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Abstract: Today;, cities place important value on “Sustainable Cities” and “Cities for all”, concepts
which mean that consideration for people with disabilities has become an essential element in urban
planning and development. Moreover, the number of people with disabilities living in cities is
steadily growing. In this context, the purpose of this study was to compare the happiness levels of
people with and without disabilities living in Seoul, using the Seoul Survey data provided by the
Seoul Metropolitan Government, and to identify a structural model of urban factors that affect the
happiness of people with disabilities. Under this purpose, a partial least squares multi-group analysis
(PLS-MGA) was conducted by setting up an analysis model (disabled group) and a contrasting model
(non-disabled group) to determine differences between the groups (disabled and non-disabled). The
results of the analysis were as follows. First, unlike in the non-disabled group, in which all factors
had a significant effect on the levels of happiness, only a few factors were significant in the disabled
group (the private, residential, and culture and leisure characteristics were not significant). Second,
compared to the non-disabled group, social capital, urban safety, and living environment satisfaction
were more important than personal attributes in the disabled group. Third, the relationship between
the happiness levels of people with disabilities and urban factors was multidimensional rather than
unidimensional. Fourth, the two groups differed in their structural models and pathways, and the
differences were statistically significant. The present study made significant academic and policy
contributions as it investigated the levels of happiness of people with disabilities living in the city
and their perceptions of the city and used PLS-MGA to identify the multidimensional relationship
between urban factors and happiness level.

Keywords: PLS-MGA; mixed model (reflective indicator and formative indicator); disabled and
non-disabled; happiness level; urban factors

1. Introduction

According to the World Health Organization (WHO), 16% of the world’s population
has a disability (as of December 2022). In particular, the number of people with disabilities
living in cities has been increasing as a result of factors such as the growing number of
urban residents, the increase in the number of older people with disabilities due to the
population aging, the spread of chronic diseases through modern lifestyle habits, and the
diversification of disability types due to improvements in the methods used for disability
measurement [1,2]. For these reasons, many countries have emphasized institutional
support for people with disabilities as part of their sustainable urban policy goals, and
welfare models for people with disabilities have become a major topic in many academic
research fields [3].

South Korea recently experienced strong protests by a disability advocacy group
(Solidarity Against Disability Discrimination: SADD) in 2022. The group occupied public
transportation in Seoul to demand the right to mobility for people with disabilities living in
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Seoul and the elimination of discrimination against people with disabilities, which became
a social issue [4]. Due to this background, it has become more important in Korea to
understand the thoughts and values of people with disabilities living in cities.

Therefore, this study focuses on Seoul, a representative city in Korea. Regarding
people with disabilities living in Seoul, the following research questions were established:
Are they happy in the city? What urban factors are necessary for their happiness? What
urban factors affect the happiness of people with disabilities compared to people without
disabilities? What is the structural relationship among the factors?

To address the research questions, the objectives of this study are as follows. First,
this study aims to identify the demographic characteristics and the happiness levels of
people with and without disabilities living in Seoul. Second, using data adopted from the
Seoul Survey, official panel survey data of Seoul, this study extracts and identifies various
urban factors that affect the happiness of people with disabilities. Under this objective,
we set up a multidimensional structural model for the relationships of complex urban
factors and identified determinants of the happiness of people with disabilities by using
the structural equation model (SEM). Third, this study used partial least squares multi
-group analysis, which represents differences and characteristics through a comparison
between multiple groups among structural equation models. After setting the analysis
group (disabled) and the contrasting group (non-disabled) according to PLS-MGA, the
structure and characteristics of the urban factors that determine the happiness of people
with disabilities were identified. In addition, by comparing the difference with the non-
disabled group, we intend to provide policy implications for the people with disabilities at
the city level.

A flow chart to help understand the study is as follows. First, in Section 2, we review
the concept, types, statistics, and current situation of people with disabilities living in
Korea and in Seoul, which is the spatial scope of the study. Next, in Section 3, we examine
the academic trends of theoretical concepts of happiness and related research through a
literature review. In Section 4, we explain the materials, variables, and methodology used
in the analysis, and we then confirm the characteristics of the data through an exploratory
data analysis. We then construct the conceptual model of the research. The analysis of this
study is conducted in Section 5, where we evaluate the measurement model, measurement
invariance, and structural model before analyzing the path modeling in PLS-MGA. Through
the discussions in Section 6, we summarize the analysis results, and the research is finalized
in Section 7.

2. Status of People with Disabilities in Korea and Seoul

In Korea, a person with a disability is defined under Article 2 (Definitions of Persons
with Disabilities) of the “Act on Welfare of Persons with Disabilities” as “a person whose
daily life or social activity is substantially hampered by physical or mental disability over a
long period of time”. Here, physical disability refers to “a disability of principal external
bodily functions and of internal organs, etc.”, and mental disability refers to “a disability
caused by psychological development disorder or mental disease.”

Disabilities are classified into 15 types based on the previously mentioned physical
and mental disabilities: physical-external disabilities, such as (1) physical disabilities,
(2) brain lesions, (3) visual disturbance, (4) auditory disorder, (5) language disorder, and
(6) facial nerve disorders; physical-internal disabilities, such as (7) kidney, (8) heart, (9) liver,
(10) respiratory, (11) urinary, and (12) epilepsy; mental-developmental disabilities, such
as (13) intellectual disability and (14) autism; and mental-psychiatric disabilities, such as
(15) insanity [5].

