings—hous-
ing-price and cost dynamics over time, as well as regional
heterogeneity, may produce different results. Second, the
cross-sectional design precludes any firm causal inferences:

although we identified statistically significant interaction
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effects among neighborhood relations, physiological needs,
and safety, these should not be interpreted as proof of
causation. Accordingly, the supplementary mediation diag-
nostics are interpreted as correlational patterns consistent
with Maslow rather than evidence on causal ordering.
Future research would benefit from panel datasets or
experimental /quasi-experimental designs, where available,
to more robustly assess causal relationships. It would also
benefit from robustness checks using alternative modeling
frameworks (e.g., CB-SEM) and datasets with better cover-
age of the upper-income tail, as well as from further valida-
tion of hierarchical (HOC-LOC) measurement and cross-
group comparability, which would strengthen inference for

hierarchical constructs and high-income estimates.

Note 1. In Korean housing policy documentation, households with limited
rent-payment capacity may be operationalized as the lowest
income quintile (Q1) under a quintile-based classification.

Note 2. Permanent income is proxied by the predicted value of observed
total household income from an auxiliary regression on
demographic and asset-related covariates, following Seo and
Kang (2017). Housing cost is measured as user cost for owner-
occupiers and as deposit-adjusted rent for renters; HOC/PIR
Is computed as housing cost divided by predicted permanent
income.

Note 3. Income-stratum differences in NR levels were assessed
using Dunn's post hoc test with Holm—Bonferroni adjustment
(5Q>10>2-4Q). For interpretability, we approximated the 4-point-
scale change implied by the standardized NR—RS paths as
b= -SD(RS)/SD(NR) (using group-specific SDs; SD{NR) from the
single-item NR and SD(RS) from casewise latent variable scores);
inference relies on the MGA/permutation results.
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Appendix

Figure A1. Hypotheses and Structural Model of the Study

H1: Each domain (PN, SA, HS, HCC, IA, H3: PN, SA (lower-order needs) x HS, H4: NR = PN, SA, HCC, IA, HS—

NR) — positive direct effect on HCC, I1A— moderation effect. interaction effect amplifying satisfaction
Residential Satisfaction(RS) H5: Interaction strengths (H4) differ H5: Interaction strengths (H4) differ

H2: Path coefficients differ between low-, | across income strata. across income strata.

middle-, and high-income groups

Low-Order Core Low-Ordar Cora Interaction Term Law-Ordar Core Interaction Term
Letentvar  Latent Var, Lartent Ver, Latant Var. Ladent Var, Latent Var,
il al PR MR x PN -> RS

PN x55->RS
. Var. relsted wih NR k54 -> RS

....... Yar. Teimect Wi PHx 1A= RS ¥
. Maslow's hErarchy PN x HS > RS H Maskws herarchy u:; chh{; aRgs
! XIA-=

SANHCC -» RS
SAXIA->RE NR xHE -= RS
BAXHS->RS

oo, Mar alated with
+ Maslow's hisrarchy

Latant Var, for Controll Lalent Var, for Centroll

Latent Var. for Controll

Table A1. Reliability and convergent validity of stage-1 (low-order) and stage-2 (hierarchical) disjoint two-stage PLS-SEM

models
Composite reliability e e T AT
Category Cronbach's alpha 9
Rho-a Rho-c extracted (AVE)
RS 0.655 0.655 0.853 0743
PN1 0.779 0.78 0.901 0819
PN2 0.729 0.736 0.88 0.786
PN4 0.682 0.736 0.86 0.754
ST SA1 0.892 0.892 0925 0.756
componentmodel  Hce 0.438 469 0.665 0554
|A2 08156 0815 0915 0844
IA3 0.751 0.756 0.843 05674
HS 0.54 2997 0727 0.602
HSt 0.989 0.996 0.992 0.969
HS 0911 0.954 0.943 0.845
Hierarchical
component model HSt 0.99 0.995 0.992 097
RS 0.651 0.651 0.851 0.741
Table A2. Fornell-Larcker criterion of hierarchical component model
VAR. HAAP HS HSt NR RS RPA
HAAP 1.000 = = = = =
HS 0.084 0919 - - - -
HSt 0.078 0416 0.985 - - -
NR 0.001 0126 0.086 1.000 = =
RS 0.034 0184 0.040 0.380 0.861 =
RPA 0.065 0.340 0.281 0.043 0127 1.000
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Table A3. Fornell-Larcker criterion of low-order component model

