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Abstract: As a new urban model, the 15-min city has gradually become a touchstone with which
to measure the future sustainability of cities. With a time-limited planning of urban living circles,
urban residents can be allowed to access basic daily needs, such as food, health and education, while
walking or cycling, thus reducing motor traffic and carbon dioxide emissions and contributing to the
improvement of people’s well-being and the environmental climate. Within the temporal and spatial
confines of the 15-min living sphere, governmental authorities and community bodies commonly
integrate public art installations into public spaces to enrich spatial dynamics, cultivate cultural iden-
tities, enhance environmental aesthetics, elevate service quality, and foster communal interactions.
This study aims to probe into the impact of public art on encouraging urban pedestrianism within the
specific context of the 15-min community living sphere along the Suzhou River in northern Shanghai.
Drawing upon Stimulus–Organism–Response (SOR) theory, a theoretical framework is constructed
to unravel the mechanisms by which public art influences residents’ propensity for walking, encom-
passing the attributes of public art, perceived value, and walking intention. Employing Confirmatory
Factor Analysis (CFA), the model is analyzed to scrutinize the proposed hypotheses. Through this
research, we establish and substantiate a novel and pertinent theoretical perspective for advancing
human-centric and sustainable urban regeneration. The findings underscore that integrating public
art within the framework of constructing 15-min community living spheres contributes to catalyzing
proactive urban pedestrianism by enhancing its value proposition.

Keywords: 15-min city; Community–Life Circle; public art; city walk; sustainability

1. Introduction

With the continuous advancement of urbanization, it is projected that by 2025 over
70% of the global population will reside in cities [1]. The significant concentration of
populations in urban areas poses multifaceted challenges in areas such as transportation,
sustainability, and energy. Consequently, urban planners are increasingly alerted to the
inadequacy of the traditional “car-centric” approach to transportation planning for future
urban development scenarios. Against this backdrop, the concept of “Living Circles” has
been introduced. This concept delineates the spatial scope required for daily activities, such
as work, shopping, leisure, education, and healthcare, around residents’ places of residence,
defining this scope as the fundamental spatial unit of living circles. Emphasizing proximity
in providing all essential services to reduce reliance on automobiles, it advocates for the
establishment of green transportation networks primarily focused on walking or cycling,
thereby promoting the sustainable development of urban ecology [2]. Currently, cities such
as Shanghai, Paris, Melbourne, and Ottawa have initiated “temporal urbanism” planning
practices to actively address urban challenges. In 2016, Shanghai proposed the strategy
of constructing 15-min Community Living Circles (CLC) in its development blueprint
for 2017–2035 [3], subsequently releasing guidelines and standards, such as the Shanghai
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15-Minute Community Living Circle Planning Guide [4], Spatial Planning Guidelines, and
Community Living Units. The goal is to create a space environment that is conducive
to living, working, leisure, aging, and learning, as well as to establishing a sustainable
community life. To achieve this, Shanghai has gradually embarked on progressive and
incremental urban renewal practices in recent years.

As early as the 1960s, public art emerged as a cultural tool for addressing urban
issues in many countries, gradually forming a comprehensive interdisciplinary field that
incorporates contributions from disciplines such as architecture, landscape architecture,
urban design, and art history [5]. Presently, the definition of public art is diverse, en-
compassing not only specific art pieces or activities but also permeating various aspects
of public life, enriching public spaces for the community. In September 2021, Shanghai
organized the third Urban Space Art Season under the theme of “15-Minute Community
Living Circles—People’s City”. This event utilized 21 communities as exhibition venues,
placing various types of public art at key locations within these communities. Citizens
were invited to explore, experience, and participate in community building and public art
activities, showcasing the integration of urban spaces and art. Against the backdrop of
constructing 15-min CLCs, public art serves as a cultural tool that connects the public in the
construction of public domains. It enhances people’s experiences of urban environments,
stimulates spatial production, and fosters cultural identity and community solidarity. To
a certain extent, it represents the demands of public interests, engaging stakeholders in
collaborative models and attracting broad public participation, thus exploring possibilities
for creating more effective and sustainable cultural communities.

According to surveys, individuals’ choice of walking in urban settings tends to align
with their immediate interests [6]. It has been observed that, in most cases, community resi-
dents choose their mode of transportation based on the distance between their origin and
destination [7]. Within a certain spatial range, if walking is feasible, people’s willingness to
walk significantly increases [8,9]. However, beyond a certain spatial threshold, coupled
with considerations of transportation routes, the propensity for walking decreases. Given
the current achievements in the construction of 15-min CLCs, the convenience of daily
travel for individuals has been increasingly enhanced. Governments are placing greater
emphasis on the development of green transportation networks during urban renewal
processes. Against this backdrop, the question arises: can the installation of public art,
aimed at environmental improvement, cultural shaping, service improvement and public
interaction, enhance the appeal of urban spaces and promote pedestrian activity?

Exploring this perspective can assist urban decision makers in taking targeted mea-
sures by setting up relevant public art projects based on people’s needs, encouraging public
participation, enhancing spatial attractiveness, and thus promoting walking choices. How-
ever, existing literature on addressing this issue through public art has certain limitations.
Firstly, most studies focus on public art itself, neglecting its perspective as a public service.
Secondly, theoretical studies suggest that public art influences people’s willingness to
engage in interaction, but there is a lack of actual sample studies, particularly quantitative
research. Thirdly, existing research mainly concentrates on the macro-level impacts of
public art on urban culture, economy, and ecology, but pays little attention to the specific
interactive relationships between public art and individuals at the micro-level.

Therefore, this study poses the research question: can public art within the 15-min
CLC in Shanghai promote people’s active choices regarding urban walking? We adopt
a case study analysis as the primary research method, selecting the area along the north
Suzhou River in Jing’an District, Shanghai, as the research area and focusing on the public
art projects within this scope. The research framework of this paper is based on Stimulus–
Organism–Response (SOR) theory and employs quantitative research structured into five
main sections. The first part provides a brief overview of relevant factors and literature
reviews regarding how public art influences people’s choices of urban walking within the
context of constructing 15-min CLCs. The second part examines the research question
through a literature review, surveys, and web data, proposing the research model and
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hypothesis propositions. The third part describes the case study area, research methods,
and data collection procedures. The fourth part employs CFA structural equation modeling
to examine 346 questionnaires collected from residents in the area, of which 315 were valid.
The final section discusses the positive impacts and practical significance of public art
installations within the 15-min CLC on people’s choices regarding urban walking, reflects
on the limitations of the study, and suggests future research directions.

