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Abstract

Against the backdrop of the post‑COVID‑19 pandemic era, economic recovery is the most
crucial task for countries worldwide. Through thematic design, underground public
spaces can create spaces with unique themes and cultural atmospheres, attracting more
citizens and tourists to visit and experience, promoting tourism and business develop‑
ment, and contributing to the recovery of the urban economy. In this paper, the IPA–Kano
model is used to evaluate urban underground public spaces to understand the public’s
preferences for further renovation and optimization, and underground theme blocks lo‑
cated in Shanghai, Chongqing, and Beijing are selected for comparison. Then, based on
an analysis of the relationship between design elements and users’ subjective perception
of underground theme blocks, three design elements, namely, basic, important, and at‑
tractive, are identified as having different impacts on underground theme blocks. Finally,
the optimization path of the underground theme blocks is determined by integrating the
actual performance of these three types of design elements. The study results point out
that thematic storefront billboards and thematization of public facilities are the design el‑
ements that should be prioritized for improvement. The key elements affecting visitor
satisfaction derived from this paper can be used as a guide for the design and renovation
of similar projects in the future, as well as data support and a theoretical basis for future
decision‑makers.

Keywords: thematization; urban underground public space; evaluation; optimization paths

1. Introduction
The role and function of underground space are becoming increasingly apparent amid

global high‑density urban development. For example, underground space can reduce
pressure on land development and improve overall urban space utilization. Functionally,
underground public space can provide citizens with more activities and entertainment
venues; for example, underground shopping malls, shopping centers, and other commer‑
cial facilities can offer residents a full range of shopping, leisure, and entertainment experi‑
ences [1]. In terms of transportation, underground public space can extend transportation
facilities, ease pressure on surface transportation, and improve urban traffic conditions [2].
In terms of spatial environment creation, it not only extends the city’s activity space and
improves the ecological environment but also enhances the city’s planning layout and
increases its aesthetics and practicality [3]. In terms of safety and refuge, underground
public space can serve as an emergency refuge during natural disasters, wars, and other
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emergencies, providing better protection and stability. Well‑designed underground pub‑
lic space can improve a city’s disaster prevention and mitigation capacity and enhance its
resilience [4]. The role of underground public space as a composite functional space in the
city is becoming increasingly evident and essential [5].

After global recognition of underground space’s influence, many countries, including
China, have built numerous undergroundpublic spaces, often relying on rail transit, which
has either become part of the urban pedestrian system or supplemented aboveground
businesses [6]. However, due to the impact of offline consumption after the COVID‑19
pandemic, including the impact of online consumption on offline consumption and the
various crises after the COVID‑19 pandemic, many built underground public spaces are
now poorly operated, underutilized, or closed down. The space’s attractiveness decreases
daily [7]. Accordingly, some cities have tried to increase the attractiveness of underground
public spaces by creating themed spaces to attract more people for consumption and en‑
tertainment, which differs from the traditional business model of supplementing them
with above‑ground businesses. Some studies confirm that thematizing underground pub‑
lic spaces not only enhances their attractiveness and attracts more people and attention,
but also promotes related industries such as tourism, culture, and commerce, thereby re‑
vitalizing underground public spaces [8]. Therefore, thematic shaping of underground
public space is an issue that urgently needs attention and research today.

As urban rail transit networks expand underground, planning and renewing under‑
ground public spaces have become increasingly intertwined with rail transit optimization
and TOD. In recent years, related research has expanded from route and operational op‑
timization to include transit network design, TOD land‑use allocation, dynamic passen‑
ger flow analysis, and multi‑objective optimization of underground spaces [9–13]. Re‑
latedmethods have also gradually evolved from traditional evaluation approaches to data‑
driven methods such as multi‑objective optimization, simulation, and machine learning.
Overall, existing research primarily focuses on rail transit operational efficiency, land use
in station areas, accessibility, and TOD’s overall performance, while paying insufficient at‑
tention tomicro‑level design quality and thematic experiences within underground public
spaces. For underground themed streets that integrate transportation, commercial, and
cultural functions, existing macro‑level transportation‑land‑use optimization frameworks
struggle to explain how specific design elements influence user perceptions and renewal
needs. Therefore, it is necessary to start from user perceptions to better identify the impor‑
tance of key design elements in underground themed streets and establish optimization
priorities, thereby bridging the gap betweenmacro‑level TOD optimization and the micro‑
level thematic design of underground spaces.

Existing research indicates that the thematic design of underground public spaces
has gradually become an important means of linking the functional organization of under‑
ground spaces, their distinctive character, and expressions of urban culture. For example,
some scholars explored an integrated aboveground‑and‑underground developmentmode
for spatial theming and urban cultural design through the case of the Ping‑Long Road un‑
derground space in Suzhou, creating the characteristics of an underground‑space neigh‑
borhood [8]. Some scholars propose a new solution for protecting the old city’s traditional
culture and neighborhood characteristics through thematic development of underground
space, using Dongguan Street in Yangzhou as a case study [14]. Nevertheless, existing
research continues to focus primarily on design strategies, cultural expressions, and prac‑
tical models for the thematic development of underground public spaces, while lacking
quantitative identification of the relative importance of different design elements in shap‑
ing the perception of thematic spaces and themechanisms throughwhich they function. In
particular, research on evaluating and renewing existing underground themed streets of‑
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ten relies on satisfaction surveys, post‑use evaluations, or single‑dimensional assessment
methods that typically focus on whether users are “satisfied or dissatisfied” but struggle
to distinguish between the actual performance of design elements and their potential im‑
portance. Consequently, existing evaluation methods remain inadequate in addressing
questions such as “Which design elements are key to shaping the thematic character of
underground spaces?” “Which elements should be prioritized for improvement?” and
“What differentiated optimization strategies should be adopted for different types of el‑
ements?” At the same time, underground themed streets are characterized by their en‑
closed nature, dependence on the built environment, and the interplay of multiple ele‑
ments. Users’ perception of a space’s thematic character is not determined solely by a
single design element’s performance but may be influenced by the combined effects of
perceived element importance, satisfaction levels, and their nonlinear interactions. Con‑
sequently, conducting spatial renovations based solely on satisfaction levels may make
it difficult to accurately identify latent needs that users have not explicitly expressed but
which actually have a significant impact. Then, the quality of the design elements of the
underground theme blocks is measured and evaluated using the IPA–Kano model, and
the optimization path of the design elements of the underground theme street is analyzed
based on the measurement results combined with the actual performance of the attributes.
Some scholars applied the IPA–Kano framework to evaluate design elements in under‑
ground building atria and identify improvement priorities across three cases in Chongqing.
Their study provides a relevant methodological reference for evaluating user perceptions
of underground spatial environments [15]. However, underground building atria and un‑
derground theme streets differ in their spatial functions and thematic design requirements.
Whereas the former study focused on atrium‑related design elements, the present study
examines thematic design attributes in underground commercial streets, including deco‑
rative expression, spatial nodes, and experience‑oriented activities and marketing. This
study further shifts the focus of research on underground public spaces from general as‑
sessments of spatial quality and user performance to decision‑making for renewing micro‑
level thematic design elements, aiming to establish an analytical chain comprising “percep‑
tual evaluation—identification of implicit needs—attribute classification—optimization of
priorities.” On the one hand, it provides an analytical approach for the design research
of underground themed commercial streets that identifies key areas for design interven‑
tion based on user perceptions; on the other hand, it offers a methodological reference for
bridging the gap between subjective perceptual evaluations and design renewal decisions
in the study of underground public spaces. The framework’s effectiveness still depends
on the project’s spatial typology, regional culture, functional structure, and user character‑
istics; therefore, further validation through additional case studies is needed to assess its
applicability across regions and typologies.