According to an announcement by the Ministry of Health and Welfare in Korea,
the registered disabled population in 2021 was a total of 2,644,700 people, accounting
for approximately 5.1% of the total population. Furthermore, the proportion of elderly
disabled people aged 65 or older has been steadily increasing (from 38.0% in 2011 to 51.3%
in 2021) [6]. The number of registered disabled people in Seoul, the representative major
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city of Korea, is 392,123, which is a significant proportion (14%) of the total registered
disabled population in Korea: the proportion of people with disabilities in Seoul’s resident
population (9,736,027) is 4%. In addition, most disabled people reside in urban areas, with
42.3% of disabled people in Korea living in the metropolitan areas of Seoul, Incheon, and
Gyeonggi [7].

For these reasons, Korea has making efforts to create and provide a comfortable envi-
ronment for people with disabilities at the city level: There are representative examples
such as disabled parking areas, low-floor buses, and disabled taxis. In addition, economic,
cultural, and social welfare and support policies related to the disabled have been promoted,
such as free public transportation, discounts on utility bills and telecommunications, dis-
ability pensions and benefits, and the provision of medical and welfare facilities, education,
and childcare services [6].

However, people with disabilities in Korea still face difficulties in their daily lives in
the city due to mobility limitations, difficulties in using public transportation, and a lack
of convenience and medical facilities [6]. In addition, they have expressed dissatisfaction
with policies that do not fully understand the current status and needs of disabled people
and have been conducting long-term protests [4]. Therefore, this study aims to identify
the basic characteristics and states of happiness of people with disabilities living in Seoul,
Korea, and to determine what urban factors are necessary for them to be happy.

3. Literature Review

In Korea, the concept of happiness is defined as follows: according to the Standard
Korean Language Dictionary, it is “a state of feeling sufficient satisfaction and joy in life”;
according to Article 10 of the “Constitution of the Republic of Korea”, it is “the basic human
dignity and value that every citizen possesses, and the inviolable basic human rights that
individuals have”; according to OECD, it is “good mental state”; and academically, it is
defined as a positive emotion or satisfaction from a micro perspective, and the degree
to which an individual evaluates their own life favorably and positively from a macro
perspective [8].

In contrast to the personal and subjective definition of happiness, attempts to measure
human happiness have been based on a set of indicators. The World Happiness Index,
developed by the United Nations (UN) Sustainable Development Solutions Network, ranks
countries by happiness based on six comprehensive and potentially disparate indices [9]:
GDP per capita, social support, healthy life expectancy, freedom to make life choices,
generosity, and perceptions of corruption. At the city level, happiness is measured on a
Likert scale, using surveys of citizens [10-12]. Since measuring the happiness of citizens
serves as a major means for evaluating policy and governance, large cities such as Seattle,
Seoul, and California monitor their citizens” happiness levels on an annual basis [13].

Recently, as the UN’s “New Urban Agenda” has identified “Sustainable Urban De-
velopment” and “Cities for All” as core values for cities [14], considering people with
disabilities in cities has become a major value [15]. This is because despite the fact that
urban environments, infrastructure, public facilities, and services should be accessible to all
members of a city’s population, people with disabilities are often excluded or face problems
relating to a lack of accessibility in the context of urban planning and development [16,17].

To address this issue, cities are providing support in physical ways, such as the appli-
cation of universal design [18], and through means of software, adjusting the direction of
policies by measuring the life satisfaction, happiness, and depression of people with disabil-
ities [19,20]. This shows that to ensure their qualitative growth, cities must deeply consider
the psychological wellbeing of people with disabilities and those without disabilities [21].

Regarding previous studies on disability and happiness, research in the field of disabil-
ity studies has focused on measuring happiness among people with disabilities, comparing
happiness levels by type and severity of disability, and studying the happiness of parents
or caregivers of children with disabilities [22-28]. One common conclusion that has been
mentioned in disability research is that the happiness level of people with disabilities
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is lower than that of non-disabled people [20,29], meaning that non-disabled people are
happier than people with disabilities because happiness is closely related to health. In the
field of urban studies, research has primarily focused on comparing the happiness levels
of people with disabilities who live in urban and rural areas [30,31] or identifying actors
that hinder the happiness of people with disabilities in terms of accessibility to the urban
physical environment [20].

The results of the literature review show that there has been a relative lack of research
in disability studies on identifying the factors that determine the happiness of people
with disabilities because most research has focused on measurement or comparisons of
happiness levels. Meanwhile, in urban studies, despite the fact that happiness is a mul-
tidimensional emotional system [32,33], determinants of the happiness of people with
disabilities have been identified using only cross-sectional analyses, such as a multilevel
analysis or regression [34]. However, the results of the cross-sectional analyses cannot re-
veal which factors precede happiness, and they cannot capture the processes of higher-level
emotional recognition that occur among the multivariate determinants of happiness. It
was only recently that studies on happiness in urban populations attempted to identify the
various factors that lead to happiness by using multidimensional approaches [35]. Further-
more, even studies that compare the happiness of people with and without disabilities and
use multidimensional approaches to analyze structural relationships are not enough.

In this context, the present study aims to use scholarly and statistical approaches to in-
vestigate the perceptions and values of people with disabilities living in a city. In particular,
we explore the happiness of people with disabilities living in Seoul, a representative city of
South Korea and a member of the UN Convention, and determine whether the happiness
levels of people with disabilities are lower than those of people without disabilities, as has
been suggested by previous studies. Additionally, this study seeks to identify, through
multidimensional structural relationships, the following: what urban characteristics do
people with disabilities need to live happily in a city, and what is the relationship between
the urban factors they desire?