2. Literature Review
2.1. 15-Min CLCs

At present, urban development is facing multiple challenges caused by climate change
and social ecology. In this context, reconsidering the sustainable urban development
model and urban transformation has been regarded as the future direction and inevitable
choice of global urban development [10]. As early as the 1950s and 1960s, Japan put
forward the concept of the “life circle” in a broad sense for the first time in response to
urban problems such as resource concentration, regional differences and environmental
pollution [11]. The concept defines the space scope of work, shopping, leisure, education
and medical care required for daily life based on residence, and defines this scope as the
basic space unit of the life circle. Subsequently, South Korea and Taiwan (China) in Asia
have also carried out research and practice concerning the concept of the life circle. In the
1980s, North America witnessed the emergence of the New Urbanism planning movement,
which prioritized livable spaces as a fundamental principle. This movement advocated
for locating commercial and municipal centers within walking distance of the majority
of households and emphasized the integration of public spaces with community life [12].
Urban planners gradually recognized the necessity for a more sustainable transportation
model to replace automobile-dominated urban sprawl.

At the Paris Climate Summit in 2016, Carlos Moreno first put forward the concept of a
15-min city based on “chrono-urbanism” [13]. This concept emphasizes the proximity of all
basic services to break the dependence on cars, thus promoting ecological sustainability,
social interaction and public participation [14]. In the same year, Shanghai formulated
planning guidelines for the construction of the “15-min CLC” and proposed the community
as the platform for urban basic life. The goal is to build Shanghai into a sustainable, safe,
friendly and comfortable smart city. Residents can meet their needs for education, culture,
medical care, elderly care, sports, commerce and other public service facilities within a
15-min walking range. From the perspective of radiation scope, these all radiate outward
from the center, emphasizing the accessibility of space within the time limit, whether using
the concept of the life circle proposed by Japan in the early years, the 15-min city proposed
by Carlos Moreno, or the 15-min CLC plan implemented in Shanghai. Due to the ongoing
renewal of, and transition phases in, urban environments and infrastructure development,
there are evident shortcomings when looking at the current status and the set goals of
community convenience. Therefore, within this context, urban planning does not solely
consider the perspective of people’s choices of urban walking. This paper adopts a more
nuanced approach by selecting public art that combines public accessibility and artistic
qualities within the living circle range as a medium. Specifically, it explores the impact
of community spaces on people’s behavior, aiming to complement the research into and
practice of future 15-min city visions.

2.2. Public Art

Influenced by 19th-century architectural beautification policies, early forms of public
art predominantly consisted of murals, sculptures, and architectural embellishments [15].
In 1959, Philadelphia passed the first Percent for Art [16] legislation in the United States,
mandating a fixed percentage of building budgets for the creation of art in conjunction
with architectural and public space enhancement, aiming to strengthen urban character
and enhance public welfare [17]. By the 1970s and 1980s, Western countries had entered
a period of de-urbanization transition, gradually undergoing structural adjustments in
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urban industries, with the tertiary sector. focusing on tourism, services, and knowledge.
experiencing rapid growth. Urban spaces urgently required the infusion of cultural vitality
and improvement of spatial quality. Subsequently, numerous cities in the United States,
such as Seattle, Chicago, New York, Los Angeles and Washington, began implementing
public art programs, making it a consensus to shape the city’s cultural brand and gradually
diversify its development path [18]. The scope of public art expanded to include archi-
tectural decoration, lighting art, plaza sculptures, public facilities, and artistic events. In
1991, American artist Suzanne Lacy introduced the concept of a new type of public art
oriented toward public issues, involving public participation, interaction, and collaboration,
broadening the scope of public art to encompass tangible and intangible, permanent and
temporary forms [19]. The extension of the public art category allowed more cities to see its
potential in boosting urban cultural development. In 1994, Australia’s Creative Nation [20]
policy declared, “Cultural policy is economic policy, culture creates wealth”. That same
year, the City of Sydney introduced the Public Art Policy, aiming to transform Sydney
into a vibrant city characterized by a ubiquitous artistic and cultural presence, thereby
stimulating urban vitality [21]. The concept of activating urban spaces through cultural
development via public art has been continuously validated through concrete, practical
endeavors, affirming its value in the process.

Streets and public spaces are crucial sites for individuals to experience urban envi-
ronments and culture, regarded as having “clear social purposes, aimed at encouraging
pedestrian activity to strengthen community connections and promote a sense of place” [22].
However, empirical research supporting the notion that the installation of public art in
streets and public spaces can support pedestrian activity has yet to be confirmed by social
science studies. While observing pedestrian activity, Kellerman pointed out that “whether
walking on the street, interacting with space or companions, encourages or inhibits any
form of social contact has always been questionable” [23]. The main reason for this un-
certainty lies in the diversity and complexity of influencing factors, making it difficult to
attribute the encouragement of pedestrian behavior solely to public art’s influence on urban
environments, community awareness, or neighborhood attachment. Therefore, this paper
aims to delve into specific case studies to explore whether public art, as an artistic medium,
can inject vitality into spaces and attract public participation by improving spatial environ-
ments, enhancing community services, and perpetuating cultural genes. This exploration
seeks to encourage urban walking by revitalizing spaces and engaging the public.