2. Literature Review
2.1. Research on the Optimization of Rail Transit Networks and TOD

Asurban rail transit networks expand, the synergistic relationship between rail transit
and land use has become a key focus in urban and transportation planning research. Tradi‑
tional rail transit planning primarily focuses on internal transportation‑system issues, such
as route layout, capacity, operations, and passenger flow, whereas Transit‑Oriented Devel‑
opment (TOD) further emphasizes the synergy between rail transit facilities and land use,
public services, population distribution, and urban spatial development. Consequently, re‑
cent research has gradually shifted from optimizing individual transportation networks to
integrating the optimization of transportation systems, land use, and spatial development,
with trends toward model integration, multi‑objective optimization, and data‑driven ap‑
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proaches. Zhang et al. (2025) and Bao et al. (2025) conducted network‑wide coordinated
optimization from the perspectives of train routes, schedules, vehicle rotations, and dy‑
namic passenger demand, respectively [16,17]. Chen et al. (2024) integrated commuter
rail network design with TOD [9], while He et al. (2025) further used NSGA‑II to achieve
multi‑objective land‑use optimization in rail transit station areas [10]. Sun et al. (2024)
andWang et al. (2024) further refined the quantitative identification of the transportation–
land use relationship through TOD evaluation systems and spatial data analysis, respec‑
tively [11,12]. Meanwhile, Amini Pishro et al. (2025) introduced partial differential equa‑
tions and machine learning to comprehensively analyze spatiotemporal passenger flow at
rail transit stations and TOD characteristics [13]. A recent study on the underground space
at Qingdao North Station further combined ABM, NSGA‑II, and TOPSIS to incorporate
user behavior, evacuation efficiency, and spatial functions into TOD underground‑space
optimization [18]. In summary, existing research has established a progressively deeper
research pathway, ranging from rail transit network optimization to land‑use allocation in
TOD station areas, to coordinating transportation and land use, and finally to comprehen‑
sive underground‑space optimization. However, the focus of this research remains primar‑
ily onmacro‑ ormeso‑level aspects such as transportation efficiency, accessibility, land use,
passenger flow management, and station area functions, with insufficient attention paid
to micro‑level design elements within underground themed streets, such as spatial inter‑
faces, thematic nodes, scene creation, and user perception. Accordingly, this study further
narrows its scope to the spatial experience level of underground themed streets. Draw‑
ing on existing concepts of transportation‑space synergy optimization, it uses bivariate
correlation analysis to identify the latent importance of design elements based on user im‑
portance perceptions and satisfaction data. By integrating the IPA–Kano model, the study
identifies design‑element demand attributes, evaluates performance, and establishes opti‑
mization priorities, thereby developing a design‑element optimization method tailored to
revitalizing underground themed streets.

2.2. Classification of Indicators

Thematic decorative elements enhance thematic expression and improve the visitor
experience in underground theme blocks, creating a unique thematic image that increases
attractiveness. They can also create a competitive advantage over other commercial places,
attract more tourists and investors, and enhance the commercial value of underground
theme blocks. Kusumowidagdo and Sachari (2015) studied tourists’ preference for themed
corridors in shopping centers in Indonesia in their study of Gandaria City, an Indonesian
Shopping Centre, through a mixed‑methods approach such as focus groups and surveys,
and the results showed that thematic decorative elements are more critical in shaping the
theme [19]. Yahya and Guntama (2023), in “Case Study on Thematic Decoration of The
Avatar Pandora: TheWay ofWater in Senayan City Mall,” studied the attractiveness of the
visual communication of the thematic decoration to the visitors of Senayan City Shopping
Center through the methods of data collection and data analysis, and the results of the
study showed that the theme decoration has sufficient attraction to the visitors [20].

Spatial node design elements for the underground theme blocks play an essential role
in guiding and dispersing pedestrian flow, clarifying the spatial layout, and creating a
rich sense of spatial hierarchy. Spatial node design elements can also integrate closely
with underground theme blocks to strengthen the thematic atmosphere. Spatial nodes
can become a key highlight of the underground theme blocks, attracting more attention,
encouraging longer stays, and enhancing the brand image. With thoughtful spatial node
design, underground theme blocks can offer visitors a more comfortable, convenient, and
engaging tour and shopping experience. Cui and Chen (2014) analyzed the importance of
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node space in underground space planning and design elements in Tianjin urban planning.
The study showed that nodes are strategically significant points in space that users can
enter and that serve as central focal points for people’s travel to and from [21]. Beyond
shaping spatial nodes thematically, some scholars argue that spatial nodes can play a vital
role in space navigation, especially in underground public spaces, where they can indicate
evacuation directions [22].

Situational design elements can enhance a space’s storytelling and visitors’ experi‑
ence. Yang and Liu (2020) explored the potential of spatial narrative to logically link above‑
ground and underground spaces through the Tianhuan shopping mall in Guangzhou’s
New Central Business District. The results show that spatial narrative facilitates percep‑
tual connections between above‑ and below‑ground spaces and enhances visitors’ experi‑
ence [23]. At the same time, they found that thematic expression in spatial narrative can
enhance spatial experience and help visitors understand the theme, thereby improving the
tourist experience [24].

In conclusion, this research takes the three dimensions of thematic decorative ele‑
ments, space node design elements, and situational design elements as the classification of
indicators in the evaluation system, and all the elements as the elements in the evaluation
system will be classified into these three categories.

2.3. Evaluation Elements

The thematic character of underground public spaces is not formed by a single spa‑
tial element but results from the combined effects of various factors, including spatial
form, thematic decoration, key‑node design, and immersive experiences. Because research
on systematic evaluation indicators for “themed underground streets” remains limited,
this study did not directly incorporate all general evaluation indicators for underground
public spaces. Instead, starting from the objective of creating thematic spaces, it first
synthesized existing research on public spaces, commercial districts, indoor commercial
spaces, and cultural spaces, and then screened evaluation factors based on the following
three principles: (1) Thematic relevance, meaning that the element directly contributes to
the formation of the space’s thematic image, cultural imagery, or thematic atmosphere;
(2) Perceptual evaluability, meaning that users can form a relatively clear evaluation of
the element through visual, auditory, behavioral, or spatial perceptions; (3) Design in‑
tervenability, meaning that the element can be adjusted through design, renovation, or
operations, thereby providing concrete targets for optimization in subsequent thematic
renovations. Therefore, the indicator system developed in this study focuses primarily on
“which spatial elements—that can be designed and perceived—influence the thematic ex‑
perience of underground themed streets,” rather than attempting to establish a comprehen‑
sive evaluation system covering all functional and performance aspects of underground
public spaces. Building on this foundation and incorporating relevant conclusions from
existing research on the visual identity of themed spaces, spatial nodes, and contextual ex‑
periences, this study categorizes the candidate elements into three dimensions—themed
decorative elements, spatial node design elements, and contextual design elements—based
on their hierarchical roles in the formation of thematic identity, resulting in a total of 18
evaluation factors. These three dimensions correspond to the physical carriers, spatial or‑
ganizational nodes, and situational experience levels of the underground themed street’s
thematic character, forming a thematic evaluation framework comprising “spatial inter‑
faces and decoration—spatial nodes—dynamic situational experiences.”

