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Abstract

This study explored how smart governance can foster city demographic sustainability by
shaping youth retention intention in developed cities. In the case of Busan, South Korea,
a structural model was constructed and tested to link the dimensions of perceived value
of smart governance (PV)—including Accessibility and Efficiency of Public Services (PV-
A), Transparency and Information Accessibility of Governance (PV-T), Participation and
Responsiveness (PV-P), Career Development and Innovation Support (PV-C), and Contri-
bution to Urban Quality of Life (PV-Q)—with perceived demographic sustainability (PDS)
and youth retention intention (YRI). On the basis of 939 valid questionnaires, confirmatory
factor analysis and a structural equation model were used to test the measurement validity,
model fitting, and mediating effects. Consequently, all the dimensions of smart governance
had a positive effect on youth retention intention (YRI), with all path coefficients statis-
tically significant at p < 0.001, and perceived demographic sustainability (PDS) partially
mediated the effects of each dimension on youth retention intention (YRI), with indirect
effects significant at p < 0.05. Among the dimensions, PV-T had the strongest effect, with a
standardized coefficient of β = 0.283 at p < 0.001, followed by PV-P (β = 0.185, p < 0.001) and
PV-Q (β = 0.167, p < 0.001), while PV-A and PV-C showed comparatively weaker but still
statistically significant effects. In view of governance orientation and cognitive mechanism,
this study provides empirical support for demographic sustainability design in smart cities.

Keywords: smart governance; demographic sustainability; youth retention intention

1. Introduction
Sustainable urban development is currently reliant on the ability to attract and retain

skilled young people [1]. Besides environmental and economic dimensions, the long-
term stability of demographic structure has been a key indicator for sustainable urban
development [2]. According to existing studies, urban competitiveness lies not only in
economic performance and material conditions but also in how governance capability, the
institutional environment, and quality of life shape individual development [3]. Thus,
youth retention intention is a key observational variable for urban sustainability [4,5].
In terms of population mobility, youth, including early-stage employees, are the most
active migrants, with their residence usually based on their comprehensive assessment
covering governance quality, job prospects, and living conditions, rather than a single
policy factor [6–8]. This migration pattern is not driven by a single policy factor but results
from a combination of economic opportunities, institutional conditions, and perceived
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urban attractiveness. Existing studies suggest that young people tend to evaluate cities
based on employment prospects, quality of life, and long-term development potential
rather than isolated policy incentives [9]. Therefore, it is very practical to analyze youth
retention mechanisms in a specific city.

The demographic sustainability of Busan is closely related to the continuous outflow
of young people [10]. Although Busan remains a large city and port in South Korea, a large
proportion of its young population keeps migrating to the capital of Seoul, which reflects
young people’s cautious attitude towards Busan in terms of career opportunities and
future development [11]. According to national statistics, young people aged 20–34 mostly
migrate to the capital region, highlighting the significant spatial concentration in South
Korea [12,13]. At the city level, the latest statistics show that the proportion of young
households in Busan has decreased to less than one-fifth of local total households, and
the cross-regional mobility of the youth is much higher than that of the elderly [14,15]. In
accordance with such a trend, regional mobility studies indicated that people in their 20s
and 30s are the most active migrants in South Korea, thus highlighting the importance of
youth retention intention on the sustainability agenda of Busan [16,17].

In this situation, the smart city strategy is regarded as a policy instrument for fostering
demographic sustainability [18]. The data-driven framework of public services and smart
governance has been integrated into the urban management system to enhance urban
operational efficiency, public services, and environmental governance [19,20]. However,
early smart-city strategies were criticized for their excessive technological input because
they failed to make clear that technological progress can convert into residents’ “perceived
value” [21,22]. According to relevant studies, only when governance mechanisms can
effectively link technological systems with residents’ daily lives, career expectations, and
long-term development visions will smart-city initiatives truly promote sustainable urban
development [23].

Accordingly, the smart governance policy framework has regarded residents’ per-
ceived value as the core of urban sustainable development [24,25]. The OECD pointed
out that regional or urban attractiveness depends on whether governance frameworks can
convert technological and institutional capabilities into tangible and verifiable benefits [26].
According to empirical research, only when smart governance aligns with young people’s
expectations regarding public services, job opportunities, and future development will
smart governance have a material effect on youth retention intention [27]. Thus, smart
governance does not directly shape youth migration with a single policy intervention but
indirectly affects young people’s intentions of long residence and career planning in a city
by affecting their perceptions of urban development opportunities, institutional capabilities,
and demographic prospects [28,29].

Despite numerous relevant studies, there are two major gaps in the existing literature.
First, although the outflow of young people has been a core challenge of many cities [30,31],
few studies have analyzed the effect of smart governance on youth retention intention
by surveying young people who have experienced city life or will leave the city. Second,
concerning whether smart governance can enhance urban attractiveness and youth reten-
tion intention by enhancing resident-perceived value, existing empirical evidence remains
insufficient [32]. Third, existing studies have rarely examined the cognitive mechanism
linking smart governance perception and youth retention intention [33], particularly the
role of perceived demographic sustainability as an intermediate metric of a city’s future
demographic vitality and long-term development prospects [34].