2.3. City Walk

In the field of urban planning and design, the concept of walkable cities has garnered
widespread acknowledgment and application by academia and governmental planning
departments alike, aiming to achieve the goals of sustainable urban development. From
Ebenezer Howard’s conception of “Garden Cities” [24] in the late 19th century to Le
Corbusier’s vision of “Modern Cities” [25] and from Clarence Perry’s formulation of
the Neighborhood Unit theory in 1929 to the emergence of the New Urbanism planning
movements in the postmodern era, all these theories and movements share a common belief
that cities should be conducive to walking. Some scholars emphasize the dual nature of
walkable cities, delineating physical elements (streets, spaces, proximity, and convenience)
and perceptual elements (comfort, safety, enjoyment) [26–28], thus affirming that urban
walking encompasses purposeful transportation, leisure, recreation and social interaction.
Numerous studies have classified different walking behaviors based on varying purposes.
Among the most classic is Gehl’s categorization of outdoor activities into three types:
necessity activities, spontaneous activities, and social activities [29]. Gehl also proposes
how cities can be planned in a more human-centric manner, considering “walkability” and
“transforming public life through public spaces” as goals of urban planning.
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2.4. The Stimulus–Organism–Response (S–O–R) Theory

The Stimulus–Organism–Response (S–O–R) theory primarily stems from the Stimulus–
Response (S–R) theory [30]. The S–R theory posits that individual behavioral responses are
outcomes influenced by external stimuli. However, the S–R theory does not account for
the impact of external stimuli on internal consciousness and psychological activities [31].
Recognizing this limitation, psychologist Woodworth first introduced the SOR model in
1926 [32]. Woodworth proposed that stimuli from the external environment influence
human emotional consciousness, subsequently affecting individual behavioral responses.
Therefore, responses to external stimuli are not mechanical and passive; organisms can
process external stimuli and generate behavioral responses that reflect individual will.
The SOR model has been widely applied in cognitive and developmental psychology,
behaviorism, and other fields, covering various behaviors. such as cognitive responses,
behavioral choices, participation, and consumption reviews. To study someone’s behavioral
responses, we must explore the effects of different stimuli on the organism’s cognitive and
emotional consciousness [33]. Thus, employing the SOR model is applicable for empirically
verifying the impact of public art within a 15-min accessible spatial range on people’s
choices regarding urban walking.

3. Research Framework and Hypothesis
3.1. Theoretical Framework and Variables

The research framework of this study is based on the Stimulus–Organism–Response
(SOR) theory (see Figure 1), which posits the existence of external stimuli that elicit be-
havioral responses involving either approach or avoidance, influenced by the organism’s
internal psychological processes. To investigate an individual’s behavioral responses, it is
imperative to explore how different stimuli affect cognitive and emotional states [34]. The
research model integrates discussions on the value theory of public art and field surveys
conducted in the 15-min CLC in Shanghai. Building upon this foundation, the SOR model
is utilized to empirically examine the impact of public art on urban walking within these
living circles. The evaluation is based on the influence of public art on the environment,
focusing primarily on four dimensions: environmental improvement, cultural shaping,
service enhancement, and public interaction. These four dimensions are studied as inde-
pendent variables to assess the influence of public art on individuals’ willingness to engage
in walking, with residents’ perceptions of the functional, experiential, and social values of
walking routes serving as mediators.
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In this study, we have distilled four main aspects of the impact of public art on the
environment: environmental improvement, cultural shaping, service enhancement, and
public participation. These four primary aspects are widely regarded as encompassing the
functional characteristics of public art [35], as evidenced in numerous literature sources.
Therefore, they are considered as the four independent variables. Perceived benefits refer
to individuals’ perceptions of the positive consequences of their specific behaviors [36].
Citizen-perceived benefits are distinguished by three dimensions: functional value, expe-
riential value, and social value. These dimensions stem from preliminary research and
literature review findings, indicating that people’s perceptions of environmental space and
travel provide not only spatial experience and functional services but also significant social
and psychological benefits [37], such as perceived social interaction and ecological benefits.
Thus, this study considers the three dimensions of citizen perceived value as mediating
variables between public art and people’s willingness to walk. Walking willingness refers
to people’s preference for walking as a mode of transportation within a certain spatio-
temporal range, which is often influenced by various factors. For example, high-quality
sidewalks have a positive impact on walking willingness [38], and the spatio-temporal
range of destinations affects walking willingness. Given that the study sets walking will-
ingness within a 15-min spatial range and focuses on the influence of walking environment,
it is reasonable to expect that walking willingness will be influenced by public art and
citizens’ perceived benefits.

3.2. Hypothetical Proposition

The installation of public art in a space contributes to the enhancement of its public
and artistic aspects [39], thus influencing the overall spatial environment. Firstly, from a
material perspective, the placement of public art aids in improving the spatial environment,
exemplified by the beautification effect of landscapes, murals, and sculptures. Secondly,
from a cultural standpoint, public art can play a significant role in cultural-led urban
revitalization, cultural shaping, and fostering diverse and inclusive communities [40].
Thirdly, from a functional service perspective, composite public art facilities can provide
residents and tourists with amenities, such as rest areas, wayfinding, and a range of public
service functions. Lastly, from a social perspective, strengthening public interaction and
participation has positive effects on social cohesion and the development of democratic
cities [41]. Theoretically, it is believed that environmental improvement, cultural shaping,
service enhancement, and public participation have varying degrees of influence on citizens
perceived benefits, primarily manifested in the dimensions of functional value, experiential
value, and social value.

Therefore, we hypothesized the following:

• Hypothesis 1a (H1a). Environmental improvement has a positive and significant
influence on Function.

• Hypothesis 1b (H1b). Environmental improvement has a positive and significant
influence on Experience.

• Hypothesis 1c (H1c). Environmental improvement has a positive and significant
influence on Society.

• Hypothesis 2a (H2a). Cultural shaping has a positive and significant influence on
Function.

• Hypothesis 2b (H2b). Cultural shaping has a positive and significant influence on
Experience.

• Hypothesis 2c (H2c). Cultural shaping has a positive and significant influence on
Society.

• Hypothesis 3a (H3a). Service improvement has a positive and significant influence
on Function.

• Hypothesis 3b (H3b). Service improvement has a positive and significant influence
on Experience.
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• Hypothesis 3c (H3c). Service improvement has a positive and significant influence
on Society.

• Hypothesis 4a (H4a). Public interaction has a positive and significant influence
on Function.