Thematic decorative elements primarily establish the visual identity of the
underground‑themed street, convey cultural symbols, and shape the spatial atmosphere;
users can perceive these thematic components most directly. Yang and Ma (2015) con‑
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firmed that floor decorative elements are not only associated with the overall elements of
other spaces but also play an essential role in creating a thematic sequence for the whole
space [25]. Wang et al. (2012) analyzed commercial streets and found that the interface
plays a crucial role in the overall spatial imagery. At the same time, non‑commercial
interfaces decisively shape the aesthetics and thematic imagery of spatial interfaces [26].
Kusumowidagdo et al. (2016) analyzed the atriums of Gandaria City Mall and Ciputra
World in Indonesia through the sequential exploratory method. They found that ceiling
decorations are the most attractive decorative element in the atriums. These decorative el‑
ements attract visitors and create a thematic division that differentiates the two shopping
centers [27]. Wu et al. (2014) analyzed the impact of outdoor billboards on Hong Kong’s
traditional commercial streets, including Nathan Road and Sai Yeung Choi Street South in
Mong Kok. They found that billboards are a primary means of disseminating information,
creating distinctive landscapes, and guiding local and foreign tourists [28]. At the same
time, thematic storefront billboards are essential to creating unique thematic style features.
Huang and Shu (2021) use six public libraries in Taiwan as a case study and conduct a
network survey, finding that matching colors can create a spatial atmosphere in thematic
spaces [29]. Zhang and Tian (2023) start from the perspective of Wuhan’s lake culture and
use the methods of literature research, case analysis, and design practice to find that a
good IP image can resonate with the public and target groups, and the design of the IP im‑
age needs to match the expressed theme closely [30]. Fan and Li (2012) found that spatial
context conveys spatial emotions through various morphological elements. Indoor spatial
morphology can influence people’s experience of thematic space [31]. To summarize, un‑
der the thematic decorative elements dimension, this research selects seven elements, dec‑
orative floor covering, non‑commercial interface decoration, ceiling decoration, thematic
storefront billboard, thematic and colormatching degree, logo IP image design, and indoor
spatial morphology, as the constituent elements of the evaluation system. These seven ele‑
ments correspond to different visual media—namely, the ground plane, vertical surfaces,
ceiling surfaces, commercial information displays, the color system, thematic symbols, and
spatial forms—and provide relatively comprehensive coverage of the primary physical ex‑
pression surfaces for thematic information within the underground themed street. At the
same time, they offer significant scope for design intervention, making them suitable as
foundational indicators for thematic evaluation and subsequent optimization.

Spatial nodes are key elements in themed underground streets, connecting different
spaces, organizing crowd activities, and enhancing spatial recognition. Their thematic de‑
sign not only createsmemorable spatial landmarks but also transforms the thematic culture
from static decoration into a spatial experience. Zhao (2019) found through his analysis of
Xiaobailou Langxiang Underground Street in Tianjin that entrances and exits, as the only
visible elements of the underground space, play an irreplaceable role in the transition of the
themed space. At the same time, Zhao also found that the sunken plaza, as a design way
to connect other spaces, is closely integrated with thematic activities and helps ease crowd
gathering and evacuation [32]. Zhang and Xu (2023) found, through their research on
the design of children’s amusement facilities in indoor commercial spaces, that thematiz‑
ing amusement facilities makes themmore interesting and innovative, making the themed
spacemore attractive and thus bringingmore significant economic benefits [33]. By explor‑
ing how to integrate urban culture and experiential design into public facility products, Cai
(2010) found that thematizing public facilities is a requirement for developing urban cul‑
ture construction [34]. Wang et al. (2022) found that theme‑based checkpoints have solid
characteristics and are crucial elements for enhancing spatial attractiveness, based on re‑
search on the spatial perception of internet‑famous spots in Chongqing City usingweb text
analysis [35]. In summary, this research selects five elements as components of the evalua‑
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tion systemunder the dimension of spatial node design elements: entrance and exit design,
sunken plaza, thematization of amusement facilities, thematization of public facilities, and
theme‑based checkpoints. Unlike a simple evaluation of spatial circulation efficiency, each
of these five elements has distinct spatial node characteristics and can simultaneously carry
thematic symbols, activities, or experiences. Entrances and exits, as well as sunken plazas,
primarily facilitate the transition and organization of thematic spaces; amusement facilities
and public amenities enhance the integration of thematic content into usage scenarios; and
themed photo spots reinforce spatial recognition and a sense of place. Therefore, these five
indicators reflect the impact of node design on thematic coherence across different levels:
“spatial transition—spatial organization—functional experience—place recognition.”

Unlike static spatial decoration and node design, situational design elements primar‑
ily utilize temporal changes, active participation, sensory stimulation, and online–offline
interactions to transform the theme from a “spatial presentation” into a “situational ex‑
perience.” Xu and Guo (2023) found that the number of thematic business formats sig‑
nificantly affects a space’s thematic atmosphere, based on their study of business formats
in the historical and cultural blocks of Taiping District in Changsha [36]. Edensor and
Hughes (2021) examined how the interplay of light and shadow influences everyday sen‑
sory experiences and emotional responses, suggesting that variations in illumination can
shape distinctive spatial atmospheres and visual perceptions, thereby enhancing visitors’
sensory engagement and emotional connection with a place [37]. Yu et al. (2020) analyzed
four theme reading spaces at Beijing Normal University and found that themed activities
could enhance these spaces’ interactivity [38]. Shuai and Shen (2006) confirmed thatmatch‑
ing clothing with related themes can create mental associations [39]. Zhu (2010) found,
through an investigation of the relationship between background music and consumer
psychology and behavior, that music matched to thematic spaces can create a thematic
atmosphere that fits them and increase visitors’ satisfaction [40]. Kuang and Xie (2021)
found that combining online and offline theme marketing can create a complementary ef‑
fect and jointly enhance brand influence and market competitiveness in their study of the
development path of online–offline integration for cultural tourism enterprises based on
virtual tourism experience [41]. In summary, under the dimension of situational design
elements, this study will select the six elements of the number of thematic business for‑
mats, changes in light and shadow, thematic activities, thematic clothingmatching for staff,
matching ofmusic and theme, and online and offline thematicmarketing as the constituent
elements of the evaluation system. The six elements—business format and content, visual
experience, activity participation, staff presentation, auditory experience, and communi‑
cation and interaction—collectively create a dynamic contextual experience, overcoming
the limitations of evaluating thematic coherence based solely on physical space and static
decor. Consequently, these three indicator categories cover the three primary dimensions
of thematic development in underground themed streets: the physical environment, spa‑
tial nodes, and contextual experience.