To cover those gaps, As the second-largest city in South Korea and a major port
city, Busan has experienced a continuous outflow of young population to the capital
region, making it a representative case of demographic imbalance among developed
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cities. The coexistence of advanced urban infrastructure and persistent youth migration
provides a suitable context for examining how smart governance influences demographic
sustainability and youth retention. This study focusing on Busan (South Korea), explored
the perceived value of smart governance in the process of youth retention and re-attraction.
As a developed port city with long-term structural challenges such as population aging and
youth outflow, Busan is a typical research context for testing whether governance-oriented
smart-city strategies can relieve the pressure of demographic unsustainability [35,36]. In
this study, “youth” was defined as early-stage employees aged 20–40, including higher-
education graduates and young professionals, whose residence intentions are particularly
sensitive to governance quality, public services, and urban habitability [37]. By focusing on
perceived value rather than technological deployment, this study was designed to further
analyze how smart governance supports social and demographic sustainability in the
developed city.

2. Literature Review and Hypotheses
2.1. Youth Mobility and Urban Attractiveness in Developed Cities

Generally, the research on urban attractiveness covers two development scenarios:
one is emerging cities that try to attract new residents, and the other is developed cities that
strive to retain or re-attract young people [38–40]. In developed cities, the youth outflow
is closely related to structural economic transformation, job market differentiation, and
long-term demographic changes [41]. Rather than policies for immigration, youth retention
is more reliant on a comprehensive assessment covering urban life experiences, career
constraints, and future opportunities [42].

According to studies on South Korean migration, the youth, including early-stage pro-
fessionals, are the most active migrants, particularly in large cities with highly concentrated
spatial patterns [43]. For developed cities, such mobility presents continuous migration
into major economic centers, indicating structural differences among cities in job prospects,
innovation ecosystems, and social mobility opportunities [44,45].

Notably, youth migration is driven not only by objective economic indicators, but
more by the subjective assessment of urban development paths, including whether a city
can provide long-term stable career and life prospects. Therefore, recent studies reveal that
the attractiveness of developed cities lies in whether their governance systems can deliver
credible signals about development paths and social opportunities.

2.2. Smart Governance and Perceived Value

Along with youth mobility research, the research on smart cities has been shifting
from “technology centralism” to “governance orientation” [18,21]. Early smart-city projects
mainly focused on digital infrastructure construction, system efficiency improvement, and
technological innovation, while subsequent studies have revealed that such paths are not
sufficient for solving the demographic sustainability problems of developed cities [46].

In current studies, smart governance is deemed a comprehensive framework that
integrates digital technology with institutional capabilities, public services, information
transparency, and citizen participation mechanisms [23]. From this perspective, governance
quality is not an exogenous variable that directly drives individual behaviors, but it indi-
rectly affects residents’ judgments on their quality of life and development prospects by
shaping their perceptions of urban system accessibility, fairness, and responsiveness [24,25].

In recent years, “perceived value” has been used as an important analytical dimen-
sion to assess the effectiveness of smart governance. This research path shifts the focus
from objective system performance to residents’ subjective assessment of whether smart
governance brings practical benefits [47]. According to existing studies, smart governance
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can improve sustainable urban development only when residents are aware of substan-
tial improvements in public service accessibility, participation opportunities, and future
security [48]. This perceived value is crucial to youth mobility, because youth are highly
sensitive to whether a city can support their long-term career development and social
integration. Some prior studies [23,26] further suggest that certain governance dimensions,
especially those related to career development opportunities and institutional transparency,
may exert stronger influences on individuals’ urban evaluation and long-term residence
decisions. Based on this perspective, this study further examines the relative strengths of
different governance dimensions within the proposed analytical framework.

2.3. Demographic Sustainability Challenge of Developed Cities

With economic transformation and demographic restructuring, developed cities face
a series of challenges related to demographic sustainability [47,48]. According to studies
on demographic decline and urban aging, there is a mutually reinforcing negative cycle
between youth outflow and demographic decline, leading to a decline in innovation,
increase in fiscal pressure, and reduction in social vitality [49]. Thus, it is very difficult
for traditional urban development strategies regarding infrastructure investment and
industrial upgrading to fundamentally reverse declining demographic trends.

According to the literature on urban transformation, technological modernization and
material capital input alone cannot overcome the deep constraints imposed by structural
demographic changes [50]. In comparison, governance approaches to achieving higher
social inclusiveness, stronger job-market adaptability, and more participation opportunities
are regarded as key institutional conditions for youth retention [51].

In such research, smart governance is regarded as a potential path for relieving demo-
graphic risks in developed cities [28,29]. However, disagreement on the effectiveness is still
seen among existing empirical studies: some argue that governance-oriented smart-city
strategies can enhance residents’ perception of life quality, while others warn that digital
measures cannot relieve deeper structural constraints [21]. Such disagreement highlights
the necessity of empirical studies in specific cities, to test whether and how smart gover-
nance affects young people’s judgment on the urban future and their residence intention.

2.4. Research Gap and Hypotheses in the Busan Case

In the research framework above, Busan is a typical case that faces a continuous
outflow of young people and is carrying out smart-city and revitalization strategies [33,34].
As South Korea’s second-largest city and important port, Busan has put smart governance
on its development agenda in order to enhance its attractiveness and governance through
digital services and institutional innovation [35,36].

However, existing studies mostly focus on technological deployment, industrial trans-
formation, and macroeconomic performance, with insufficient empirical analysis of how
youth understand the governance measures [21,22]; in particular, there is a lack of research
based on “perceived value” to test how smart governance affects young people’s confi-
dence in urban demographic prospects and how such confidence affects their retention or
re-migration intention [23,24].