VAR. RS PN1 PN2 PN3 PN4 SA1 SA2 SA3 SA4 NR HCC1 HCC2 HCC3 1A1 IA2 IA3 HS HSt HAAP RPA
RS 0.862

PN1 0519 0905

PN2 0508 0731 0887

PN3 0400 0573 0.689 1.000

PN4 0055 0.061 0.061 0.062 0.868

SA1 0560 0787 0.797 0615 0054 0869

SAZ2 0518 0376 0422 0340 0.030 0.466 1.000

SA3 0420 0260 0329 0270 0029 0343 0475 1.000

SA4 0486 0329 0387 0311 0034 0410 0537 0470 1.000

NR 0382 0226 0308 0275 0.027 0295 0425 0.398 0.400 1.000

HCC1 0.170 0.196 0.113 0.067 -0.042 0.142 0.100 0.031 0.084 -0.056 0.744

HCC2 0233 0242 0242 0227 0063 0266 0.206 0.102 0.156 0036 0.176 1.000

HCC3 0241 0373 0287 0.197 0041 0334 0148 0.061 0.126 0004 0236 0298 1.000

A1 0413 0234 0216 0142 0016 0246 0345 0202 0330 0176 0204 0145 0093 1.000

A2 0478 0263 0233 0163 0019 0278 0362 0189 0332 0172 0260 0222 0.144 0.5660 0919

IA3 0574 0336 0332 0237 0030 0384 0497 0321 0458 0286 0263 0270 0.178 05671 0777 0.767

HS 0.150 0.119 0175 0.193 0.134 0.144 0111 0.106 0.089 0.1563 -0.198 0.248 0.026-0.010 0.003 0.041 0.776

HSt 0028 -0.014 0.042 0.070 0.029 -0.005 0.017 0.041 0.005 0.096 -0.209 0.091 -0.088 -0.045 -0.066 -0.065 0518 0984
HAAP 0032 0061 0.024 0016 0011 0040 0.043 0.014 0.027 -0.001 0.106 0.102 0.090 -0.007 0.027 0.043 0.055 0.071 1.000
RPA 0122 0063 0.061 0.062 0022 0057 0.085 0.067 0.080 0049 0428 0.193 -0.001 0.106 0.130 0.145 0322 0299 0.063 1.000

Table A4. Mean of manifest variable by income group

v Manifest var. Type Al a 249 a
MEAN SD MEAN SD MEAN SD MEAN SD

Housing satisfaction Scale (mean) 2995 0514 2878 0535 3031 0495 3171 0488

S Residential environment satisfaction Scale (mean) 2963 0504 2885 0507 2982 0492 3127 0522
Daylighting condition Scale (mean) 3305 0693 3165 0739 3348 0669 3506 0591
Heating and insulation condition Scale (mean) 3212 0713 2999 0759 3286 0673 3469 0623
Public use of bathroom (dummy) Dummy (%of1) 0989 - 0979 - 0992 - 0998 -

o Sanitary condition Scale (mean) 3172 06b4 302 0673 3221 0634 3377 0604
Ventilation condition Scale (mean 3315 067 317 0718 3361 0642 3519 0574

3172 0728 2968 0.763 3247 0697 3397 0688
32 0632 3.068 0644 3242 0617 3.388 0.609
Fire safety condition Scale (mean 3173 0647 3038 0656 3219 0632 3373 0606

(mean)
Waterproofing condition Scale (mean)
(mean)
(mean)
Noise level around residence Scale (mean) 2931 0669 2909 0657 2924 0672 3099 0666
(mean)
(mean)
(mean)
(mean)

Disaster resilience (building) Scale (mean

3039 0678 2983 05684 3047 05673 3193 05677
3206 0636 3068 0644 3246 0623 343 0592
3076 05633 3006 0539 3089 0523 3238 0547
3186 0685 3007 0.713 3249 0666 3396 0626