3. Research Method
3.1. IPA–Kano Model

By combining IPA and the Kano model, the IPA–Kano framework integrates
importance–performance assessment with attribute classification based on its relationship
to user satisfaction [42]. Researchers have increasingly applied the IPA–Kano framework
in fields such as urban management, service evaluation, urban planning, and architectural
design [43,44]. It combines IPA‑based prioritisation of design attributes with Kano‑based
classification of user requirements, with explicit importance plotted along the horizontal
axis and implicit importance along the vertical axis. Elements in the first quadrant have
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the highest levels of both explicit and implicit importance. The second quadrant consists of
attractive elements with low explicit importance and high implicit importance. The third
quadrant contains unimportant elements with the lowest explicit and implicit importance.
The fourth quadrant consists of basic elements with high explicit importance and low im‑
plicit importance (Figure 1). Themodel predicts user satisfaction and provides causal path
analysis, offering guidance for evaluating design elements and proposing optimization
paths [15].

Figure 1. IPA–Kano model.

For user satisfaction analysis, the commonly usedmethods are AHP (Analytic Hierar‑
chy Process) and SD (Method of Semantic Differential). AHP is a decision‑making tool that
breaks down a complex problem into interrelated factors through hierarchical decompo‑
sition and determines each factor’s relative importance through pairwise comparisons. It
determines each factor’s relative importance by comparing them pairwise. This approach
suits scenarios that require trade‑offs and choices among many factors, such as project se‑
lection and resource allocation [45]. SD focuses on describing and analyzing the concepts
and constructs of the object of study through semantic differences. It suits research on
experiences and perceptions in areas such as products, spaces, and services, and helps ex‑
plain people’s psychological responses and perceptions of different objects [46]. Although
these two methods are more commonly used in evaluation, they lack quantitative analysis
of optimization elements and provide only a comprehensive assessment of the evaluation
object. At the same time, they also lack quantitative analysis of specific elements. The
IPA–Kano model offers a better way to address this problem. First, the IPA–Kano model
is more comprehensive and in‑depth, so it can more accurately identify the analyzed ob‑
ject’s shortcomings and propose targeted improvement measures. Second, the IPA–Kano
model is more intuitive and easier to understand; it is usually presented in charts and
graphs that visually show the relationship between service importance and satisfaction.
This makes the results easier to interpret and helps managers and decision‑makers quickly
grasp the current service status and develop improvement strategies. At the same time, the
IPA–Kanomodel is more operational and practical, providing an analysis method, specific
operational steps, and case examples. Its practical application can guide enterprises and
service providers in effectively improving service quality and customer satisfaction [47].
Therefore, this research uses the IPA–Kano model.
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In this study, “optimization” refers to prioritizing and selectively improving de‑
sign elements based on user perceptions within the existing spatial constraints of an
underground‑themed street, rather than deriving a globally optimal solution through ob‑
jective functions, constraints, and mathematical algorithms. Specifically, IPA identifies
performance gaps by comparing the perceived importance of design elements with actual
satisfaction levels, while the Kano model further reveals the demand attributes of differ‑
ent elements and their differentiated impacts on user satisfaction. Together, these two
approaches form a design decision‑making chain comprising “importance identification—
performance diagnosis—demand classification—priority determination—strategy match‑
ing.” Therefore, this paper defines IPA–Kano as a user‑perception‑based design optimiza‑
tion decision framework that identifieswhich design elements to prioritizewith limited up‑
date resources and which improvement strategies to adopt, complementing formal math‑
ematical optimization approaches centered on solution‑seeking.

3.2. Experimental Process

The experimental process consists of the following three steps.

(1) The mean values of importance and satisfaction of the design elements in these three
cases of underground theme blockswere calculated through the questionnaire survey
and collating the questionnaire results. The importance and satisfaction bivariate
values were correlated using SPSSAU data statistical analysis platform to extract the
implicit importance of the design elements of the underground theme blocks [48],
which was calculated using the following formula.

rxy =
∑ xiyi − nxy
(n − 1)sxsy

=
n∑ xiyi − ∑ xi∑ yi√

n∑ x2
i − (∑ xi)

2
√

n∑ y2
i − (∑ yi)

2
(1)

The coefficients take values between −1.0 and 1.0, with variables close to 0 being no
correlation and close to 1 or−1.0 being a strong correlation. We constructed the IPA–Kano
matrix to examine the relationship between explicitand implicit importance. We plotted
explicit importance scores on the horizontal axis, while implicit importance, calculated
through bivariate correlation analysis between importance and satisfaction ratings, was
shown on the vertical axis. Themean scores of the 18 design attributes for both dimensions
served as reference coordinates to divide the matrix into four quadrants, determining each
attribute’s relative position.

(2) Based on the results of the quadrant attribution of the design elements of the un‑
derground theme blocks, combined with the ranking of the satisfaction level of each
specific element, the analysis and extraction of the design element priority (Table 1)
were carried out, and the key optimization elements were filtered out.

(3) Correlation analysiswas carried out based on the key optimization elements analyzed
and overall tour satisfaction.

Table 1.Optimization priority definitions.

Optimization Priority Quadrant Satisfaction Ranking

1 Basic Elements 13~18
2 Important Elements 13~18
3 Attractive Elements 13~18
4 Basic Elements 7~12
5 Important Elements 7~12
6 Attractive Elements 7~12
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3.3. Measurement of Implicit Importance and Its Relationship with the Kano Model

In this study, explicit importance refers to the importance respondents directly assign
to individual thematic design elements, whereas implicit importance characterizes the rel‑
ative statistical association between importance perceptions and satisfaction evaluations.
Unlike explicit importance, which respondents rate directly, the implicit‑importance in‑
dicator is derived from the observed relationship between two sets of user evaluations.
The correlation coefficient is used as a relative indicator of this association. A stronger
positive correlation indicates a closer correspondence between respondents’ importance
ratings and their satisfaction ratings for the corresponding design element. This measure
therefore provides supplementary basis for comparing the relationship between perceived
importance and experienced satisfaction across design elements. However, it should not
be interpreted as an objective measure of a design element’s contribution to overall sat‑
isfaction, nor does it establish a causal relationship between importance and satisfaction.
Its interpretation is also conditional on the specific variables correlated, the survey design,
and the characteristics of the respondents.