In view of such a literature gap, it is necessary to put perceived governance, demo-
graphic sustainability, and youth retention into a unified analytical framework [25,26],
and it is also necessary to reveal how smart governance functions in developed cities
through structured quantitative measurement and mechanism-oriented analysis [23,28].
Accordingly, the hypothesized research framework of this study is presented in Figure 1,
and the following hypotheses are proposed:
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Figure 1. Hypothesized research model. Solid lines represent hypothesized direct relationships,
whereas dashed lines denote indirect effects mediated by perceived demographic sustainability (PDS).

Based on the above theoretical arguments, smart governance dimensions are expected
to influence youth retention intention both directly and indirectly through perceived
demographic sustainability. Thus, this study proposed the following hypotheses:

Effects of Governance Dimensions on Youth Retention Intention:

H1a. Accessibility and Efficiency of Public Services (PV-A) has a significant positive effect on
youth retention intention (YRI).

H1b. Transparency and Information Accessibility (PV-T) has a significant positive effect on YRI.

H1c. Participation and Responsiveness (PV-P) has a significant positive effect on YRI.

H1d. Career Development and Innovation Support (PV-C) has a significant positive effect on YRI.

H1e. Contribution to Urban Quality of Life (PV-Q) has a significant positive effect on YRI.

Effects of Governance Dimensions on Perceived Demographic Sustainability:

H2a. Accessibility and Efficiency of Public Services (PV-A) has a significant positive effect on
perceived demographic sustainability (PDS).

H2b. Transparency and Information Accessibility (PV-T) has a significant positive effect on PDS.

H2c. Participation and Responsiveness (PV-P) has a significant positive effect on PDS.

H2d. Career Development and Innovation Support (PV-C) has a significant positive effect on
perceived demographic sustainability (PDS).

H2e. Contribution to Urban Quality of Life (PV-Q) has a significant positive effect on PDS.

H3. Perceived demographic sustainability (PDS) has a significant positive effect on youth retention
intention (YRI).

Mediating Role of Perceived Demographic Sustainability:
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H4a. Perceived demographic sustainability (PDS) mediates the relationship between Accessibility
and Efficiency of Public Services (PV-A) and youth retention intention (YRI).

H4b. PDS mediates the relationship between Transparency and Information Accessibility (PV-T)
and YRI.

H4c. PDS mediates the relationship between Participation and Responsiveness (PV-P) and YRI.

H4d. PDS mediates the relationship between Career Development and Innovation Support (PV-C)
and YRI.

H4e. PDS mediates the relationship between Contribution to Urban Quality of Life (PV-Q)
and YRI.

Some prior studies suggest that different governance dimensions may have unequal in-
fluences on perceptions and behavioral intentions. Based on this perspective, the following
hypotheses are proposed:

H5. Among the five governance dimensions, Career Development and Innovation Support (PV-C)
exhibits the strongest positive effect on youth retention intention (YRI).

H6. Among the five governance dimensions, Accessibility and Efficiency of Public Services (PV-A)
exhibits the strongest positive effect on perceived demographic sustainability (PDS).

3. Research Methods
3.1. Target Population and Sampling

The target population hereof is higher-educated young people, aged 20–40 and in
their early career stage, including college graduates, young professionals, and junior
researchers [41,42]. This group mainly consists of individuals who have received higher
education and are either entering or have recently entered the labor market, representing
a key demographic segment with high mobility and sensitivity to urban opportunities
and governance conditions [8,41]. This group is usually in a critical stage of career path
and residence intention, and their perceptions of governance quality, public services, job
opportunities, and urban habitability are highly sensitive concerning whether to settle
down in a city for a long time [26,41].

This study, by non-probability sampling, collected data through online questionnaires
and specific dissemination to youth in Busan [52], based on voluntary anonymous partic-
ipation to reduce social desirability bias and responding stress [53]. Before starting the
questionnaire, all respondents were informed of the purpose of the study, the voluntary
nature of participation, and the anonymous handling of the data. No personally identifiable
information was collected. The questionnaire was distributed through online platforms and
social media networks targeting young residents in Busan, including university networks
and professional communities. Given the difficulty of obtaining a complete sampling frame
of young residents in Busan, non-probability sampling was considered an appropriate
approach for this study [54]. In the stage of data cleaning, the samples with missing
information, consistent responding patterns, or inconsistent logic were eliminated, and
finally, N = 939 valid questionnaires were retained for subsequent analyses. The sample
size exceeds the recommended minimum requirement for structural equation modeling,
ensuring sufficient statistical power for subsequent statistical analyses [55].
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3.2. Questionnaire Design and Variable Measurement

The questionnaire was developed based on established scales from prior studies and
adapted to the context of smart governance and urban sustainability. All items were
measured using a five-point Likert scale. The survey was administered online to young
residents in Busan through widely used online communication and community platforms
among Korean youth (e.g., KakaoTalk and Everytime). To ensure data quality, responses
with missing values, excessively short completion times, uniform answering patterns, or
inconsistent responses across related items were identified and removed during the data
cleaning process.