• Hypothesis 4b (H4b). Public interaction has a positive and significant influence
on Experience.

• Hypothesis 4c (H4c). Public interaction has a positive and significant influence on
Society.

Within the 15-min walkable neighborhood radius, theoretically, we posit that citizen-
perceived benefits are significantly associated with the functionality of services, the con-
venience of travel experiences, and the effectiveness of social interactions. Functional
deficiencies and poor pedestrian experiences may influence citizens perceived benefits and
diminish people’s willingness to walk. It is anticipated that citizens’ perceptions of the
functional, experiential, and social values of the pedestrian environment serve as mediators
between public art and walking intentions.

Therefore, we hypothesized the following:

• Hypothesis 5 (H5). The function has a positive and significant influence on Willingness
to walk.

• Hypothesis 6 (H6). Experience has a positive and significant influence on Willingness
to walk.

• Hypothesis 7 (H7). Society has a positive and significant influence on Willingness
to walk.

4. Research Case and Methods
4.1. Case Study: North Suzhou River Community in Shanghai

Shanghai stands for China as the pioneer and fastest-growing, most mature city in
advocating city walks. Since 2018, the Shanghai Municipal Administration of Culture
and Tourism has introduced multiple city walk routes and organized various activities to
encourage both residents and tourists to stroll through the city. Additionally, in conjunction
with the construction of the 15-min CLC and urban spatial art activities in Shanghai, this
study selects the North Suzhou River community in the Jing’an District, which represents
the waterfront spaces as the most significant research area for investigation.

The North Suzhou River community, under the jurisdiction of the Beizhan Sub-district,
is located in the southeastern part of the Jing’an District, along the northern bank of the
Suzhou River (see Figure 2), adjacent to the central business district of the Bund [42]. The
waterfront spans approximately 6.3 km, encompassing over 30 outstanding historically
protected buildings such as the Shanghai Chamber of Commerce, the Sihang Warehouse,
the Shanghai Postal Building, and the Riverside Building, making it a key route for city
walking in Shanghai. According to the statistics from the sixth national population census
in 2010 [43], the total population of the area is 78,000, with 32,538 permanent residents
from outside the area, resulting in a 100% urbanization rate. Among the total population,
the majority are of Han ethnicity, with 39,549 males (50.72%) and 38,419 females (49.28%).
The age group between 15 and 64 accounts for 81.67% of the population, while those aged
65 and above comprise 11.64%. Due to its proximity to the central business district, the
resident population consists mostly of employees of companies and institutions, facilitating
their daily commutes. Furthermore, the Jing’an District, with the design vision of “Jing’an
Suzhou Bay, the New Landmark of Shanghai,” has renovated the surrounding riverside
trails, rest areas, spaces under bridges, and green landscapes. Multiple public art pieces
are installed in this area to improve the quality of the space and release a more inclusive
waterfront activity.
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4.2. Methods

Based on the literature review on the relationship between public art and pedes-
trian willingness, as well as field investigations, we theoretically propose that public art
has a positive and significant impact on pedestrian willingness, with citizen perceived
benefits serving as a mediator. The framework of this study is based on the Stimulus–
Organism–Response (SOR) model, which is employed to examine how environmental
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stimuli generated by public art affect citizens’ perceived value, consequently influencing
their urban walking choices. To validate the hypotheses, we conducted a questionnaire
survey among residents of Shanghai, China, and performed a quantitative analysis based
on the collected data. This study utilized CFA, a statistical analysis technique applied to
social survey data [44]. Its advantage lies in allowing researchers to clearly describe the
details of a theoretical model and testing whether the relationship between a factor and its
corresponding measurement items conform to the theoretical relationships designed by the
researchers [45]. This process is often conducted through Structural Equation Modeling
(SEM). Currently, CFA is widely used in the field of sociological research.

4.3. Data Collection

As part of the empirical analysis, field research was conducted in October 2023 within
the study area, specifically focusing on understanding the placement of public art and
participating in public art activities within the community. The raw data used for analysis
were collected through an on-site questionnaire survey conducted from 20 February to
6 March 2024. A total of 346 questionnaires were randomly distributed, out of which 315
were deemed valid. To confirm whether the respondents met the minimum sample size
required for the structural equation model, the Soper [46] online free statistic calculator was
utilized, based on the calculation of 29 observed variables and 10 latent variables included
in the research model. The model considered an expected anticipated effect size of 0.3, a
probability level of 0.05, and a desired statistical power level of 0.8. The minimum sample
size for detecting effects was determined to be 190, while for the model structure it was 216,
with a recommended minimum sample size of 216. Therefore, the 315 valid questionnaires
exceeded the minimum sample size for respondents, meeting the requirements of the
research model. One part of the questionnaire contains the basic information on the
respondents, and the other part involves 10 indicators of public art, citizens’ perceived
benefits, and walking intention, using a five-point Likert scale for investigation.

Based on the frequency analysis of the questionnaire data collected in Table 1, the data
illustrate four distinct age groups: 15–30 years, 31–45 years, 46–60 years, and 61–75 years.
Among these, the 46–60 age group constitutes the largest proportion at 36.51%, closely
followed by the 31–45 age group at 31.43%. This indicates that middle-aged individuals
make up the majority of the survey participants. The 15–30 and 61–75 age groups are
relatively smaller, accounting for only 16.19% and 15.87%, respectively, reflecting a tendency
toward middle-aged respondents. Regarding gender distribution, there is a slightly higher
participation of females compared to males, but the overall difference is not significant.
Analysis of occupations reveals that corporate employees constitute the largest group of
survey participants, accounting for 25.08%, likely attributed to the proximity to the central
business district. Regarding residency status in Shanghai, the majority of participants
(77.46%) are permanent residents of Shanghai, while only 22.54% indicate non-permanent
residency, mainly comprising visiting tourists. Overall, the distribution characteristics
of respondents in terms of age, gender, occupation, and residency status align with the
characteristics of the research area, indicating the representativeness of the sample.

Table 1. Respondent Demographic Characteristics.