4. Materials and Methodology
4.1. Materials and Variables for Analysis

This study utilized data from the 2021 Seoul Survey as the materials for analysis.
The Seoul Survey is a panel survey of the Seoul Metropolitan Government and an urban
policy indicator survey. It has been conducted annually since 2015 for the purpose of
analyzing urban change and evaluating policy performance, making it an excellent source
of information on citizens’ perceptions and values [36]. In this study, analyses were
performed using a total of 16,225 samples after excluding invalid samples from the initial
sample of 20,000 from the 2021 Seoul Survey data. The sample of 20,000 people who
responded to the survey accounts for 2% of the population of Seoul (9,736,027 people) in
2021; it was obtained through probabilistic sampling across the entire city. Samples of
people with and without disabilities were subsequently extracted from the initial sample.
The survey questions in the Seoul Survey included a question on whether the respondent
has a disability. Therefore, the sample in the group with disabilities in this study comprised
respondents who indicated that they have a disability. The term “disability” refers to people
who have been diagnosed with a disability by a disability diagnosis agency, according to
the types and grades of disability based on the criteria for people with disabilities in Korea.
Thus, the sample extracted of people with disabilities was 199 (1.2%), while the comparison
group consisted of 16,026 people without disabilities (98.8%).

The variables for the analysis were selected based on the Seoul Survey data and
relevant previous studies [20,30,31,34,37]. The dependent variables were the happiness
indices in five areas (health, finances, relationships, family life, and social life), and the
independent variables were factors related to urban characteristics, such as residential,
economic, culture and leisure, transport, urban safety, social capital, and urban living
environment (Table 1).
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Table 1. Variables and Measurements.

Variables Measurements
The happiness indices in five areas (health,
Dependent Hapoi . . . P, .
. appiness Level finances, relationships, family life, and social
Variables .
life): 0~10 level
Level of trust in family, friends, neighbors,
Trust strangers, foreigners, and public institutions:
1~5 level
Level of positive awareness of social norms such
) ] Social Norm as people with disabilities, the poor, the elderly,
Social Capital and women: 1~5 level
Social Participation Degree of participation in social activities:
1~5 level
Degree to which there is a network of people in
Network the neighborhood: 1~5 level
Conflict The severity of conflict in the city: 1~5 level
Corruption The severity of corruption in the city: 1~5 level
. Personal Information The severity of personal information in the city:
Severity of 1~5 level
Urban Safety : o .
Cyber Security The severity of cyber security in the city:
1~5 level
Violent Crime The severity of violent crime in the city:
1~5 level
Residential Satisfaction with residential environment:
Independent esidentia 1~5 level
Variables Social Satisfaction with social environment: 1~5 level
.. . Satisfaction with education environment:
Living Education
. 1~5 level
Environment
Satisfaction Traffic Satisfaction with traffic environment: 1~5 level
Satisfaction with facilities, programs, activities,
Culture
and costs related to culture: 1~5 level
Transportation Satisfaction with transportation facilities (bus,
Facilities subway, walkability, and taxi): 1~5 level
Debt Debt: Yes (1) or No (0)
Economic

Household Income

Average monthly household income: less than
400; less than 600; over 600

Leisure and Culture

Offline Leisure

Number of offline leisure activities

Online Leisure

Number of online leisure activities

Transport

Transport Time

Time required to transport (minutes)

Private

Marriage

Marriage: Do (1) or Do not (0)

Religion

Religion: Yes (1) or No (0)

Companion Animal

Companion Animal: Owned (1) or Not
Owned (0)

Residential

Number of
Household Members

Number of household members living together
(persons)

Period of Residence

Period of residence in the current house (months)
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4.2. Exploratory Data Analysis

An exploratory data analysis was been conducted to identify the sample character-
istics of people with and without disabilities. Through the exploratory data analysis, the
demographic characteristics and differences in happiness levels between the groups of
people with and without disabilities were examined, and the normality of the dependent
variable was conducted to ensure that the data were suitable for analysis. R programming
was used for exploratory data analysis.

First, we confirmed the sociodemographic characteristics of each group (Table 2).
The representative characteristics of the disabled group were mainly those living with
three family members (27.0%), residing in the northeastern region (31.9%), being mostly
in their forties (28.1%), and working in white-collar occupations (51.8%). In contrast,
the characteristics of the non-disabled group were those living with two family members
(28.1%), residing in the northeastern region (34.2%), having a majority of elderly individuals
aged in their sixties and above (34.2%), and working in white-collar occupations (48.7%).

Table 2. Sociodemographic Characteristics by Disabled and Non-disabled.