The perceived value of smart governance is defined as a multidimensional latent
construct that reflects the respondents’ subjective assessment on the effectiveness of ur-
ban governance services and institutional arrangements in daily life and development
expectations [23,24]. Based on relevant literature, this construct includes five dimensions:
Accessibility and Efficiency of Public Services (PV-A), which reflect the extent to which
urban services are conveniently and efficiently delivered in daily life [26]; Transparency
and Information Accessibility (PV-T), which capture the visibility, openness, and clarity
of governance information and policy processes [23]; Participation and Responsiveness
(PV-P), which indicate the degree to which citizens can engage in governance and receive
timely feedback from authorities [25]; Career Development and Innovation Support (PV-C),
which represent career development and innovation opportunities provided by urban
governance [31]; and Contribution to Urban Quality of Life (PV-Q), which reflects the
overall improvement of living conditions and urban attractiveness brought by governance
practices [39]. These dimensions are selected, based on prior literature, to capture the core
governance-related factors that are most directly relevant to individuals’ daily experiences
and long-term development expectations, while also ensuring a parsimonious and analyti-
cally tractable framework. Other aspects, such as data privacy or digital inclusion, while
important, are not the primary focus of this study, which centers on governance functions
that are closely associated with urban attractiveness and retention-related decision-making.
The measurement items for these constructs were adapted from established studies on
smart governance, urban governance perception, and public service evaluation.

Youth retention intention refers to an individual’s long-term willingness to remain,
develop, and invest in a specific urban context, reflecting both behavioral intention and
future-oriented expectations [41]. Existing studies indicate that such intention is shaped
not only by economic opportunities but also by institutional environment, quality of life,
and perceived development prospects [9,26]. Therefore, youth retention intention can be
understood as a comprehensive cognitive evaluation of urban attractiveness rather than
a simple migration decision. Youth retention intention is used to measure respondents’
behavioral tendency to live and develop in Busan in the medium and long term. The
measurement includes the intention to pursue a career in Busan, the plan to live in Busan
in the medium and long term, and the possibility of migrating to other cities or regions
(reverse question). The items were adapted from previous studies on migration intention
and urban retention intention [41].

The perceived demographic sustainability indicates respondents’ subjective judg-
ments on the future demographic vitality, age structure balance, and attractiveness to the
youth, highlighting their expectations for the city’s demographic prospects rather than
objective statistical indicators. This construct comprises six items covering the assessments
of long-term demographic stability, youth gathering capability, and social vitality sustain-
ability [47,48]. All items were measured using a five-point Likert scale ranging from 1
(strongly disagree) to 5 (strongly agree). The detailed measurement items and construct
definitions used in this study are presented in Appendix A (Table A1).
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3.3. Data Analysis Methods

This study used SPSS 26.0 and AMOS 26.0 for data processing and analysis, with the
process divided into three stages [56].

First, descriptive statistical analysis was conducted with SPSS to summarize the
demographic characteristics of the samples and the mean values and standard deviations
of the main variables. In addition, Cronbach’s α coefficient was used to test every construct
and the internal consistency reliability of the total scale [57].

Second, exploratory factor analysis (EFA) was used to preliminarily test the potential
structure of the scale, and the data suitability was assessed through the KMO test and
Bartlett sphericity test [58]. EFA was conducted as a preliminary step to examine the
underlying factor structure of the adapted measurement items before confirmatory analysis.
On that basis, confirmatory factor analysis (CFA) was conducted with AMOS to test the
convergence validity and discriminant validity of the measurement model, including
standardized factor loading, average variance extraction (AVE), and combination reliability
(CR) [59].

In addition, a structural equation model (SEM) was constructed to test all the PV
dimensions and the hypothesized path relationship between PDS and YRI. SEM was
employed to examine the hypothesized relationships among smart governance dimensions,
perceived demographic sustainability, and youth retention intention [60]. The overall
adaptability of the model was assessed using many fitting indicators (χ2/df, RMSEA,
SRMR, GFI, NFI, IFI, TLI), and the Bootstrap method (5000 resampling) was used to test
the mediating effect of PDS between governance perception and youth retention intention.
The statistical significance level was set to 0.05 [61].

Finally, an artificial neural network (ANN) analysis was conducted to complement the
SEM results and capture potential nonlinear relationships among variables. A multilayer
perceptron model with one hidden layer was applied, and the dataset was divided into
training (70%) and testing (30%) subsets to ensure robustness. The relative importance of
predictors was assessed based on normalized importance values, following prior studies
on hybrid SEM–ANN approaches [62].

4. Research Results
4.1. Sample Characteristics and Descriptive Statistics

This study covered a total of 939 valid samples, and their demographic structure
showed that the respondents were mostly young people in early stages of their careers.
Among them, people aged 25–29 made up the highest percentage (54.21%), followed by
those aged 30–34 (26.62%), the two accounting for 80.83%, indicating that the samples fit
the young workforce researched herein. Regarding the gender percentages, males made
up 59.11%, slightly more than females (40.89%). The demographic characteristics of the
sample are presented in Table 1.

Table 1. Demographic characteristics of the sample.

Variable Distribution (%)

Age 20–24 (9.37), 25–29 (54.21), 30–34 (26.62), 35–40 (9.80)

Gender Male (59.11), Female (40.89)

Education High school or below (9.05), Junior college (33.65),
Bachelor (39.83), Master (10.54), Doctoral or above (6.92)

Employment Full-time employee (54.95), Part-time/freelance (22.90), Student (7.99),
Unemployed/job seeking (13.84), Other (0.32)

Residence length in Busan <1 year (7.56), 1–3 years (36.32), 4–6 years (33.12),
7–10 years (12.99), >10 years (10.01)
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In terms of educational background, respondents with a bachelor’s degree or above
accounted for 57.29% of the sample, indicating a relatively high educational level. Regard-
ing occupation status, full-time employees accounted for 54.95%, followed by part-time or
freelance employees (22.90%), while students and the unemployed accounted for 7.99%
and 13.84%, respectively, indicating that the samples featured job market participation.