Items Index Frequency Percentage Cumulative Percentage

Age

15–30 51 16.19 16.19
31–45 99 31.43 47.62
46–60 115 36.51 84.13
61–75 50 15.87 100.00

Gender
Male 127 40.32 40.32

Female 188 59.68 100.00



Sustainability 2024, 16, 3839 10 of 20

Table 1. Cont.

Items Index Frequency Percentage Cumulative Percentage

Employment

Student 24 7.62 7.62
Civil servant 45 14.29 21.90

Institutional personnel 36 11.43 33.33
Corporate employee 79 25.08 58.41

Industrial worker 36 11.43 69.84
Private owner 26 8.25 78.10

Freelancer 26 8.25 86.35
Other professionals 17 5.40 91.75

Retirees 26 8.25 100.00

Based in Shanghai Yes 244 77.46 77.46
No 71 22.54 100.00

Total 315 100.0 100.0

5. Empirical Results

CFA (confirmatory factor analysis) research methods and SPSS 26.0 and AMOS 24. 0
software were used for the analysis of the data from questionnaires.

5.1. Variable Descriptive Analysis

Upon analyzing the data (see Table 2), we found that the average score for the di-
mensions of public art was 45.181, with a median of 46, indicating a generally positive
overall evaluation of public art, albeit with some variation (standard deviation of 12.961).
Sub-dimensions, including environmental improvement, cultural shaping, service enhance-
ment, and public interaction, had average scores ranging from 11.092 to 11.550, suggesting
a relatively consistent perception among individuals in these aspects, leaning towards
improvement. The standard deviations (ranging from 3.685 to 3.904) indicate some degree
of opinion divergence, yet most individuals hold positive views regarding improvements
in these areas. Regarding citizens’ perceived benefits, the average score for the functional
dimension was 8.327, which is relatively high compared to the total score. The average
score for willingness to walk was 11.216, with a median of 11 and a standard deviation of
3.749, indicating a preference for walking.

Table 2. Basic indicators.

Items Mini Max Mean SD MD

Public art (PA) 19.000 72.000 45.181 12.961 46.000
Environmental improvement (EI) 4.000 20.000 11.550 3.904 11.000

Cultural shaping (CS) 4.000 20.000 11.092 3.685 11.000
Service improvement (SI) 4.000 19.000 11.238 3.896 11.000

Public interaction (PI) 4.000 19.000 11.302 3.746 11.000
Citizens’ perceived benefits (CPB) 10.000 45.000 25.438 7.724 26.000

Function (FT) 3.000 15.000 8.327 2.818 8.000
Experience (EX) 3.000 15.000 8.422 2.951 8.000

Society (ST) 3.000 15.000 8.689 3.125 9.000
Willingness to walk (WTW) 4.000 20.000 11.216 3.749 11.000

5.2. Reliability and Validity Analysis

The results of Cronbach’s reliability analysis indicate [47] that the scales of public art,
citizen perceived benefits, and walking intention, along with their internal dimensions, all
exhibit good to excellent internal consistency (see Table 3). The Cronbach’s α coefficients
for each dimension exceed 0.8, with the scale for public art reaching over 0.9, reflecting
a high level of consistency among the various indicators within the scales. This suggests
that, whether assessing the impact of public art, citizen perceptions of public spaces, or



Sustainability 2024, 16, 3839 11 of 20

measuring walking intentions, these scales demonstrate robust and reliable characteristics,
providing trustworthy tools and foundations for related research endeavors.

Table 3. Cronbach’s alpha.

Scale Dimensions Cronbach α Cronbach α (Scale)

PA

EI 0.858

0.933
CS 0.834
SI 0.854
PI 0.847

CPB
FT 0.802

0.898EX 0.805
ST 0.841

WTW WTW 0.846 0.846

The validity analysis reveals (see Table 4) that the Kaiser–Meyer–Olkin (KMO) values
for the scales of public art, citizen perceived benefits, and walking intention are 0.913, 0.875,
and 0.775, respectively, indicating that these data are highly suitable for factor analysis.
The high KMO values imply strong correlations among the variables within these scales,
facilitating the exploration of underlying factors through factor analysis [48]. Particularly
noteworthy are the high KMO values for the scales of public art and citizen-perceived
benefits, underscoring their suitability for probing the latent factor structure. Although
the suitability of the walking intention scale is slightly lower, it still possesses a high KMO
value, enabling factor analysis to delve into its underlying factors. These findings provide
robust data foundations for further research endeavors.

Table 4. Validity analysis.

Scale KMO

PA 0.913
CPB 0.875

WTW 0.775

5.3. Confirmatory Factor Analysis

The data presented herein indicate a CFA (see Figure 4) aimed at assessing the relation-
ships among multiple constructs (such as public art, citizen perceived benefits, and walking
intention) and their respective observed variables (such as environmental improvement,
cultural shaping, service enhancement and public interaction). CFA is a key component
of SEM, used to verify whether the preconceived theoretical structure holds true in the
observed data.

The construct of public art exhibits strong influences on its downstream variables
(environmental improvement, cultural shaping, service enhancement, public interaction),
with standardized regression coefficients (β) ranging from 0.81 to 0.832 (see Table 5). The
overall average variance extracted (AVE) value is 0.674, and the composite reliability (CR)
value is 0.892, indicating good convergent validity and reliability. Similarly, the construct of
citizen-perceived benefits demonstrates significant impacts on the functional, experiential,
and social dimensions (standardized regression coefficients ranging from 0.835 to 0.87),
with an AVE value of 0.732 and a CR value of 0.891, also indicating good convergent
validity and internal consistency.

Regarding the downstream variables, each dimension shows strong explanatory power
for its observed variables. Particularly noteworthy are the high standardized regression
coefficients (β) for environmental improvement in Q1, cultural shaping in H1, and service
enhancement in M1, all approaching or exceeding 0.9, indicating strong associations with
their corresponding constructs.
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Overall, most constructs exhibit AVE values exceeding the threshold of 0.5, and CR
values surpassing the acceptable standard of 0.7, indicating good convergent validity and
internal consistency of the data, thereby validating the adaptability of the theoretical model
to the data. The results of this CFA support the hypothesized relationships between the
predefined constructs and their corresponding observed variables in the research model,
demonstrating a solid theoretical foundation and empirical support for the model.