The correlation‑based indicator and the Kano model serve complementary, not in‑
terchangeable, purposes. Correlation analysis characterizes the strength and direction of
the association between the specified evaluation variables, whereas the Kano model clas‑
sifies design requirements according to their distinct relationships with user satisfaction,
such as basic, performance, and attractive attributes. As a result, these approaches pro‑
vide different types of information: the former describes statistical association, while the
latter distinguishes requirement characteristics. When interpreted alongside explicit im‑
portance and satisfaction performance in the IPA framework, they provide a broader basis
for identifying and differentiating design‑improvement priorities. Importantly, the corre‑
lation coefficient does not determine a Kano category, and integrating these methods does
not establish causal effects of design interventions on satisfaction.

3.4. Indicator System

As a special form of urban underground public space, underground theme blocks add
vitality and character to urban underground space through unique theme design and dec‑
oration. Underground theme blocks fully utilize urban underground space resources and
inject new vitality into urban commercial development. Through unique themes and cre‑
ative designs, they attractmany tourists for shopping and leisure and become an important
part of urban commerce. Rational planning and design can fully leverage the characteris‑
tics and advantages of underground theme blocks to promote diversified and sustainable
development of urban underground space [49]. The core feature of underground theme
blocks lies in their distinctive theme design. Through unique decorations, lighting, art‑
work, and store design, underground theme blocks can create a distinctive environment
for visiting and shopping. The thematic creation of spatial nodes brings visitors a new vi‑
sual and sensory experience. Second, underground theme streets usually bring together
various types of stores, including clothing, restaurants, and entertainment, forming a di‑
versified commercial ecosystem [50]. At the same time, underground theme streets also
serve as a platform for showcasing urban culture and art.

The 18 evaluation indicators were organized into three dimensions: theme‑oriented
decorative elements, spatial node design elements, and situational design elements. This
classification was intended to capture three complementary aspects of thematic design in
underground commercial streets: the visual expression of thematic identity, the design
of key spatial nodes, and the creation of thematic experiences through activities, sensory
cues, services, and marketing. The indicators represent identifiable design features that
users can evaluate based on their experience of the study sites. The three dimensions there‑
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fore provide an analytical framework for organizing design‑related attributes, rather than
assuming all 18 indicators measure a single latent construct interchangeably. To improve
conceptual clarity, define each indicator by its specific evaluation target and distinguish
it from potentially overlapping attributes. For example, “thematic consistency of public
facilities” refers to howwell the appearance and visual expression of public facilities align
with the overall thematic environment. It does not refer to the number of facilities or their
general functional performance. Similarly, interpret indicators on signage, lighting, and
commercial activities according to their specified thematic‑design attributes rather than
as broad measures of overall environmental quality. These operational definitions aim to
reduce ambiguity in interpreting individual indicators.

Therefore, in this research, we construct an indicator system for the thematic elements
of underground public space based on the literature review in the previous section. The
dimension layer is divided into three: B1, B2, and B3, for a total of 18 elements (Table 2).

Table 2.Design elements of underground theme blocks.

B1 Thematic decorative elements C1 Decorative floor covering
C2 Non‑commercial interface decoration
C3 Ceiling decoration
C4 Thematic storefront billboard
C5 Thematic and color matching degree
C6 Logo IP image design
C7 Indoor spatial morphology

B2 Spatial node design elements C8 Entrance and exit design
C9 Sunken Plaza
C10 Thematization of amusement facility
C11 Thematization of public facility
C12 Theme‑based checkpoints

B3 Situational design elements C13 Number of thematic business formats
C14 Changes in light and shadow
C15 Thematic activities
C16 Thematic clothing matching for staff
C17 Matching of music and theme
C18 Online and offline thematic marketing

3.5. Questionnaire Design and Sampling Procedure

The study data came from distributing and collecting importance and satisfaction
questionnaires, each containing 39 questions. Importance scores were based on users’ pref‑
erences for the design elements of the underground theme blocks, and the questionnaire
used a nine‑point scale. For instance, in C1, the questionnaire asks, “Do you think that
the decorative floor covering is important for the thematic shaping of the underground
blocks?” Here, “1” means extremely unimportant, “2” very unimportant, “3” unimpor‑
tant, “4” slightly unimportant, “5” average, “6” slightly important, “7” important, “8” very
important, and “9” extremely important. The weighted average score of each variable was
adopted as the importance score, whichmeasures the explicit importance of each design el‑
ement of the underground theme blocks. The questionnaire uses a nine‑point scale based
on users’ satisfaction with the actual performance of the attributes of the underground
theme block design elements. For example, in Shanghai underground theme block C1, the
questionnaire asks, “Are you satisfiedwith the thematic shaping of the decorative floor cov‑
ering of Lane 1192 Old Shanghai Style Blocks?” Here, “1” means extremely dissatisfied,
“2” very dissatisfied, “3” dissatisfied, “4” slightly dissatisfied, “5” average, “6” slightly
satisfied, “7” satisfied, “8” very satisfied, and “9” extremely satisfied. The weighted av‑
erage score for each variable served as the attribute performance score, reflecting tourists’

https://doi.org/10.3390/buildings16214199

https://doi.org/10.3390/buildings16214199


Buildings 2026, 16, 4199 12 of 29

satisfaction with the design elements of the underground theme blocks. The satisfaction
questionnaire also included a question about tourists’ overall satisfaction with the tour of
the underground theme blocks. For example, in the Shanghai underground theme blocks,
the questionnaire asks, “How satisfied are you with the whole tour of the Lane 1192 Old
Shanghai Style Blocks?” The Importance and Satisfaction Questionnaire covered 18 design
elements and overall tour satisfaction, and recorded participants’ gender andwhether they
were local residents or tourists.

We recruited participants through online channels. This survey employed non‑
probability convenience sampling. To ensure the evaluation was relevant to the research
subjects, we required respondents to have personally visited and experienced the corre‑
sponding themed districts whenever possible. Additionally, for respondents who had not
visited these areas, we included photos and videos of the themed neighborhoods in our on‑
line survey to provide visual references for evaluating specific thematic design elements.
This approach aimed to facilitate assessment of observable features, including Thematic
storefront billboards and the thematization of public facilities, even among respondents
without direct experience of the sites. However, visual materials cannot fully convey spa‑
tial, functional, and experiential characteristics encountered during an actual visit. Fur‑
thermore, because we did not record respondents’ visitation status in a format that allows
reliable identification for each case, we could not analyze visitors’ and non‑visitors’ evalu‑
ations separately. The resulting assessments should therefore be understood as perceived
evaluations of the presented design attributes, rather than evaluations grounded exclu‑
sively in direct on‑site experience. We retained responses that met the predefined validity
criteria for analysis and excluded incomplete questionnaires that did not meet the criteria.