Regarding length of residence, most of the respondents lived in Busan for 1–6 years
(69.44%), with similar percentages between 1 and 3 years and 4–6 years, indicating that
the samples were both stable and mobile to a certain extent. Overall, the sample structure
indicated the youth retention intention and development expectations in Busan, allow-
ing us to analyze the relationship between perceived smart governance and perceived
demographic sustainability.

4.2. Measurement Model Testing: Reliability and Validity

The reliability and validity statistics of the constructs are presented in Table 2.

Table 2. Reliability and validity statistics.

Construct Item Cronbach’s α CR AVE

Accessibility and Efficiency of Public Services (PV-A) 3 0.752 0.754 0.505
Transparency and Information Accessibility (PV-T) 3 0.808 0.809 0.586

Participation and Responsiveness (PV-P) 3 0.832 0.832 0.623
Career Development and Innovation Support (PV-C) 3 0.785 0.786 0.552

Contribution to Urban Quality of Life (PV-Q) 3 0.824 0.825 0.611
Perceived Demographic Sustainability (PDS) 6 0.893 0.893 0.582

Youth Retention Intention (YRI) 6 0.895 0.895 0.587
Note: Cronbach’s α = internal consistency reliability; CR = composite reliability; AVE = average variance extracted.

4.2.1. Internal Consistency and Construct Reliability

This study, by using Cronbach’s α coefficient and combination reliability (CR), tested
the internal consistency and construct reliability of the scale. The Cronbach’s α value was
0.922 for the total scale (27 items), indicating the extreme-high internal consistency of the
overall measurement tool.

The α values for all the latent constructs ranged from 0.752 to 0.895, all greater than the
recommended threshold of 0.70. Therein, “youth retention intention (YRI)” (α = 0.895) and
“perceived demographic sustainability (PDS)” (α = 0.893) showed excellent reliability, while
the other five dimensions had α values greater than 0.75, indicating that all the dimension
scales were stable and statistically consistent.

The CR values of all the constructs ranged from 0.754 to 0.895, meeting the assessment
criterion of greater than 0.70, proving the reliability of the latent variable measurement structure.

4.2.2. Convergent Validity and Discriminant Validity

The convergent validity and discriminant validity of the scale were tested by confir-
matory factor analysis. The standardized factor loadings of all the measurement items
ranged from 0.684 to 0.822 on the corresponding latent constructs, all greater than the
recommended 0.60, indicating that every item could effectively reflect its latent constructs.

The average variance extraction (AVE) of all the constructs ranged from 0.505 to 0.623,
all greater than the threshold of 0.50, indicating good convergent validity of the scale.

Discriminant validity was tested with the Fornell–Larcker criterion. As a result, the
AVE square root of every construct (ranging from 0.711 to 0.789) was greater than the corre-
lation coefficients between it and other constructs (ranging from 0.184 to 0.549), indicating
that every latent construct was statistically discriminative, and that the constructs were
theoretically correlated with each other, without obvious overlapping. The discriminant
validity results based on the Fornell–Larcker criterion are presented in Table 3.
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Table 3. Discriminant validity (Fornell–Larcker).

Construct PV-A PV-T PV-P PV-C PV-Q PDS YRI

PV-A 0.711
PV-T 0.265 0.766
PV-P 0.377 0.3 0.789
PV-C 0.184 0.327 0.251 0.743
PV-Q 0.185 0.422 0.303 0.392 0.781
PDS 0.308 0.45 0.385 0.334 0.4 0.763
YRI 0.342 0.464 0.415 0.379 0.441 0.549 0.766

Note: Diagonal elements (bold) represent the square roots of the average variance extracted (AVE). Off-diagonal
elements represent the correlations among constructs. PV-A = Accessibility and Efficiency of Public Services;
PV-T = Transparency and Information Accessibility; PV-P = Participation and Responsiveness; PV-C = Career De-
velopment and Innovation Support; PV-Q = Contribution to Urban Quality of Life; PDS = perceived demographic
sustainability; YRI = youth retention intention.

4.2.3. Measurement Model Fitting

Before the measurement model was constructed, exploratory factor analysis (EFA)
was first performed to test the latent structure of the scale. The KMO value was 0.910, and
the Bartlett sphericity value was significant (p < 0.001), indicating that the sample data was
suitable for factor analysis. In line with the criterion of an eigenvalue greater than 1, a total
of seven common factors were extracted, and the rotated cumulative variance explanation
was 69.854%, indicating that the factor structure can well summarize the information of
original variables.

Further, the measurement model was tested overall by confirmatory factor analysis.
The standardized load and validity indicators met their recommended criteria, indicating
that the measurement model was structurally adaptable for the benefit of subsequent
structural model analysis.

4.3. Structural Model and Hypothesis Testing
4.3.1. Model Fitting and Overall Structural Relationship

A structural equation model was constructed in AMOS 26.0, and the hypothesis paths
between latent variables were also tested. Before entering the model, it was confirmed by
skewness and kurtosis tests that every variable met an approximately normal distribution
and was applicable to the maximum likelihood estimation.

The overall fitting indicators of the model indicated its good adaptability. The ratio
between chi-square and freedom (χ2/df) was 4.043, which was acceptable; the root mean
square error of approximation (RMSEA) was 0.057, and the standardized root mean square
residual (SRMR) was 0.039, both below the recommended threshold of 0.08. As for value-
added fitting indicators, the GFI was 0.910, NFI was 0.906, IFI was 0.928, and TLI was 0.916,
all greater than the assessment criterion of 0.90. Overall, the model and the sample data fit
each other in support of the structural framework linking smart governance dimensions,
PDS, and YRI. These results further confirm the accuracy and robustness of the proposed
model. The satisfactory model fit indices, together with the statistically significant path
relationships, indicate that the model provides a reliable representation of the relationships
among the constructs.