Variables Disabled (Analysis Sample) Non-Disabled (Contrasting Sample)
Obs. Ratio (%) Obs. Ratio (%)
1 people 46 23.1 4190 26.1
Number of 2 people 56 28.1 3652 22.8
Household 3 people 46 23.1 4322 27.0
Members 4 people 38 19.1 3387 21.1
5 or more people 13 6.5 475 3.0
City center area 15 7.5 1317 8.2
Northeast area 68 34.2 5112 31.9
Area of Residence Northwest area 18 9.0 1995 124
Southwest area 57 28.6 4665 29.1
Southeast area 41 20.6 2937 18.3
Under 20s 7 3.5 944 59
30s 34 17.1 3861 241
Age 40s 39 19.6 4502 28.1
50s 51 25.6 3693 23.0
Over 60s 68 34.2 3026 18.9
Management and 42 21.1 3472 21.7
profession
Occupational White collar 97 487 8295 51.8
Cluster
Blue collar 56 28.1 4086 25.5
Others 4 2.0 173 1.1

After comparing happiness levels by group (Table 3), among the five areas (health,
finance, relationships, family life, and social life) of happiness, it was found that the
happiness level of the disabled group appeared in the order of family life, relationships,
social life, health, and financial status. Meanwhile, the happiness level of the non-disabled
group was ranked in the order of health, family life, relationships, social life, and financial
status. As shown in Table 3, the happiness level of non-disabled individuals was higher
than that of disabled individuals in all five areas, confirming that the results were consistent
with previous studies [20,29]. Furthermore, non-disabled individuals showed the highest
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level of happiness related to health, while disabled individuals showed the highest level of
happiness stemming from their family life.

Table 3. Comparative results of happiness levels by disabled and non-disabled individuals.

Happiness Disabled (Analysis Sample) Non-Disabled (Contrasting Sample)

N (%) Min. Max. Avg. S.D Skew Kurt N(%) Min. Max. Avg. S.D Skew Kurt

199 16,026
Health (12) 0 10 620 2355 —0.591 —0.041 (98.8) 0 10  6.88 2020 —0.637 0.104

. 199 16,026
Finances (12) 0 10 571 2114 —-0.239 0.019 (98.8) 0 10 6.04 1973 —0.644 0.338
Relationships 199 0 10 632 1956 —0902 1554 10026 0 10 655 1754 —0.689 0.882

(1.2) (98.8)

I 199 16,026
Family Life (12) 0 10 639 1968 —0.857 0.343 (98.8) 0 10 6.65 1731 —0.703 0.907
Social Life (11929) 0 10 630 2.007 —0.925 1.400 %96{30;)6 0 10 642 1809 —0.683 0.756

The Kolmogorov-Smirnov test was then used to determine the normality and station-
arity of the dependent variables. The test results showed that the significance levels of all
five happiness factors for the input, analysis, and contrasting groups were less than 0.05
(Table 4). Putting together the results of Table 4 and the skewness (<3.0) and kurtosis (<7.0)
values in Table 3, the results indicate that the data were not normally distributed.

Table 4. Kolmogorov-Smirnov Test Results.

Happiness Disabled (Analysis Sample) Non-Disabled (Contrasting Sample)
w p-Value * w p-Value *
Health 0.129 0.000 0.162 0.000
Finances 0.124 0.000 0.147 0.000
Relationships 0.144 0.000 0.164 0.000
Family Life 0.140 0.000 0.170 0.000
Social Life 0.144 0.000 0.165 0.000
¥p<0.05.

4.3. Methodology and Models

The methodology used by this study to achieve its objectives was the partial least
squares multi-group analysis (PLS-MGA). The PLS-MGA is a multigroup analysis technique
based on PLS-SEM (partial least squares structure equation modeling), which was proposed
by Keil [38] and Chin [39,40]. PLS-SEM is a second-generation multivariate analysis method
that has been widely used in recent years [41], and principal component-based PLS-SEM
has been widely used in path analysis because it has advantages such as its efficient
parameter estimation, high statistical power, and non-rigidity with respect to sample
size and residual distribution over first-generation, covariance-based structural equation
modeling (CB-SEM) [34].

The results of the exploratory data analysis confirmed that the PLS path analysis was
suitable because the distribution of the Seoul Survey data used in the analysis was non-
normal. In addition, since this study set people without disabilities as a control group for
people with disabilities and aimed to compare the two groups, the PLS-MGA was selected
among PLS path analysis methods as the analysis method for the study. The PLS-MGA
tests the nonparametric significance of differences in the results between groups based on
the results of bootstrapping in the PLS path model. The PLS-MGA has the advantage of
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being able to analyze groups with a small sample size because the analysis is performed
by classifying the data by group after entering the entire sample, unlike the commonly
used method with which the researcher classifies n groups and then analyzes each of the n
models. The formula [40] and analysis process of the PLS-MGA (Figure 1) are as follows.

P <9(1) <0

~(1) ~(2) ) . ~@F o~ (Dx
5% cor(e).cor (o) ) = el (57 -5

~(1) ~(2)
P <9(1) <0@|o 0 ,CDF(QU)),CDF (9(2))> = the significance of a group effect;
¢y

CDF = cumulative distribution function;,

~(8)

6 ,(ge€{1,2} = thegroup — specific estimates);
] = the number of bootstrap samples;

&)

5]‘ ,(j€{1,...,]} = thebootstrap estimates).

\ Partial Least Squares-Multi Group Analysis (PLS-MGA) Process

STEP 1 STEP 2 STEP 3

Groups Assessment of Assessment of Assessment of
the Measurement Models the Measurement Invariance the Structural Models
Mixed Models
Configural .
The person Invariance Coeﬂic1§nt of
i i : Determinant
with Reflective Indicator
“CA tho A : the level of R?
disabilities CR.,, AVE. Compolsmonal
Invariance
X Predictive Power of
Formative Indicator Eartial Structural Model
: Outer Weights or IVIIeasul.'ement : the predictive
Oiiter Lgdines Vi nvariance relevance Q*
et loadings, VIF Established
The person \
without l
disabilities
STEP 4
Statistical Difference Test <= Paths Modeling by Groups Path Modeling
Analysis

Figure 1. The Process of PLS-MGA.