The table presents correlation coefficients among a series of variables (see Table 6),
along with the square root of the Average Variance Extracted (AVE) for each variable,
commonly used in SEM to assess the discriminant validity of constructs. Discriminant
validity refers to the distinction between different constructs and whether each construct
captures information distinct from other constructs. A commonly used criterion is that the
square root of the AVE for each construct should be greater than the correlations of that
construct with other constructs in the model in order to demonstrate good discriminant
validity [49].
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Table 5. Confirmatory Factor Analysis.

X → Y β AVE CR

PA → EI 0.812

0.674 0.892
PA → CS 0.832
PA → SI 0.81
PA → PI 0.83

CPB → FT 0.87
0.732 0.891CPB → EX 0.862

CPB → ST 0.835

EI → Q4 0.753

0.643 0.876
EI → Q3 0.723
EI → Q2 0.752
EI → Q1 0.959

CS → H4 0.709

0.594 0.852
CS → H3 0.702
CS → H2 0.7
CS → H1 0.945

SI → M4 0.741

0.632 0.871
SI → M3 0.714
SI → M2 0.738
SI → M1 0.963

PI → P4 0.755

0.620 0.865
PI → P3 0.756
PI → P2 0.669
PI → P1 0.944

FT → U3 0.728
0.612 0.824FT → U2 0.738

FT → U1 0.874

EX → T3 0.729
0.614 0.825EX → T2 0.73

EX → T1 0.882

ST → W1 0.92
0.680 0.863ST → W3 0.755

ST → W2 0.79

WTW → B4 0.704

0.609 0.860
WTW → B3 0.735
WTW → B2 0.728
WTW → B1 0.933

Table 6. Discriminant validity: Pearson correlation and AVE square root value.

PA EI CS SI PI CPB FT EX ST WTW

PA 0.821
EI 0.854 ** 0.856
CS 0.847 ** 0.632 ** 0.802
SI 0.853 ** 0.632 ** 0.632 ** 0.771
PI 0.849 ** 0.631 ** 0.631 ** 0.631 ** 0.795

CPB 0.855 ** 0.727 ** 0.727 ** 0.727 ** 0.728 ** 0.787
FT 0.743 ** 0.631 ** 0.632 ** 0.631 ** 0.633 ** 0.861 ** 0.782
EX 0.743 ** 0.633 ** 0.632 ** 0.632 ** 0.632 ** 0.868 ** 0.632 ** 0.784
ST 0.742 ** 0.632 ** 0.631 ** 0.631 ** 0.631 ** 0.876 ** 0.631 ** 0.630 ** 0.825

WTW 0.742 ** 0.632 ** 0.631 ** 0.631 ** 0.632 ** 0.728 ** 0.633 ** 0.632 ** 0.632 ** 0.780

Note: ** represents p < 0.01.
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The values on the diagonal represent the square root of the AVE for each construct.
This value should be greater than the correlation of that construct with any other construct
in order to demonstrate discriminant validity [50]. Correlation coefficients between con-
structs, denoted by asterisks (**), indicate statistically significant correlations. It can be
observed from the table that the square roots of the AVE for the constructs of public art,
citizen-perceived benefits, and walking intention are 0.821, 0.787, and 0.780, respectively.
Moreover, all correlations associated with these constructs are lower than the square roots
of the corresponding AVEs, meeting the requirements for discriminant validity. These
constructs are effectively differentiated, each capturing unique information, aiding in a
clear interpretation of different factors in the research model. Such clarity in differentiation
is crucial for understanding the relationships between different variables and how they
influence research outcomes.

The comprehensive analysis reveals that the model fits well and is applicable (see
Table 7). The model’s χ2 value is 485.307 with 366 degrees of freedom, resulting in a
chi-square to degrees of freedom ratio of 1.326. The ratio of χ2/df, being below three,
indicates a good fit of the model. Although the p-value of the χ2 test is significant, in
the case of large samples, this value may be overly sensitive to minor deviations. The
Goodness-of-Fit Index (GFI) exceeds 0.9, the Root Mean Square Error of Approximation
(RMSEA) is well below 0.10, and the Root Mean Square Residual (RMR) is close to the
threshold for a good fit, indicating a good fit of the model to the data. The Comparative Fit
Index (CFI), Normed Fit Index (NFI), Non-Normed Fit Index (NNFI), Tucker–Lewis Index
(TLI), and Incremental Fit Index (IFI) all exceed the standard of 0.9 for good model fit, while
the Adjusted Goodness-of-Fit Index (AGFI) is slightly lower but still close to the good fit
criterion. The Parsimonious Goodness-of-Fit Index (PGFI), Parsimonious Normed Fit Index
(PNFI), and Parsimonious Comparative Fit Index (PCFI) all exceed the standard of 0.5,
indicating good parsimony of the model. The Standardized Root Mean Square Residual
(SRMR) is below 0.1, and the 90% confidence interval for RMSEA further confirms the
stability and excellence of the results. In summary, the model is deemed appropriate for
practical application.

Table 7. Model fit indices.

CI χ2 df p χ2/df GFI RMSEA RMR CFI NFI NNFI

CR - - >0.05 <3 >0.9 <0.10 <0.05 >0.9 >0.9 >0.9
Val 485.307 366 0.000 1.326 0.909 0.032 0.052 0.980 0.922 0.977
OI TLI AGFI IFI PGFI PNFI PCFI SRMR RMSEA 90% CI
CR >0.9 >0.9 >0.9 >0.5 >0.5 >0.5 <0.1 -
Val 0.977 0.892 0.980 0.765 0.831 0.883 0.039 0.024~0.040

Default Model: χ2 (406) = 6244.688, p = 1.000.

5.4. Correlation Analysis

The table (see Table 8) presents correlation coefficients among different variables, with
values of 1 along the diagonal, indicating perfect correlation of each variable with itself. The
asterisks (**), appearing in the table, denote statistically significant correlations, suggesting
meaningful relationships between these variables. Analyzing these correlations allows for
a deeper understanding of the relationships among variables.