In each city—Shanghai, Chongqing, and Beijing—we selected an underground theme
block to conduct an online questionnaire survey using the “Sojump” platform. We col‑
lected 610 questionnaires; after excluding invalid responses, we obtained 601 valid ques‑
tionnaires: 200 from Lane 1192 Old Shanghai Style Blocks, 200 from Chongqing Fangyuan
Live Blocks, and 201 fromWangfujing Hepingguoju Old Beijing Style Blocks. We analyzed
the questionnaire’s reliability and validity in SPSSAU for 18 items; Cronbach’s alpha and
KMO values exceeded 0.9, indicating good reliability and validity (Table 3). A high Cron‑
bach’s alpha indicates high internal consistency, while a high KMOvalue suggests a strong
common‑factor basis among the variables. However, an excessively high α value may also
indicate redundancy among items; therefore, this study considers item content in its assess‑
ment, rather than treating a single indicator as sufficient evidence of the scale’s quality. We
assessed the statistical prerequisites for subsequent factor‑based analyses using KMO and
Bartlett’s test.

Table 3.Reliability and validity analysis of the questionnaire.

Cronbach Alpha Value Kaiser–Meyer–Olkin
Satisfaction Importance Satisfaction Importance

Lane 1192 Old
Shanghai Style Blocks 0.935 0.945 0.949 0.958

Chongqing Fangyuan
Live Blocks 0.902 0.912 0.921 0.940

Wangfujing
Hepingguoju Old
Beijing Style Blocks

0.905 0.918 0.933 0.937

We obtained approximately 200 valid responses for each case, providing a broadly
comparable sample size to examine users’ reported importance and satisfaction ratings and
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identify relative design priorities within each site. This sample allocation also facilitates
descriptive comparisons among the three cases.

3.6. Research Cases

This study selected three underground theme streets located in Shanghai, Chongqing,
and Beijing as comparative case studies. The selection was purposive, not intended to
provide a statistically representative sample of all underground public spaces. The three
sites were selected according to three principal criteria: (1) spatial and functional rele‑
vance: each site constitutes an underground, pedestrian‑oriented commercial environment
in which commercial activities and pedestrian circulation coexist; (2) thematic distinctive‑
ness: each site exhibits identifiable thematic design features that can be evaluated in terms
of decorative elements, spatial nodes, and situational design; and (3) public accessibility
and user experience: each site is accessible to the general public during its normal operat‑
ing hours, allowing users to evaluate its design characteristics through direct experience.
Including cases in three major Chinese cities provides an opportunity to examine whether
perceived importance, satisfaction levels, and optimization priorities for thematic design
elements are consistent across urban contexts. The comparative design aims to identify re‑
curring patterns and case‑specific differences rather than assume the three sites represent
all underground commercial environments. Differences in local context, commercial com‑
position, spatial configuration, and thematic expression may influence users’ evaluations
and therefore need to be considered when interpreting the results.

In this study, we define an underground theme street as a publicly accessible, un‑
derground, pedestrian‑oriented commercial environment organized in a street‑like spatial
configuration and characterized by an identifiable thematic design. Although such spaces
may be privately owned and commercially operated, the general public can access their
pedestrian circulation and activity areas during normal operating periods. Therefore, we
regard them as privately operated but publicly accessible commercial public spaces. This
definition distinguishes the study objects from underground transport hubs, restricted‑
access facilities, and underground infrastructure spaces.

This study selected three underground theme blocks, namely Lane 1192Old Shanghai
Style Blocks, Chongqing Fangyuan Live Blocks, andWangfujing Hepingguoju Old Beijing
Style Blocks, as evaluation cases. Lane 1192 Old Shanghai Style Blocks is themed around
traditional Shanghai architecture, such as Shikumen, alleyways, andWestern‑style houses,
vividly recreating Shanghai in the 1930s. Chongqing Fangyuan Live Blocks features a
cyberpunk, national‑style theme, offering visitors a vibrant, creative space for shopping,
leisure, and entertainment. Wangfujing Hepingguoju Old Beijing Style Blocks is themed
on old Beijing courtyard houses, old‑time stores, and hutongs, closely restoring the style,
living conditions, and cultural essence of old Beijing in the 70s and 80s. These three cases
are all located in the main urban areas of their cities, all within the business districts. The
themes are distinctive, with a certain degree of local popularity and high foot traffic.

4. Data Analysis
4.1. Basic Data Description

Through the distribution and collection of importance and satisfaction questionnaires,
the base data, i.e., the average values of importance and satisfaction, were obtained
(Table 4). In the case of Lane 1192 Old Shanghai Style Blocks, the design elements that
ranked high in importance were decorative floor covering, thematic storefront billboard,
sunken plaza, changes in light and shadow, and online and offline thematic marketing,
while the design elements that ranked low were entrance and exit design, theme‑based
checkpoints, number of thematic business formats, and thematic clothing matching for
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staff. For Chongqing Fangyuan Live Blocks, the design elements that ranked high in im‑
portance were decorative floor covering, thematic storefront billboards, thematic cloth‑
ing matching for staff, and matching music and theme. In contrast, the design elements
that ranked low were indoor spatial morphology, theme‑based checkpoints, number of
thematic business formats, and changes in light and shadow. For Wangfujing Heping‑
guoju Old Beijing Style Blocks, the design elements that ranked higher in importance were
decorative floor covering, ceiling decoration, entrance and exit design, and the number
of thematic business formats. In contrast, the design elements that ranked lower were
non‑commercial interface decoration, indoor spatial morphology, matching of music and
theme, and online and offline thematic marketing. A comparison between the groups
shows that, in terms of importance, decorative floor covering scores higher in all three un‑
derground theme block cases. Regarding satisfaction, the higher‑ and lower‑performing
design elements differ and vary widely.

In terms of satisfaction, the higher‑ranked design elements of Lane 1192Old Shanghai
Style Blocks are decorative floor covering, non‑commercial interface decoration, thematic
and color matching degree, and theme‑based checkpoints, while the lower‑ranked design
elements are indoor spatial morphology, sunken plaza, thematic activities, matching of
music and theme, and online and offline thematic marketing. For Chongqing Fangyuan
Live Blocks, the higher‑ranked design elements in terms of satisfaction are decorative floor
covering, ceiling decoration, thematic activities, andmatching of music and theme. In con‑
trast, the lower‑ranked design elements are non‑commercial interface decoration, thema‑
tization of amusement facilities, thematization of public facilities, and theme‑based check‑
points. For Wangfujing Hepingguoju Old Beijing Style Blocks, the design elements that
ranked higher in satisfaction were entrance and exit design, thematic and color matching
degree, number of thematic business formats, and changes in light and shadow. In con‑
trast, those that ranked lower were non‑commercial interface decoration, indoor spatial
morphology, thematization of public facilities, and matching of music and theme.

Table 4. Importance and satisfaction averages of design elements of the three underground theme
block cases.

Design Elements Lane 1192 Old Shanghai
Style Blocks

Chongqing Fangyuan Live
Blocks

Wangfujing Hepingguoju
Old Beijing Style Blocks

Average
Value of

Importance

Average
Value of

Satisfaction

Average
Value of

Importance

Average
Value of

Satisfaction

Average
Value of

Importance

Average
Value of

Satisfaction

B1 Thematic
decorative elements

C1 Decorative floor
covering

6.23 6.20 6.69 6.28 6.48 6.02

C2 Non‑commercial
interface decoration

5.98 6.07 6.44 6.12 6.09 5.97

C3 Ceiling
decoration

6.13 6.01 6.32 6.34 6.29 6.00

C4 Thematic
storefront billboard

6.23 5.96 6.47 6.18 6.28 6.09

C5 Thematic and
color matching

degree

6.11 6.10 6.39 6.15 6.17 6.16

C6 Logo IP image
design

6.19 6.02 6.33 6.22 6.26 6.05

C7 Indoor spatial
morphology

6.13 5.88 6.29 6.13 6.12 5.91
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Table 4.Cont.