Afterwards, based on the previous studies [42-49], the structural relationship between
the urban factors affecting the level of happiness was confirmed. The path that directly af-
fects the level of happiness was established, and an indirect path was then established based
on the following preceding studies: (a) Yu et al. [43], who found that personal-level factors
(private, residential, economic, culture and leisure, and transport) influence happiness
through mediating factors such as social capital and urban safety; (b) Francescato et al. [44],
Braubach [45], and Ahn [46], who found that personal-level factors influence life satis-
faction, and life satisfaction influences human cognitive states such as quality of life and
happiness; (c) Park [47], who found that social capital is more closely related to urban
living environment satisfaction than personal-level factors and that living environment
satisfaction depends on the level of social capital; (d) Vieno et al. [48], who found that social
capital in cities influences perceptions of safety, and that the higher the social capital, the
higher the perceptions of safety; and (e) Yamada et al. [49], who found that perceptions of
safety influence the living environment satisfaction of citizens.

Based on the literature mentioned above, the conceptual research model (structural
model) for this study was constructed as follows (Figure 2).
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Personal Dimension Environmental Dimension

Severity of
Urban Safety
Residential .
- Happiness
Level
Culture & Leisure
Living
/ Environment
/

Satisfaction

DRVI00R0

Figure 2. Conceptual research model.

When constructing the structural models, we preferentially set up latent variables
(constructs) and measured variables (indicators). Furthermore, by setting up social capital,
urban living environment satisfaction, and seriousness of safety as independent variables
(latent variables) and parameters (exogenous latent variables), we constructed structural
models with complex and multidimensional paths. By employing the structural models,
this study aimed to determine whether the urban factors affecting happiness are unidi-
mensional or multidimensional and if they are multidimensional, what process is used for
people with and without disabilities, respectively, to feel happy. In addition, by verifying
the following research hypotheses established by previous studies [42—49], we intended to
identify differences between groups.

Hypothesis 1. There are differences in urban factors affecting happiness by groups.
Hypothesis 2. There are statistical differences in the structural models by groups.

Hypothesis 3. There are different paths of the structural model by groups.

5. Results
5.1. Assessment of Measurement Models

A key consideration in PLS pathway modeling is how to set up a measurement model.
There are three types of measurement models: the formative model, reflective model, and
mixed model. Depending on which indicators are used, the research model is different.
There are two types of measurement indicators, such as formative indicators, which have
low correlations between measured variables, and reflective indicators, which have high
correlations between measured variables. Survey items that have been constructed as
concepts and factors through validation are often used as reflective indicators because they
are highly correlated. In this study, however, most latent variables were independent, with
low correlations between the measured variables because the urban factors suitable for the
study were selected from the Seoul Survey data and reorganized by urban characteristics.
Therefore, the measurement model of this study is a mixed model with complexed reflective
and formative indicators. As the measures of latent variables, such as happiness level and
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severity of urban safety, which were taken from the Seoul Survey, were set as reflective
indicators, the measurement indicators of other latent variables created by the researcher
were established as formative indicators.

The assessment of the mixed model was performed by integrating the formative and
reflective models. The purpose of assessing a PLS path model is to check whether the mea-
sured variables properly reflect the latent variables. Therefore, latent variables consisting
of formative indicators are measured using a variance inflation factor (VIF) and an outer
weight or outer loading assessment methods for formative models. Conversely, latent
variables consisting of reflective indicators are assessed using Cronbach’s alpha, rho_A,
composite reliability (CR), and average variance extracted (AVE) assessment methods for
reflective models [40,50].

First, according to the validation results of the model with reflective indicators, the
Cronbach’s alpha (C.A.), rho_A, composite reliability (C.R.), and average variance extracted
(AVE.) of the measured variables of health, financial status, relationship, family life, and
social life for happiness as the latent variable were higher than 0.7, establishing their
validity. In contrast, for the latent variable of urban safety, validity was established only
after deleting the measured variables of natural disaster, infectious disease, economic
crisis, unemployment, and accident. Therefore, internet crime, group conflict, corruption,
personal information, and violent crime were chosen finally as the measured variables of
urban safety.

The next step was the validation of a model with formative indicators. The VIFs of all
latent factors for private, culture and leisure, residential, transport, economic, urban living
environment, and social capital were lower than the threshold value of 5.0. In addition,
the use of outer weights demonstrated that aside from private attributes, the measured
variables corresponded to the initially established latent factors, providing evidence for the
validity of the measurement model. For private attributes, validity was established when
education and occupation were removed from the variables; therefore, the final model
included marital status, pet ownership, and status of religion. Table 5 shows the measured
variables for latent variables used in the analyses.

Table 5. Assessment results of mixed model (reflective and formative).

Reflective Indicators C.A. rho_A C.R. AVE.
HL1
HL2
Happiness HL3 0912 0914 0.934 0.739
Level
HIL4
HL5
SUS1
; SUS2
Severityof ——— ———
Urban Safety SUS3 0.833 0.858 0.879 0.593
SUS4
SUS5
Formative Indicators Outer Weights VIF
SC1 0.000 1.182
SC2 0.000 1.310
Social Capital
SC3 0.000 1.219

S5C4 0.000 1.167
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Table 5. Cont.