Public art exhibits generally high correlations with other dimensions, particularly
with EI (0.854) and CPB (0.855), indicating a close association between public art and these
domains. This suggests that the development of public art significantly influences environ-
mental enhancement and the social benefits perceived by citizens. EI shows correlations
with CS, SI, and PI (around 0.632), all of which are statistically significant, indicating a
certain degree of connection between environmental improvement and cultural, service,
and public interaction aspects. Citizen-perceived benefits exhibit correlations with func-
tionality and experience, indicating that citizens’ perception of social benefits depends
on improved functionality and positive experiences. The correlation coefficients between
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WTW and other dimensions are relatively consistent, ranging from 0.631 to 0.742. This
reflects a certain association between WTW and aspects such as PA, EI, and CS.

Table 8. Correlation analysis.

PA EI CS SI PI CPB FT EX ST WTW

PA 1
EI 0.854 ** 1
CS 0.847 ** 0.632 ** 1
SI 0.853 ** 0.632 ** 0.632 ** 1
PI 0.849 ** 0.631 ** 0.631 ** 0.631 ** 1

CPB 0.855 ** 0.727 ** 0.727 ** 0.727 ** 0.728 ** 1
FT 0.743 ** 0.631 ** 0.632 ** 0.631 ** 0.633 ** 0.861 ** 1
EX 0.743 ** 0.633 ** 0.632 ** 0.632 ** 0.632 ** 0.868 ** 0.632 ** 1
ST 0.742 ** 0.632 ** 0.631 ** 0.631 ** 0.631 ** 0.876 ** 0.631 ** 0.630 ** 1

WTW 0.742 ** 0.632 ** 0.631 ** 0.631 ** 0.632 ** 0.728 ** 0.633 ** 0.632 ** 0.632 ** 1

Note: ** represents p < 0.01.

5.5. Path Analysis

χ2/df: The value of 1.317, significantly below the standard threshold of three, indicates
a good model fit. This is an important indicator for evaluating the overall goodness of fit of
the model, with values below three typically indicating a good fit between the model and
the data (see Figure 5).
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between variables).

GFI: With a value of 0.909, meeting the criterion of >0.9 for good fit, indicates a
well-fitted model with the observed data.

RMSEA: At 0.032, well below the threshold of 0.10, suggests a small model error and
excellent fit.

RMR: With a value of 0.050, close to the ideal threshold of <0.05, indicates small
residuals and a high degree of fit between the model and the data.

CFI, NFI, NNFI: These indices all exceed the threshold of 0.9 for good fit, with values
of 0.980, 0.922, and 0.978, respectively, indicating very good relative fit of the model.

TLI and IFI: Similar to NNFI, TLI has a value of 0.978, and IFI has a value of 0.980, both
surpassing the good fit threshold of 0.9, further confirming the excellent fit of the model.
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AGFI: Slightly increased to 0.893, and slightly below the ideal value of 0.9 but close
to it, this indicates a good fit between the model and the data even after considering
model complexity.

PGFI, PNFI, and PCFI: These indices consider the parsimony of the model, with values
of 0.769, 0.836, and 0.888, respectively, all exceeding the threshold of 0.5, indicating good fit
of the model while maintaining reasonable complexity.

SRMR: With a value of 0.041, below the threshold of 0.1, this indicates small residuals
and good fit.

RMSEA 90% CI (RMSEA 90% Confidence Interval): Ranging from 0.023 to 0.039, this
narrow confidence interval further confirms the stability and excellence of the RMSEA
results.

Based on these fit indices (see Table 9), it can be concluded that the model has an ex-
cellent fit. Almost all indices meet or exceed their respective criteria for good fit, indicating
that the model adequately reflects the structural relationships in the data. Although the
p-value from the χ2 test indicates a statistically significant difference between the model
and perfect fit, this is common in large-sample studies [51]. Considering that other fit
indices all demonstrate good model fit, it can be deemed that this model is appropriate for
practical application.

Table 9. Model fit index.

CI χ2 df p χ2/df GFI RMSEA RMR CFI NFI NNFI

CR - - >0.05 <3 >0.9 <0.10 <0.05 >0.9 >0.9 >0.9
Val 484.698 368 0.000 1.317 0.909 0.032 0.050 0.980 0.922 0.978
OI TLI AGFI IFI PGFI PNFI PCFI SRMR RMSEA 90% CI
CR >0.9 >0.9 >0.9 >0.5 >0.5 >0.5 <0.1 -
Val 0.978 0.893 0.980 0.769 0.836 0.888 0.041 0.023 ~ 0.039

Default Model: χ2 (406) = 6244.688, p = 1.000.

The summary table of regression coefficients (Table 10) provides a detailed overview
of the relationships between variables, including Standard Error (SE), CR, p-values, and
standardized regression coefficients. Analyzing these data allows us to understand how
variables interact within the model, as well as the statistical significance and strength of
these interactions [52].

Table 10. Model regression coefficient summary table.

X → Y SE CR p β

PA → CPB 0.066 13.76 0 1
CPB → WTW 0.078 14.315 0 0.84
PA → EI - - - 0.802
PA → CS 0.07 14.747 0 0.829
PA → SI 0.071 14.569 0 0.807
PA → PI 0.069 14.679 0 0.826

CPB → EX - - - 0.86
CPB → ST 0.076 13.749 0 0.857
CPB → WTW 0.081 13.892 0 0.83

Remarks: → Indicates regression influence relationship or measurement relationship. Note: The horizontal bar
‘-’ indicates that the item is a reference item.

Standardized regression coefficients indicate the change in the standard deviation
of the dependent variable Y when the independent variable X changes by one standard
deviation [53]. Higher values suggest a stronger impact. Standard Error (SE) reflects
the precision of the estimates, while CR is used to test hypotheses, with higher z-values
indicating statistically significant regression coefficients [54]. The p-value is used to assess
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the significance of the regression coefficients, typically with p < 0.05 indicating statistical
significance [55].