SA  Pedestrian safety Scale (mean

Security condition (building) Scale (mean

Security environment (neighborhood) Scale (mean

Structural condition Scale (mean

{Continue on next page)
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All 1Q 2-4Q 5Q
v Manifest var. Type
MEAN SD MEAN SD MEAN SD MEAN SD
NR  Neighborhood relationships Scale (mean) 3088 0478 3088 0494 3074 0466 317 049
Apartment type (dummy) Dummy (% of 1)  0.51 - 0348 - 0.56 - 0775 -
e m%i"}';grgﬁgo”“”“y costiopermanent  ge(mean) 1764 1302 206 1714 1601 1043 1843 0945
Log of housing cost per area Scale (mean) 0716 0358 0557 0325 0763 0337 0971 0.391
Non-dilapidated housing (dummy) Dummy(%of1) 0765 - 0586 - 0819 - 089% -
Accessibility to commercial facilities Scale (mean) 2875 0691 2718 0744 2929 0652 3079 06562
Accessibility to cultural facilities Scale (mean) 2635 0791 2502 0794 2677 0775 28568 0808
Accessibility to healthcare facilities Scale (mean) 2844 0723 2668 0769 2905 068 3077 0698
‘ Accessibility to parks and green spaces Scale (mean) 2992 0687 2905 0696 3.014 0677 3165 0.673
Accessibility to public institutions Scale (mean) 2885 0691 2729 073 294 0657 3075 0675
Accessibility to public transportation Scale (mean) 2933 0702 2821 0733 297 0675 3096 0699
Hs Exclusive area per person Scale (mean)  36.067 19956 45392 22679 3193 17.048 30446 15358
Log of exclusive residential floor area Scale (mean) 4159 0499 3999 0539 4196 0463 4498 0357
Tenant anxiety about deposit refund Scale (mean) 339 102 3289 11 3401 1004 371 07562
:;:‘:Q;f“x"ety AR oNSng casrl Scale(mean) 3383 1024 3254 1107 3399 1003 3722 0736
= gi;ﬁ;“ anxiety about relocation atcontract g o rmean) 3345 106 3222 1135 3358 1042 3601 0789
Tenant andiety aboutrelocation duing  gegle (mean) 3341 1085 3218 1131 3363 1037 369 0784
HAAP Housing as an asset accumulation means  Dummy (% of 1) 0537 - 0.4 = 059 - 0662 -
RPA  Residential price appreciation Scale (mean) 9,816 21,701 5270 12,418 10,061 20,289 27,249 43,556
Household's gender Dummy (% of 1) 0.351 - 035 - 0358 - 0291 -
Metropolitan area (dummy) Dummy (% 0f1) 0344 - 0241 - 0372 - 0489 -
© Total assets Scale (mean) 37,143 49,191 17,898 25,398 39,320 43,237 99,733 93,791
Urban area (dummy) Dummy (%of1) 0749 - 0657 - 0784 - 0861 =
Table A5. Result of HCM including interaction terms
Model 1 Model 2 Model 3
Category
Mean coeff. P-values Mean coeff. P-values Mean coeff. P-values
PN 0.162 0.000 0.145 0.000 0.164 0.000
PNxHCC = = -0.063 0.000 = =
PNxIA = = -0.014 0.038 = =
PNxHS = = -0.006 0.297 = =
SA 0.307 0.000 0.316 0.000 0.308 0.000
SAxHCC = = -0.006 0.398 = =
SAxIA = = 0.025 0.000 = =
SAxHS = = -0.001 0.832 = =
NR 0.097 0.000 0.095 0.000 0.099 0.000
NRxPN = = = = 0.025 0.001
NRxSA = = = = -0.022 0.001

(Continue on next page)
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Model 1 Model 2 Model 3
Category
Mean coeff. P-values Mean coeff. P-values Mean coeff. P-values