Design Elements Lane 1192 Old Shanghai
Style Blocks

Chongqing Fangyuan Live
Blocks

Wangfujing Hepingguoju
Old Beijing Style Blocks

Average
Value of

Importance

Average
Value of

Satisfaction

Average
Value of

Importance

Average
Value of

Satisfaction

Average
Value of

Importance

Average
Value of

Satisfaction

B2 Spatial node
design elements

C8 Entrance and exit
design

5.92 5.99 6.43 6.22 6.40 6.18

C9 Sunken Plaza 6.29 5.78 6.33 6.17 6.13 6.02

C10 thematization of
amusement facility

6.08 6.03 6.37 5.94 6.22 5.99

C11 Thematization
of public facility

6.18 5.99 6.33 6.11 6.23 5.92

C12 Theme‑based
checkpoints

5.78 6.20 6.24 6.11 6.18 6.04

B3 Situational design
elements

C13 Number of
thematic business

formats

5.81 6.00 6.27 6.17 6.32 6.11

C14 Changes in light
and shadow

6.29 5.98 6.25 6.15 6.28 6.13

C15 Thematic
activities

6.22 5.95 6.38 6.37 6.21 6.01

C16 Thematic
clothing matching

for staff

5.78 5.97 6.46 6.14 6.13 6.10

C17 Matching of
music and theme

6.05 5.74 6.48 6.37 6.07 5.97

C18 Online and
offline thematic

marketing

6.37 5.95 6.35 6.17 5.98 6.02

Overall tour satisfaction 5.87 6.25 5.90

4.2. Extraction of Implicit Importance of Design Elements

Explicit importance refers to users’ direct evaluation of a design element’s importance,
while implicit importance refers to the importance status reflected in users’ evaluations of
other aspects. Explicit and implicit elements are interrelated concepts that must be com‑
pared and combined to evaluate design elements. This study defines “implicit importance”
as the relative degree of association between the perceived importance of a design element
and user satisfaction, and uses the correlation coefficient between the two as a metric for
measuring latent priority needs—that is, the stronger the correlation, the closer the cor‑
respondence between the perceived importance of that element and the actual user expe‑
rience [51]. This metric reflects relative importance in terms of association, rather than
causal relationships or objective weightings, and is primarily used to compare different
design elements and identify optimization priorities. Because this study uses a 9‑point
Likert scale, individual items are ordinal variables but can be approximated as continuous
under conditions of comprehensive multi‑item measurement and relatively fine‑grained
categorization. Therefore, the Pearson correlation coefficient measures the linear relation‑
ship between importance and satisfaction, and its applicability is tested based on data dis‑
tribution and correlation characteristics [52]. When the data significantly deviate from the
assumption of a linear relationship or continuity, Spearman’s rank correlation is used to
test robustness. The study extracted the implicit importance by correlating the two vari‑
ables, importance and satisfaction, using SPSSAU online statistical analysis platform (Ver‑
sion: 25.0). After the calculations, Table 5 shows all correlation coefficients; the p‑value
is less than 0.05, indicating that the correlations are statistically significant. This study
distinguishes between statistical significance and association strength, using the Pearson
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correlation coefficient (r) as the effect size and the p‑value to determine statistical signifi‑
cance [53,54]. A larger absolute value of the correlation coefficient indicates a stronger asso‑
ciation between the perceived importance of design elements and satisfaction, and thus a
higher reference value for optimization prioritization; conversely, a smaller but statistically
significant correlation coefficient merely indicates the existence of a statistical association
and does not imply high practical optimization value. Therefore, this study does not rely
solely on (p < 0.05) as the sole criterion for determining optimization importance. Instead,
it comprehensively considers statistical significance, the correlation effect size, and IPA–
Kano need attributes to establish the relative optimization priorities of design elements.

Calculations were based on explicit and implicit importance data, followed by quad‑
rant plotting to produce quadrant attribution results for all elements (Figure 2). Similari‑
ties and differences coexist in the quality measurements of the design elements of the three
underground theme block cases (Table 6). The design elements located in the same quad‑
rant across cases were decorative floor covering and theme‑based checkpoints. In all three
cases, decorative floor covering was in the important quadrant, and theme‑based check‑
points were in the attractive elements quadrant.

Most design elements in the three underground theme block cases fall into different
quadrants. Ceiling decoration is a basic element in Quadrant 4 for Old Shanghai Style
Blocks and Wangfujing Old Beijing Style Blocks, but it is unimportant in Quadrant 3 for
Chongqing Fangyuan Live. The thematic storefront billboard element falls in Quadrant
4 for Old Shanghai Style Blocks and Chongqing Fangyuan Live, and in Quadrant 1 for
Wangfujing Old Beijing Style Blocks. The element of thematic activities is in Quadrant 4
for Old Shanghai Style Blocks, Quadrant 1 for Chongqing Fangyuan Live, and Quadrant 3
forWangfujingOld Beijing Style Blocks. The element of online and offline thematicmarket‑
ing is in Quadrant 4 for Old Shanghai Style Blocks, Quadrant 3 for Chongqing Fangyuan
Live, and Quadrant 2 for Wangfujing Old Beijing Style Blocks. The element of thematic
and color matching degree is in Quadrant 1 for Old Shanghai Style Blocks and Chongqing
Fangyuan Live, and in Quadrant 2 for Wangfujing Old Beijing Style Blocks. The logo IP
image design element is in Quadrant 1 for Old Shanghai Style Blocks andWangfujing Old
Beijing Style Blocks, and in Quadrant 3 for Chongqing Fangyuan Live. The sunken plaza
element is located in Quadrant 1 for Old Shanghai Style Blocks, Quadrant 3 for Chongqing
Fangyuan Live, and Quadrant 2 for Wangfujing Old Beijing Style Blocks. The element of
thematization of public facilities is located in Quadrant 1 for Old Shanghai Style Blocks,
Quadrant 2 for Chongqing Fangyuan Live, and Quadrant 4 for Wangfujing Old Beijing
Style Blocks. The element of changes in light and shadow is located in Quadrant 1 for
Old Shanghai Style Blocks, Quadrant 3 for Chongqing Fangyuan Live, and Quadrant 4 for
Wangfujing Old Beijing Style Blocks. The non‑commercial interface decoration element
is located in Quadrant 3 for Old Shanghai Style Blocks and Wangfujing Old Beijing Style
Blocks, and in Quadrant 1 for Chongqing Fangyuan Live. The entrance and exit design
element is located in Quadrant 3 for Old Shanghai Style Blocks, Quadrant 1 for Chongqing
Fangyuan Live, and Quadrant 4 for Wangfujing Old Beijing Style Blocks. The element of
amusement facility thematization is located in Quadrant 3 for Old Shanghai Style Blocks,
Quadrant 2 for Chongqing Fangyuan Live, and Quadrant 1 for Wangfujing Old Beijing
Style Blocks. The element of the number of thematic business formats is in Quadrant 3 for
Old Shanghai Style Blocks, Quadrant 2 for Chongqing Fangyuan Live, and Quadrant 1 for
Wangfujing Old Beijing Style Blocks. The element of thematic clothingmatching for staff is
in Quadrant 3 for Old Shanghai Style Blocks andWangfujing Old Beijing Style Blocks, and
in Quadrant 4 for Chongqing Fangyuan Live. The element of matching music and theme
is in Quadrant 2 for Old Shanghai Style Blocks, Quadrant 4 for Chongqing Fangyuan Live,
and Quadrant 3 for Wangfujing Old Beijing Style Blocks.
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Table 5. Implicit importance and satisfaction ranking of design elements for three underground theme block cases.