LES1 0.000 1.403
LES2 0.000 1.525

EnVI;;‘(;;nri - LES3 0.000 1.577
Satisfaction LES4 0.000 1.590
LES5 0.000 1.775

LES6 0.000 1.575

E1 0.000 1.010

_ E2 0.000 4.729
Economic E3 0.000 4.799
E4 0.000 1673

Leisure and LC1 0.000 1.064
Culture LC2 0.000 1.064
Transport T1 0.000 1.000
P1 0.000 1.010

Private P2 0.000 1.015

P3 0.000 1.013

R1 0.000 1.028

Residential R 0.000 008

5.2. Assessment of Measurement Invariance

The PLS-MGA requires an assessment of measurement invariance after the measure-
ment model is assessed. Measurement invariance is a characteristic of PLS-MGA for
multi-group analysis to ensure multiple measurement models produce the same results
when tested under different observation conditions [40]. The measurement invariance of
composite models (MICOM) is assessed by checking the following three elements sequen-
tially: (1) configural invariance, (2) compositional invariance, and (3) partial measurement
invariance established [50]. Therefore, this study tested the MICOM for the different groups
(disabled and non-disabled) of the study before conducting the MGA. The results indicated
the measurement invariance of the disabled and non-disabled models in all three steps, as
shown in Table 6.

Table 6. Measurement invariance test results of models (disabled and non-disabled).

Models Constructs Conﬁgural Compos.itional Parti.al Measurerpent
Invariance Invariance Invariance Established
Happiness Level Yes 1.000 Yes
Severity of Urban Safety Yes 1.000 Yes
Social Capital Yes 1.000 Yes
Disabled and lené%\t]iisrgtljrt?onr:n o Yes 1.000 Yes
Non-disabled Economic Yes 1.000 Yes
Leisure and Culture Yes 1.000 Yes
Transport Yes 1.000 Yes
Private Yes 1.000 Yes

Residential Yes 1.000 Yes
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5.3. Assessment of Structural Model

After establishing the measurement model and measurement invariance, we carried
out an assessment of the structural model using R?, which indicates the prediction accuracy
of the model, and Q?, which indicates the prediction fit. An R? value of 0.02-0.12 means
that the model has a low prediction accuracy; 0.13-0.25 indicates moderate accuracy, and
0.26 or higher indicates a high accuracy [34,51]. The results of the analysis showed that the
accuracy of the disabled model and the non-disabled model increased in the paths closer to
the dependent variable (happiness level), and all three models showed a high accuracy of
approximately 0.4.

A Q? value greater than the threshold of 0 means that the model’s predictive fitness
is established [34]. The results of the analysis showed that the disabled model and non-
disabled model both had values higher than 0, establishing their predictive adequacy
(Table 7).

Table 7. Assessment results of structural model.

Disabled (Analysis Sample) Non-Disabled (Contrasting Sample)
Constructs
R? Adj. R? Q? R? Adj. R? Q?
Social Capital 0.273 0.273 0.170 0.217 0.215 0.203
Severity of Urban Safety 0.292 0.290 0.262 0.270 0.269 0.212
Living Environment Satisfaction 0.394 0.393 0.342 0.383 0.383 0.366
Happiness Level 0.487 0.487 0.460 0.425 0.424 0.409

5.4. Path Analysis Results in PLS-MGA

A path analysis in the PLS-MGA was conducted to identify the structural relationship
between the urban factors affecting the happiness levels of the analysis model (disabled
group) and the contrasting model (non-disabled group). Figure 3 shows the final structural
models that determined the happiness levels of people with and without disabilities,
respectively, through a path analysis.

Environmental Dimension Personal | Dimension Environmental Dimension

» Insignficantpaths. -0.000 » Insignifiant paths
—— Signifiantpaths N — Significntpaths
0031 rban
406K
0008

(@) ' ‘ (b)

Figure 3. Final structural models for determining happiness levels: (a) disabled; (b) non-disabled.

First, according to the results on direct paths to happiness, the happiness levels of
people without disabilities were significantly affected by all direct paths except for culture
and leisure. Only economic characteristics, social capital, severity of urban safety, and
living environment satisfaction significantly affected the happiness levels of people with
disabilities. Economic characteristics, social capital, and living environment satisfaction had
a positive effect on their happiness, while the severity of urban safety had a negative effect.
In other words, for people with disabilities, the factors of pet ownership, religion, marriage,
leisure (online or offline), and transport time did not significantly affect happiness directly,
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while not having debt, high income, high social capital, low severity of urban safety (i.e.,
high safety), and high living environment satisfaction had a direct impact on happiness.
For people without disabilities, similar to those with disabilities, economic characteristics
(+), social capital (+), severity of urban safety (—), and living environment satisfaction (+)
influenced their happiness, and unlike for people with disabilities, private attributes (+)
such as pet ownership, religion, and marriage, transport attributes (—), and residential
attributes (—) such as household members and period of residence (—) directly affected
their happiness.

In terms of the indirect paths affecting the happiness of people with disabilities, there
were fewer significant relationships than those of people without disabilities. In the indirect
paths for the disabled group, only the economic, transport, and social capital factors had a
significant effect on the levels of happiness, while in the indirect paths of the non-disabled
group, all the remaining factors (economic, transport, social capital, private, culture and
leisure, and residential) were significant except for the severity of urban safety. First,
economic attributes, which had a direct effect on the happiness of people with disabilities,
had an indirect effect on happiness through social capital. In addition, social capital also had
an indirect effect on happiness through the severity of urban safety and living environment
satisfaction, with both direct and indirect effects on happiness. In contrast, there was no
direct effect of transport attributes on happiness; however, it affected happiness indirectly
through the severity of urban safety. These results suggest that for people with disabilities,
as transport time increases, so does the severity of urban safety concerns, and transport
negatively affects happiness through the severity of urban safety.