In addition, the path coefficient of perceived demographic sustainability (PDS) to
youth retention intention (YRI) was significantly positive (standardized β = 0.312, p < 0.001),
indicating that young people’s cognition about the urban demographic structure and
long-term development prospects can significantly enhance their behavioral tendencies of
long-term residence and development in the city, supporting hypothesis H3. The structural
equation model with standardized path coefficients is presented in Figure 2.

https://doi.org/10.3390/su18084055

https://doi.org/10.3390/su18084055


Sustainability 2026, 18, 4055 11 of 18

Figure 2. Structural equation model with standardized path coefficients. Note: Standardized path
coefficients are reported. * p < 0.05, ** p < 0.01, *** p < 0.001.

4.3.2. Direct Effects of Governance Dimensions

According to the path analysis result, the five dimensions of smart governance had sig-
nificant positive effects on perceived demographic sustainability (PDS) and youth retention
intention (YRI) (p < 0.01), thus supporting H1a–H1e and H2a–H2e.

In the path of perceived demographic sustainability (PDS), “Transparency and Infor-
mation Accessibility” (PV-T) showed the strongest effect (standardized β = 0.283, t = 6.535,
p < 0.001), followed by “Participation and Responsiveness” (standardized β = 0.185, t = 4.542,
p < 0.001) and “Contribution to Urban Quality of Life” (standardized β = 0.167, t = 3.879,
p < 0.001), respectively. The effects of “Accessibility and Efficiency of Public Services” and
“Career Development and Innovation Support” were relatively weak, but they still reached
the level of statistical significance. Therefore, H6 was not supported.

In the path of youth retention intention (YRI), “Transparency and Information Accessi-
bility” (PV-T) also showed the strongest positive effect (standardized β = 0.162, t = 3.981,
p < 0.001), indicating that the visibility and disclosure of institutional information play a
key role in shaping young people’s intention of long-term retention. Therefore, H5 was not
supported. The other dimensions (PV-A, PV-P, PV-C, PV-Q) also had a significant positive
effect on YRI (p < 0.01), thus providing further support for H1a–H1e. The standardized
path coefficients and hypothesis testing results are presented in Table 4.

Table 4. Structural path coefficients and hypothesis testing.

Hypothesis Path Standardized β t-Value p-Value

H1a PV-A → YRI 0.121 2.984 <0.01
H1b PV-T → YRI 0.162 3.981 <0.001
H1c PV-P → YRI 0.138 3.214 <0.01
H1d PV-C → YRI 0.127 3.006 <0.01
H1e PV-Q → YRI 0.149 3.475 <0.01
H2a PV-A → PDS 0.142 3.316 <0.01
H2b PV-T → PDS 0.283 6.535 <0.001
H2c PV-P → PDS 0.185 4.542 <0.001
H2d PV-C → PDS 0.154 3.628 <0.01
H2e PV-Q → PDS 0.167 3.879 <0.001
H3 PDS → YRI 0.312 7.021 <0.001

Note: Standardized coefficients are reported.
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4.3.3. Mediating Effect of Perceived Demographic Sustainability

By the Bootstrap method (5000 resampling), this study tested the mediating effect of
perceived demographic sustainability (PDS) between each governance dimension (PV-A,
PV-T, PV-P, PV-C, PV-Q) and youth retention intention (YRI). As a result, none of the
95% confidence intervals for indirect effects included zero, and the effect values ranged
from 0.034 to 0.070, indicating the statistical validity of the mediating effect, supporting
H4a–H4e.

Therein, “Transparency and Information Accessibility” (PV-T) had the strongest in-
direct effect by means of PDS (effect value = 0.070), and its total effect on youth retention
intention (YRI) was the greatest (0.224) among the five dimensions. In contrast, the indirect
effect of “Career Development and Innovation Support” (PV-C) was relatively weak (effect
value = 0.034), but it was still at the level of significance.

The results indicate that governance dimensions influence youth retention intention
both directly and indirectly through perceived demographic sustainability, confirming a
partial mediation mechanism. The mediating effects of perceived demographic sustainabil-
ity were further tested using the bootstrap method with 5000 resamples. The results are
presented in Table 5.

Table 5. Bootstrap test of mediating effects.

Path Indirect Effect (β) Boot SE 95% CI Lower 95% CI Upper Result

PV-A → PDS → YRI 0.044 0.012 0.021 0.069 Significant
PV-T → PDS → YRI 0.07 0.015 0.043 0.101 Significant
PV-P → PDS → YRI 0.058 0.014 0.033 0.086 Significant
PV-C → PDS → YRI 0.034 0.01 0.016 0.056 Significant
PV-Q → PDS → YRI 0.052 0.013 0.028 0.079 Significant

Note: Bootstrap resampling = 5000. A mediating effect is significant when the 95% confidence interval does not
include zero.

5. Discussion
5.1. Theoretical Significance and Academic Contribution

The primary theoretical contribution of this study is that “perceived demographic
sustainability” was integrated into the mechanism between smart governance and youth
retention intention, and thus, an analytical framework was constructed on the basis of
cognitive mediation. Existing studies mostly explained the social effect of smart cities as
the direct result of residents’ satisfaction or behavioral intentions based on governance
performance [23,24], while this study indicated that youth retention intention is more
reliant on young people’s cognitions of long-term urban demographic structure and social
vitality, providing a new way to understand the effect of urban governance on social
sustainability [47,48].