The impact of public art on citizens perceived benefits is manifested by a standardized
regression coefficient of 1, indicating a very strong positive effect, and it is highly signif-
icant statistically (p = 0). The effect of citizen perceived benefits on walking intention is
represented by a standardized regression coefficient of 0.84, indicating a strong positive
effect, and similarly it is highly significant statistically (p = 0).

In other aspects, the influence of public art on environmental improvement, cultural
shaping, service enhancement, and public interaction is highly significant, with standard-
ized regression coefficients of 0.802, 0.829, 0.807, and 0.826, respectively. Similarly, the
impact of citizens’ perceived benefits on functionality, experience, and social aspects is
also highly significant, with standardized regression coefficients of 0.86, 0.857, and 0.83,
respectively.

6. Discussion

The empirical findings indicate that these data reveal significant and intricate asso-
ciations among various social and environmental dimensions, such as public art, envi-
ronmental improvement, and citizen-perceived benefits. Particularly, the high correlation
between public art and environmental improvement, as well as citizen-perceived ben-
efits, underscores the crucial role of art in urban development and resident well-being.
Additionally, the association between citizens’ perceived benefits and functionality and
experience highlights the importance of these factors in enhancing the quality of urban life.
Life circle planning with a 15-min radius emphasizes the connection between production,
living space and behavior habits, effectively allocates public resources, improves service
efficiency, inspires a new low-carbon lifestyle in the post-epidemic era, and enhances the
climate adaptability of urban development and public life [56]. So far, the practice of the
“15-min” CLC in Shanghai has made good progress. However, in terms of building a
sustainable urban system in the future, the current practice in Shanghai is still in the early
stages. Building upon this foundation, to encourage individuals to actively choose urban
walking as a response to energy and emissions challenges and to achieve sustainable urban
development, this study offers important practical insights. Firstly, in the realm of public
art, attention should be directed towards enhancing perceived functionality to elevate over-
all citizen satisfaction. Secondly, considering the proximity of scores between pedestrian
willingness and public interaction, this may imply that public space design and activities
have a positive impact on community walking and interaction. Further exploration of
the correlation between these and the enhancement of pedestrian willingness through
improved public space design and services are warranted. Lastly, enhancing the score of
the cultural shaping dimension through measures such as boosting art exhibitions and
cultural activities, or increasing convenience facilities and services to elevate satisfaction in
the functionality dimension, should be considered.

Public art and citizen-perceived benefits play central roles in the model, exhibiting sig-
nificant positive effects on other variables and being closely associated with citizen-urban
empowerment and community engagement. The findings from our study underscore
the critical importance of integrating public art into urban environments to foster healthy
lifestyle choices, particularly in promoting activities like walking. Encouraging walking
frequency through the incorporation of public art not only contributes to individual well-
being but also holds broader implications for urban sustainability efforts. By reducing
reliance on cars, walking promotes a greener and healthier urban lifestyle, aligning with
objectives aimed at mitigating carbon emissions and enhancing environmental sustain-
ability. Furthermore, the integration of public art into urban spaces provides valuable
insights for urban planners and policymakers in designing effective intervention measures.
By strategically placing art installations in pedestrian-friendly areas, cities can not only
enhance the aesthetic appeal of public spaces but also encourage active modes of transporta-
tion, thereby contributing to the promotion of green and healthy lifestyles. These findings
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offer valuable perspectives on urban sustainable planning, emphasizing the importance
of incorporating artistic elements into urban design strategies. By leveraging public art as
a tool for community engagement and empowerment, cities can create more vibrant and
livable environments while simultaneously advancing efforts to reduce carbon emissions
and promote sustainable urban development.

In this study, we employed the SOR model to construct and validate a conceptual
framework for the influence of public art on urban walking choices, providing a novel
perspective on the study of pedestrian willingness. Using the CFA analysis method, we
empirically tested the impact of the dimensions of public art and citizen perception on
pedestrian willingness, thereby expanding the scope of research on public art. However,
regarding the future establishment of sustainable urban transportation networks and
15-min CLCs, the current practice in Shanghai is still in its infancy. There are several issues
concerning the installation of public art, such as the lack of systematic management proce-
dures, uneven distribution across regions, low citizen awareness, and weak participation.
Therefore, there is a need for strengthened policy incentives to systematically support
diverse development of public art, encouraging community residents to participate in the
selection, planning, and management processes of public art, thereby enhancing residents’
perception of the benefits of public art and increasing its attractiveness. This will help
further highlight the locality, public nature, and participatory characteristics of public
art, promoting urban sustainable development and the creation of more livable urban
environments.

7. Conclusions

This study investigates the influence of public art on urban walking choices through
a case analysis of the North Suzhou River Community Living Circle in Jing’an District,
Shanghai. A conceptual framework based on the SOR theory is constructed. Empirical
results demonstrate that, in the construction of the 15-min CLC, the installation of public
art positively influences people’s walking choices, with citizen perception acting as a
crucial mediator. Thus, enhancing urban residents’ experiences, functional satisfaction,
and perception of social value in the urban environment will promote the likelihood of
people choosing walking as a mode of transportation. This, in turn, will facilitate the
bottom-up formation of dense green transportation networks to address climate challenges
and promote urban sustainable development.

Future research will delve deeper into the relationship between public art and urban
walking choices, exploring various aspects. Firstly, the research will investigate the mecha-
nism through which public art influences urban walking choices, including factors such as
the design features of public art, its placement, artistic forms, and how these factors affect
urban residents’ willingness and behavior to walk. Secondly, attention will be given to un-
derstanding the differential impact of public art on walking choices in different community
environments, considering factors such as geographical conditions, population structure,
and cultural atmosphere to provide a basis for tailored strategies for public art installation.
Lastly, interdisciplinary collaboration will be emphasized to integrate expertise from fields
such as art, urban planning, sociology, etc., to advance the deep integration of public art
and urban sustainable development, contributing to the creation of green, healthy, and
livable urban environments. These research directions will provide theoretical guidance
and practical support for achieving sustainable urban development and constructing more
livable urban environments.
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