The above results demonstrate that the urban factors and structural relationships that
affected the happiness of the disabled and non-disabled groups differed. Furthermore, as a
result of confirming the difference between the disabled and non-disabled groups through
a statistical test, the differences in the private and economic areas were significant, and
the differences in the areas of culture and leisure and social capital were not significant.
In addition, significant differences between groups were derived in some areas such
as transportation, the severity of urban safety, and residential. Therefore, a statistical
difference was confirmed in the path of the structural model between the disabled and the
non-disabled groups (Table 8).

Table 8. Statistical difference test results in the path of the structural model between groups.

Paths Difference (Disabled 1-Tailed (Disabled vs. 2-Tailed (Disabled vs.

vs. Non-Disabled) Non-Disabled) p-Value Non-Disabled) p-Value
Social Capital — Happiness 0.033 0.297 0.594
Social Capital — Living Environment Satisfaction —0.023 0.607 0.787
Social Capital — Severity of Urban Safety 0.013 0.411 0.821
Private — Social Capital 1217 0.000 0.000
Private — Happiness 0.978 0.000 0.000
Private — Living Environment Satisfaction 0.992 0.039 0.079
Private — Severity of Urban Safety —0.820 0.996 0.008
Economic — Social Capital 0.407 0.010 0.020
Economic — Happiness 0.470 0.000 0.000
Economic — Living Environment Satisfaction 0.310 0.033 0.067
Economic — Severity of Urban Safety —0.172 0.838 0.324
Transportation — Social Capital 0.010 0.499 0.997

Transportation — Happiness 0.044 0.232 0.463
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Table 8. Cont.

Paths Difference (Pisabled 1-Taile.d (Disabled vs. 2-TaileEd (Disabled vs.

vs. Non-Disabled) Non-Disabled) p-Value Non-Disabled) p-Value
Transportation — Living Environment Satisfaction —0.017 0.577 0.845
Transportation — Severity of Urban Safety 0.104 0.056 0.112
Living Environment Satisfaction — Happiness —0.030 0.628 0.744
Severity of Urban Safety — Happiness —0.109 0.967 0.066
Severity of Urban Safety — Living Environment Satisfaction —0.099 0.884 0.231
Culture and Leisure — Social Capital 0.008 0.500 0.999
Culture and Leisure — Happiness 0.039 0.179 0.358
Culture and Leisure — Living Environment Satisfaction 0.175 0.101 0.203
Culture and Leisure — Severity of Urban Safety 0.045 0.254 0.508
Residential — Social Capital 0.226 0.118 0.237
Residential — Happiness 0.183 0.037 0.074
Residential — Living Environment Satisfaction 0.155 0.123 0.245
Residential — Severity of Urban Safety —0.220 0.913 0.175

6. Discussion

The implications of the results of the PLS-MGA are as follows. First, in the path
model for people without disabilities, most urban factors had a direct or indirect impact
on happiness; however, the path model for people with disabilities had fewer significant
relationships in all direct and indirect paths than for people without disabilities. These
results suggest that urban factors have a greater impact on the happiness of people without
disabilities than that of people with disabilities.

Second, in the non-disabled group, all factors of personal dimensions except culture
and leisure had a direct effect on happiness, and environmental dimensions such as social
capital, urban safety severity, and factors of urban environmental dimensions such as social
capital, severity of urban safety, and living environment satisfaction also had a direct effect
on happiness. However, for the disabled group, while all factors in urban environmental
dimensions such as social capital, severity of urban safety, and living environment satisfac-
tion had a direct impact on happiness, only economic factors in personal dimensions had
a direct effect on happiness levels. Additionally, for the indirect paths of people without
disabilities, all factors of personal dimensions affected the happiness level, while only
economic and transport factors indirectly affected the happiness of people with disabilities.
Indirect paths in urban environmental dimensions showed that for both groups, except for
the severity of urban safety, only social capital affected happiness levels.

From the results of the comparison between the disabled and non-disabled groups
(see Figure 3), we have identified that the happiness level of people without disabilities has
a significant impact on both the personal dimension and the environmental dimension, but
the happiness level of people with disabilities has a more significant impact on factors in the
environmental dimension than those in the personal dimension. These results suggest that
for people with disabilities living in cities, urban or social-level issues are more important
in determining happiness levels than personal-level issues [52].

Third, there were factors that did not directly affect happiness but indirectly affected
happiness through mediators: transport factors in the disabled group and culture and
leisure in the non-disabled group. For people with disabilities, the increase in transport time
did not directly affect happiness, but it decreased happiness levels through the mediation
of the severity of urban safety. Therefore, the recent struggle for the mobility rights of
people with disabilities in Seoul can be understood as a desperate demand for safe living
in the city that goes beyond the demand for the passage rights of people with disabilities.

On the other hand, in the case of people without disabilities, the number of culture
and leisure activities, whether online or offline, did not directly affect their happiness but
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indirectly affected their happiness through various mediators: (a) a mediating pathways
only through social capital, (b) mediating pathways through social capital and living
environment satisfaction, (c) mediating pathways through social capital and the severity of
urban safety, and (d) mediating a pathway only by the severity of urban safety. The results
of the direct and indirect pathways allowed this study to confirm that the influence factors
of happiness, such as transportation and culture and leisure, shape multidimensional rather
than unidimensional structural relationships. These results suggest that the urban factors
that determine the level of human happiness have a complex multidimensional structure
rather than a single form.