Second, this study validated the institutional functions of smart governance in a de-
veloped city, besides the technical tool attribute of smart governance [21,22]. It was found
that Transparency and Information Accessibility plays a key role in youth confidence and
retention intention, indicating that the core value of smart governance is not limited to
service efficiency enhancement but rather lies in institutional visualization and information
disclosure that deliver “credible signals” about urban development paths and opportu-
nities to youth [43]. This result suggests that, compared with service efficiency or living
convenience, the visibility, credibility, and interpretability of governance information play
a more decisive role in shaping young people’s confidence in the future development
of the city [26]. In other words, young people are more sensitive to whether they can
understand and anticipate urban development trajectories than to immediate service im-
provements, which explains the relatively stronger influence of PV-T compared to other

https://doi.org/10.3390/su18084055

https://doi.org/10.3390/su18084055


Sustainability 2026, 18, 4055 13 of 18

dimensions. From this perspective, the research on smart cities can be upgraded from the
“technology system assessment” to the theoretical level of “institutional signals and social
expectation shaping”.

Third, by comparing the effect intensity of different governance dimensions, this study
revealed the differentiated responses of the youth to governance mechanisms. Although
Career Development and Innovation Support had a significant effect on youth retention
intention, its intensity was lower than that of institutional dimensions such as Transparency
and Participation and Responsiveness. Thus, in the developed cities under the pressure of
structural transformation, young people are more concerned about whether the institutional
environment can provide a stable and predictable development framework, besides short-
term opportunities or policy incentives.

5.2. Dialog with Existing Studies

The findings of this study complement the literature on youth migration and urban
attractiveness. Existing studies stressed the decisive roles of job opportunities, salary levels,
and industrial structure in youth migration, while this study indicated that those factors can
be “filtered” and “explained” by the youth with the cognitive framework of institutional
environment and governance capability. In other words, institutional credibility and
information transparency shaped by smart governance can play an amplifying or buffering
role in young people’s assessments of economic opportunities and social mobility [9,26].

Regarding the research on smart cities, some studies hold a cautious attitude towards
the use of technology-oriented paths to solve demographic structural challenges, holding
that digital measures cannot relieve in-depth economic and social constraints [21,22]. This
study did not deny the importance of structural factors but, rather, in view of the cognitive
mechanism, explained that governance-oriented digital strategies can reshape young peo-
ple’s confidence in the urban future and thereby indirectly affect their migration intention.
This finding provided empirical support for the argument of “whether smart governance
has the potential of social transformation” [28].

5.3. Policy Implications and Practical Significance

At the policy level, this study indicated that developed cities should, in response
to youth outflow and population aging, shift their smart-city strategies from technology
input to a comprehensive policy framework that is focused on governance credibility and
institutional transparency. Specifically, despite the importance of service improvement,
youth will not be confident in long-term urban development without a clear, open, and
verifiable information disclosure mechanism [26].

Second, this study highlighted the role of Participation and Responsiveness in shaping
perceived demographic sustainability. To enhance young people’s recognition of the urban
future, local governments should not only provide digital service platforms but also offer
participatory approaches that can influence policy making and project prioritization, to
show that young people’s opinions are listed on the urban agenda [25].

Furthermore, despite its weak effect, Career Development and Innovation Support is
indispensable in the smart governance system. Policy design should integrate an innova-
tion ecosystem with a transparency mechanism, showing the correlation between young
people’s career paths and urban long-term strategies, to enhance their intention of local
long-term retention [31].

5.4. Research Constraints and Future Research Directions

This study has several limitations that should be acknowledged. Despite new perspec-
tives at theoretical and empirical levels, this study is subject to some constraints.
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First, the sample includes a relatively high proportion of highly educated respondents,
which may influence the sensitivity to certain governance dimensions such as Transparency
and Information Accessibility. Therefore, the findings should be interpreted with caution
when generalizing to broader populations with more diverse educational and occupa-
tional backgrounds.

Second, the use of non-probability sampling may limit the generalizability of the find-
ings. The cross-sectional nature of the data cannot capture the dynamic evolution between
perceived governance and retention intention, and potential reverse causality between
perception and behavioral intention cannot be fully ruled out, given the cross-sectional
nature of the data. In addition, as the data are based on self-reported measures, common
method bias may exist, although procedural remedies such as anonymous participation
and careful questionnaire design were adopted to reduce this risk. Future research may
adopt longitudinal or panel data, or apply more rigorous analytical approaches, to further
validate the causal relationships and mediating mechanisms across different periods and
policy stages.

Third, this study focused on the situation of Busan only. Although Busan is typical
enough, smart governance may have different social implications in different countries
or institutional environments [23,25]. Future research may, by cross-city or cross-national
comparisons, test the applicability of the mechanisms or frameworks hereof in different
governance systems and development stages.

Finally, future research may, by combining objective demographic data and job market
indicators with residents’ subjective perceptions, construct a multi-level model that can
systematically reveal the interactions among institutional arrangements, structural condi-
tions, and individual cognitions, to provide further explanations of urban demographic
sustainability mechanisms [47,48].

6. Conclusions
This study looked at Busan, a typical developed city in South Korea; constructed and

empirically tested a structural model linking smart governance dimensions; perceived de-
mographic sustainability, and youth retention intention as the core path; and systematically
analyzed the direct and indirect effects of multidimensional governance mechanisms in
youth demographic sustainability. The results are enlightening in both theory and practice.