NRxHCC = 2 = = -0.012 0.018
NRx 1A = 2 = = 0.034 0.000
NRxHS = 2 = = -0.004 03156
HCC 0.039 0.000 0.022 0.000 0.038 0.000
1A 03156 0.000 0311 0.000 0.304 0.000
HS 0.034 0.000 0.033 0.000 0.033 0.000
HSt 0.019 0.000 00716 0.000 0.020 0.000
HAAP -0.009 0.019 -0.006 0.083 -0.008 0.036
HStxHAAP 0.009 0.012 0.008 0.017 0.009 0.012
RPA -0.005 03156 -0.005 0322 -0.005 0332
IC 0.019 0.000 0024 0.000 0.019 0.001

Table A6. Results of MGA and MICOM step 2 (Model-2 & 3)

Model-2 Model-3
Mean of coefficient in MGA 2-tailed Mean of coefficient in MGA 2-tailed MICOM : Step 2
Latent var. bootstrapping of MGA p-value bootstrapping of MGA p-value
1Q 2-4Q 5Q 'Iz(_l ;; 2-45% VS. 19 2-4Q 5Q 1 ?E :é. 2-41'-5((1:l VS. 12(_1 :(s] 2-45% Vs.
PN 0.1927* 0133 0.090"* 0.000 0077 0204 0145 0.099** 0000 0051 Sat. Sat.
PNxHCC -0.104"* -0.039"* -0.027 0000 0564 = = = = = Sat. Sat.
PNxIA 0.007 -0.026"* -0.018 0028 0766 = = = = = Sat. Sat.
PNxHS -0.009 -0.006 0.006 0828 0559 = = = = = Dissat.  Sat.
SA 0.316™* 0309 0314 0702 0893 0321 0303 0300 0306 00908 Sat. Sat.
SAxHCC 0.026* -0019* -0.025 0003 0803 = = = = = Sat. Sat.
SAxIA -0.024* 0.044** 0100 0.000 0.023 = = = = = Sat. Sat.
SAxHS 0.004 -0.008 0.009 0432 0455 = = = = = Dissat.  Sat.
NR 0.068"* 0105 0.094"* 0001 0578 0073™ 0109 0095"* 0002 0506 Sl Sl
NRx=PN = = = = = 0.044%  0.009 -0.001 0037 0723 Sat. Sat.
NRxSA = = = = = -0.063"* -0.005 0.027 0001 0236 Sat. Sat.
NRxHCC = = = = = 0.01 -0.018* -0.03* 0016 0471 Sat. Sat.
NRx 1A = = = = = 0.029% 003" 0063" 0888 0088 Sat. Sat.
NRxHS 0.007 -0.008 -0.016 0132 0607 Sat. Sat.
HCC 0.043"*  0.025"* 0.001 0066 0113 004177 004" 0014 0843 = 0079 Dissat Sat
1A 0.330™* 0.300"* 0316 0009 0403 0316"* 0295 0313 | 0081 0356 Sat. Sat.
HS 0.059"*  0.026™* 0.005 0.001 0146 006" 0026 0.006 0000 0165 Dissat Sat
HSt 0.017* 0.012* 0.032* 0622 0174 002* 0.015™ 0033* 0608 0225 Sat. Sat.
HAAP -0.007 -0.002 -0.013 0509 0440 -0006 -0.005 -0.013 0869 0539 Sl Sl
HStxHAAP 0005 0010* 0.021 0622 0372 0007 0.01* 0.02 0756 0410 Sat. Sat.
RPA 0.004 0012 -0.001 0183 0571 0.004 -0.013* 0.003 0119 0390 Sl Sl
IC -0.016 0.035"* 0.039 0000 0913 -002* 0.033"* 0.036 0000 0952 Dissat. Dissat

Note: 1) *p<0.1, #*p<0.05, ***p<0.01
2) Sat =invariance established (p=0.05), Dissat =invariance not established (p<0.05), Sl=single indicator (assumed invariance). For interaction terms,
invariance was accepted only if both constituent variables met MICOM Step 2. MGA 'difference (1-tail)’ omitted because it equals the bootstrapped
coefficient difference.
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Table A7. Sensitivity of interaction effects across alternative model specifications

Interaction term Model sets tested Direction consistency Significance stability  Sensitivity assessment
PNxHCC M2, M2-1, M2-1-1, M2-1-3 Consistent (-) Stable Robust