Fourth, the PLS-MGA confirmed that the difference between the analysis model (dis-
abled group) and the comparison model (non-disabled group) was statistically significant
and that the two groups differed in their paths of structural models. The structural models
of people with and without disabilities (Figure 3), respectively, showed that the structural
model of people without disabilities was more complex and multidimensional than that
of people with disabilities. In addition, while the structural model of people without
disabilities had a mix of direct and indirect paths, the structural model of people with
disabilities had relationships in which happiness levels were reached through multidimen-
sional, rather than unidimensional, pathways. These findings suggest that urban factors
such as economic, transport, social capital, and urban safety are important factors for
people with disabilities.

Finally, the hypotheses tested by synthesizing the analysis results are as follows: there
was a difference in the urban factor, which is a determinant of happiness, for each group
(Hypothesis 1); statistical differences between groups were significant (Hypothesis 2); and
the paths of the structural models were also different (Hypothesis 3). Therefore, all three
hypotheses have been accepted.

7. Conclusions

The purpose of this study was to compare the happiness levels of people with and
without disabilities, living in Seoul, using the Seoul Survey data and to identify a structural
model and the urban factors that affect the happiness of people with disabilities. This study
performed an analysis using the PLS-MGA method by setting the disabled group as the
analysis model and the non-disabled group as the contrasting model. This study aimed to
identify differences between the groups (disabled and non-disabled) through the following
hypotheses: are there differences by group in the urban factors affecting happiness; are
there statistical differences in the structural models by group; and are there different paths
of the structural model by group.

In the course of analyzing the data to fulfill our research objectives, we found results
that were consistent with the literature. First, similar to Bellia [20], the happiness level of
the disabled group was lower than that of the non-disabled group, and as demonstrated by
previous studies, such as Nunez-Barriopedro et al. [35], Ura et al. [53], and Lomas et al. [33],
the determinants of happiness were multidimensional, and the urban factors affecting
happiness showed complex and multifaceted influence relationships. In particular, the
relationship between the happiness levels of people with disabilities and urban factors
was better explained by the indirect path than by the direct path, which supports previous
studies and confirms the academic implications of this study.

Next, we identified the following policy implications based on our analyses: First,
most of the urban factors that determine happiness, such as private, residential, economic,
culture and leisure, transport, social capital, severity of urban safety, and living environment
satisfaction, have been more important determinants of happiness for people without
disabilities than for people with disabilities. We have identified that for people without
disabilities, most urban factors have a significant impact on their levels of happiness,
whereas for people with disabilities, only a few factors have a significant impact on their
happiness. Similarly, while the happiness of people without disabilities had a direct
or indirect effect on all factors in the personal dimension, people with disabilities had
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significant economic attributes only in the personal dimension for indirect pathways and
only transport attributes in the personal dimension for indirect pathways. The results
suggest that Seoul Metropolitan Government’s current urban services are more focused on
people without disabilities than on people with disabilities and that it should henceforth
implement more disability-friendly urban policies to realize the UN’s Urban Agenda:
“cities for all” and “sustainable cities.”

Second, urban factors that affect the happiness of people with disabilities living in
Seoul include economic characteristics in the personal dimension and social capital, the
severity of urban safety, and living environment satisfaction in the urban environmental
dimension. These results suggest that they are key factors to consider in making policies for
people with disabilities. In other words, to ensure the happiness of people with disabilities
living in cities, the following policy efforts are required: (1) economic support, (2) the
development of network for social capital, (3) safety measures against crime and conflict
in cities for people with disabilities, and (4) the improvement of the living environment,
such as residential, transportation, medical, and welfare facilities. It is noteworthy that
the study found that environmental factors such as social capital, urban safety, and urban
living environment are more important for policies related to people with disabilities than
personal characteristics.

Third, using PLS-MGA, this study empirically verified that the paths between hap-
piness levels and urban factors differ between people with and without disabilities and
that there are statistical differences in their structural models. In addition, we identified
that the urban factors affecting the two groups are also different. Therefore, we suggest
that the Seoul Metropolitan Government should apply welfare policies for people with and
without disabilities living in Seoul differently, and in particular, customized policies for
people with disabilities should be implemented after identifying their needs.

This study utilized the Seoul Survey data officially produced by the Seoul Metropolitan
Government to identify the happiness levels of people with disabilities living in Seoul, the
urban factors that determine the happiness of people with disabilities, and the structural
relationships between urban factors and happiness levels. This study makes significant
academic and policy contributions as it identifies the happiness levels and perceptions
of people with disabilities living in the city at a time when the number of people with
disabilities is consistently increasing. In addition, it is noteworthy that a multidimensional
analysis was conducted using PLS-MGA rather than a simple regression analysis to iden-
tify impact relationships between urban factors and happiness levels. It is of particular
significance that the study built structural models by combining cross-sectional influences
identified through regression analysis and generated final path models for people with and
without disabilities.

The generalizability of the study findings is limited due to the nature of the Seoul
Survey, the data from which were from samples. However, the data can be considered
reliable as representative panel data of the Seoul Metropolitan Government. The key
urban factors considered in this study were private, residential, economic, culture and
leisure, transport, social capital, the severity of urban safety, and living environment
satisfaction. However, they cannot be considered representative of all urban characteristics.
Additionally, there is a limitation in representing the multidimensional nature of happiness
using an 11-point Likert scale. Therefore, the authors hope that follow-up studies will
address the limitations of this study.
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