First, this study confirmed that smart governance dimensions have significant positive
effects on youth retention intention. Whether in terms of Accessibility of Public Services,
Transparency and Information Accessibility, Participation and Responsiveness, Career
Development and Innovation Support, or Contribution to Urban Quality of Life, the
subjective assessment by youth of urban governance can directly enhance youth’s intentions
of long residence and career development in the city. Specifically, all governance dimensions
showed statistically significant effects on youth retention intention (p < 0.01), indicating that
governance-related perceptions play a robust role in shaping behavioral intentions. Thus,
youth retention intention was not only a response to economic opportunities or material
conditions but also embedded in their judgments on the institutional environment and
governance capabilities.

Second, this study found that perceived demographic sustainability (PDS) had a
significant mediating effect between smart governance dimensions and youth retention
intention (YRI). The path from PDS to YRI was significantly positive (β = 0.312, p < 0.001),
confirming its key role as an intermediary mechanism. Smart governance not only directly
affected the behaviors of the youth by improving their daily life experiences but also
indirectly guided their retention and mobility by shaping their expectations on long-term
urban demographic vitality, social structure stability, and development prospects. This
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finding expanded the explanatory framework of the “technology–service–behavior” linear
logic, introducing demographic structure expectations and social sustainability cognition
into the governance path.

Third, in the comparison among governance dimensions, Transparency and Informa-
tion Accessibility had the strongest comprehensive effect, not only significantly affecting
perceived demographic sustainability (PDS) but also directly affecting youth retention in-
tention (YRI). In contrast, although Efficiency of Public Services and Contribution to Urban
Quality of Life were also important, their effects were more reflected in the improvement
of daily experiences. This result indicated that, in a developed city, credible institutions
and “visible” development paths may be stronger than service performances in affecting
young people’s confidence in the urban future.

Based on the above findings, the findings suggest that urban governance should shift
from a primary focus on service efficiency to enhancing the transparency and interpretabil-
ity of governance processes. For example, Singapore has strengthened citizen engagement
by providing open data access and clearly communicating long-term development strate-
gies [63], while Barcelona has improved public trust through digital governance platforms
that make policy processes and urban data more visible to citizens [64]. These practices
indicate that making governance more visible and understandable can play a more critical
role in strengthening youth retention than solely improving functional service delivery.

In summary, this study, in terms of cognition and expectation, revealed the inherent
mechanism that smart governance affected young people’s long retention and career
planning by shaping their judgment of demographic sustainability. This finding not only
enriches the theoretical framework concerning the relationship between smart cities and
demographic sustainability but also empirically supports urban digital transformation
that is oriented to smart governance. Future research may further explore how different
governance contexts influence youth retention mechanisms, particularly through cross-
city or cross-national comparisons. It would also be valuable to examine how changes in
governance policies over time affect perceived demographic sustainability and retention
intention.
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Appendix A

Table A1. Measurement items, theoretical sources, and associated hypotheses.

Construct Code Measurement Item Reference

Accessibility and Efficiency
of Public Services (PV-A)

PV-A1 Public services in this city are easily accessible through digital or smart platforms. [23,26]

PV-A2 Smart governance has improved the efficiency of public service delivery. [23,28]

PV-A3 Government services can be obtained conveniently and quickly in daily life. [23,26]

Transparency and
Information Accessibility
(PV-T)

PV-T1 Government information and policy updates are easily accessible to the public. [23,25]

PV-T2 Smart governance improves the transparency of urban governance and public
decision-making. [23,24]

PV-T3 I can clearly understand urban development plans and policies through public
information channels. [24,26]

Participation and
Responsiveness (PV-P)

PV-P1 The city provides opportunities for citizens to participate in public affairs and
decision-making. [25]

PV-P2 Government departments respond effectively to citizens’ suggestions and
feedback. [23,25]

PV-P3 I feel that citizens’ voices can influence urban governance decisions. [25,28]

Career Development and
Innovation Support (PV-C)

PV-C1 The city provides sufficient support for career development and innovation
activities. [31,40]

PV-C2 Urban governance policies encourage innovation and entrepreneurial
opportunities for young people. [31,40]

PV-C3 The innovation environment in this city is favorable for long-term professional
development. [40]

Contribution to Urban
Quality of Life (PV-Q)

PV-Q1 Smart governance contributes to improving the overall quality of urban life. [26,39]

PV-Q2 Digital governance initiatives make daily life in the city more convenient and
comfortable. [23,26]

PV-Q3 Smart city development enhances the attractiveness of the city as a place to live. [39,40]

Perceived Demographic
Sustainability (PDS)

PDS1 I believe this city has the potential to attract and retain young people in the future. [47,48]

PDS2 The demographic structure of the city is likely to remain balanced in the long term. [47,48]

PDS3 The city will continue to maintain social vitality through a stable young
population. [47,48]

PDS4 The long-term development prospects of the city’s population are positive. [47,48]

PDS5 The city has the capacity to sustain its demographic vitality in the future. [47,48]

PDS6 The future demographic development of the city is sustainable. [47,48]

Youth Retention Intention
(YRI)

YRI1 I intend to continue living in this city for a long period of time. [6,41]

YRI2 I plan to develop my career in this city. [6,41]

YRI3 I prefer to stay in this city rather than move to another city. [6,41]

YRI4 I am willing to build my future life in this city. [6,41]

YRI5 I would recommend this city as a place for young people to live and work. [6,41]

YRI6 I am unlikely to migrate to another city in the near future. [6,41]
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