PNxIA M2, M2-1, M2-1-2 Mixed Sensitive Semi-robust
PNxHS M2, M2-1, M2-1-1 Consistent (-) Sensitive Semi-robust
SafetyxHCC M2, M2-2, M2-2-1, M2-2-3 Inconsistent Unstable Not robust
SafetyxIA M2, M2-2, M2-2-1 Consistent (+) Sensitive Semi-robust
NRxPN M3, M3-4 Consistent (+) Stable Robust

NR x Safety M3, M3-3 Sign reversal Unstable Not robust
NRxHCC M3, M3-2 Sign reversal Unstable Not robust

NRx 1A M3, M3-2 Consistent (+) Stable Robust

Note: 1) Direction consistency refers to the stability of coefficient signs across specifications. Significance stability indicates whether statistical significance
persists across alternative models. Sensitivity assessments are used to guide interpretation in the main text. M2 denotes the main-effects model
without interaction terms.

2) M2-1 adds the full set of PN-related interaction terms (PNxHCC, PNxIA, and PNxHS), whereas M2-1-1, M2-1-2, and M2-1-3 add each PN interaction
term separately (PNxHCC only; PNxIA only; PNxHS only). M2-2 adds the full set of Safety-related interaction terms (SAxHCC, SAxIA, and SAxHS),
whereas M2-2-1, M2-2-2, and M2-2-3 add each Safety interaction term separately (SAxHCC only; SAxIA only; SAxHS only). M3 denotes the
main-effects model including Neighborhood Relations (NR), and M3-2, M3-3, and M3-4 add NR-related interaction terms as specified in the table.

Table A8. Directional checks with alternative mediators
Panel A. Physiological Needs (PN) as antecedent

Model aaPN—M b:M—RS c:PN—RS "('::ff:)’t R?(M) R2(RS) Qzpredict (RS)
Forward PN— HCC HCC— RS " .
(PN— HCC— RS) 0.407* 0.041* 0.163 =0, sig. 0.165 0537 0412/0.248
Reverse HCC— PN PN —RS * .
(HCC— PN—RS) 0310* 0.163* 0.163 >0, sig. 0242 0537 0.343/0423
Forward PN— A IA—RS * ;
(PN— IA—RS) 0.359* 0312* 0.163 >0, sig. 0129 0537 0412/0.248
Reverse [A— PN PN—RS % .
(IA— PN — RS) 09253* 0.163* 0.163 =0, sig. 0242 0537 0.343/0423

M=Housing-Consumption Class (HCC) or Infrastructure Accessibility (1A).

Directional checks are estimated without interaction terms and are used solely to assess mediation plausibility. Importantly, introducing the mediator
block (HCC or I14) does not materially alter the sign, magnitude, or statistical significance of the other structural paths into RS relative to the baseline
model without mediation and interactions (Table A5).

While significant indirect effects can be demonstrated, the forward and reverse specifications yield similar overall fit and predictive performance, implying
limited statistical leverage to establish causal ordering in cross-sectional data.

Panel B. Safety (SA) as antecedent

Model a:SA—M bh:M—RS c-SA—RS "'(:f;;’t R?(M) R?(RS) Qzpredict (RS)
Forward SA— 1A IA—RS » ;
(SA—IA—RS) 0550* 0306* 0.287 =0, sig. 0.303 0532 0405/0277
Reverse I1A— SA SA—RS % .
(IA—SA—RS) 0.494* 0297* 0291 >0, sig. 0.346 0532 0.313/0.393

Ms=Infrastructure Accessibility (14).
As in Panel A, adding the mediator block (14) leaves the remaining structural coefficients for paths to RS largely unchanged compared to the baseline
model without mediation and interactions (Table A5), indicating that the main effects are robust to model expansion.
Moreover, Q2predict is comparable across forward and reverse specifications, suggesting limited leverage for direction determination based on prediction
alone in cross-sectional data.
Note: 1) Indirect effects are evaluated using bootstrapped specific indirect paths.
2) Directional checks are estimated without interaction terms, as the purpose is to assess mediation plausibility rather than conditional effects.
3) Moderation and moderated mediation are evaluated in the full interaction model reported in the main text.
4) Qpredict values are reported for key endogenous outcomes only.
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