Lane 1192 Old Shanghai Style Blocks Chongqing Fangyuan Live Blocks Wangfujing Hepingguoju Old Beijing Style Blocks
Implicit

Importance Score
Average Value of

Satisfaction
Satisfaction
Ranking

Implicit
Importance Score

Average Value of
Satisfaction

Satisfaction
Ranking

Implicit
Importance Score

Average Value of
Satisfaction

Satisfaction
Ranking

C1 Decorative floor
covering

0.684 ** 6.20 1 0.512 ** 6.28 4 0.437 ** 6.02 9

C2 Non‑commercial
interface decoration

0.424 ** 6.07 4 0.336 ** 6.12 15 0.318 ** 5.97 15

C3 Ceiling decoration 0.391 ** 6.01 7 0.315 ** 6.34 3 0.243 ** 6.00 13

C4 Thematic storefront
billboard

0.357 ** 5.96 13 0.234 ** 6.18 7 0.391 ** 6.09 6

C5 Thematic and color
matching degree

0.434 ** 6.10 3 0.333 ** 6.15 11 0.367 ** 6.16 2

C6 Logo IP image design 0.493 ** 6.02 6 0.319 ** 6.22 5 0.339 ** 6.05 7

C7 Indoor spatial
morphology

0.562 ** 5.88 16 0.287 ** 6.13 14 0.301 ** 5.91 18

C8 Entrance and exit
design

0.374 ** 5.99 9 0.381 ** 6.22 5 0.273 ** 6.18 1

C9 Sunken Plaza 0.455 ** 5.78 17 0.265 ** 6.17 8 0.348 ** 6.02 9

C10 thematization of
amusement facility

0.418 ** 6.03 5 0.333 ** 5.94 18 0.348 ** 5.99 14

C11 Thematization of
public facility

0.436 ** 5.99 9 0.359 ** 6.11 16 0.323 ** 5.92 17

C12 Theme‑based
checkpoints

0.481 ** 6.20 1 0.332 ** 6.11 16 0.354 ** 6.04 8

C13 Number of thematic
business formats

0.341 ** 6.00 8 0.395 ** 6.17 8 0.340 ** 6.11 4

C14 Changes in light and
shadow

0.468 ** 5.98 11 0.241 ** 6.15 11 0.279 ** 6.13 3

C15 Thematic activities 0.311 ** 5.95 14 0.396 ** 6.37 1 0.237 ** 6.01 12

C16 Thematic clothing
matching for staff

0.332 ** 5.97 12 0.271 ** 6.14 13 0.306 ** 6.10 5

C17 Matching of music
and theme

0.529 ** 5.74 18 0.288 ** 6.37 1 0.326 ** 5.97 15

C18 Online and offline
thematic marketing

0.291 ** 5.95 14 0.267 ** 6.17 8 0.370 ** 6.02 9

( indicates: ** p < 0.01).
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Table 6. Evaluation results of design elements of underground theme blocks.

Attribution of Elements Lane 1192 Old Shanghai
Style Blocks

Chongqing Fangyuan
Live Underground Blocks

Wangfujing Hepingguoju
Old Beijing‑Style

Underground Blocks
Basic element (Quadrant 4) C3 Ceiling decoration C4 Thematic storefront

billboard
C3 Ceiling decoration

C4 Thematic storefront
billboard

C16 Thematic clothing
matching for staff

C8 Entrance and
exit design

C15 Thematic activities C17 Matching of music
and theme

C11 Thematization of
public facility

C18 Online and offline
thematic marketing

C14 Changes in light
and shadow

Important element
(Quadrant 1)

C1 Decorative floor
covering

C1 Decorative floor
covering

C1 Decorative floor
covering

C5 Thematic and color
matching degree

C2 Non‑commercial
interface decoration

C4 Thematic storefront
billboard

C6 Logo IP image design C5 Thematic and color
matching degree

C6 Logo IP image design

C7 Indoor spatial
morphology

C8 Entrance and
exit design

C10 Thematization of
amusement facility

C9 Sunken Plaza C15 Thematic activities C13 Number of thematic
business formats

C11 Thematization of
public facility

C14 Changes in light and
shadow

Unimportant element
(Quadrant 3)

C2 Non‑commercial
interface decoration

C3 Ceiling decoration C2 Non‑commercial
interface decoration

C8 Entrance and
exit design

C6 Logo IP image design C7 Indoor spatial
morphology

C10 Thematization of
amusement facility

C7 Indoor spatial
morphology

C15 Thematic activities

C13 Number of thematic
business formats

C9 Sunken Plaza C16 Thematic clothing
matching for staff

C16 Thematic clothing
matching for staff

C14 Changes in light
and shadow

C17 Matching of music
and theme

C18 Online and offline
thematic marketing

Attractive element
(Quadrant 2)

C12 Theme‑based
checkpoints

C10 Thematization of
amusement facility

C5 Thematic and color
matching degree

C17 Matching of music
and theme

C11 Thematization of
public facility

C9 Sunken Plaza

C12 Theme‑based
checkpoints

C12 Theme‑based
checkpoints

C13 Number of thematic
business formats

C18 Online and offline
thematic marketing
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Figure 2. IPA–Kano quadrant analysis of underground theme blocks in three cases.

4.3. Optimization Analysis of Design Elements

Based on the quadrant attribution results and the satisfaction ranking of each element
(Table 5), we analyzed and extracted the design element priorities. In the three under‑
ground theme block cases, two design elements, a thematic storefront billboard and the
thematization of a public facility, appeared in the improvement priorities table (Table 7)
and are therefore the elements to focus on for optimization.
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Table 7. Improvement priorities of design elements of underground theme blocks.

Lane 1192 Old Shanghai Style Blocks Chongqing Fangyuan Live Blocks Wangfujing Hepingguoju
Old Beijing Style Blocks

Priority 1 C4 Thematic storefront billboard C16 Thematic clothing matching
for staff

C3 Ceiling decoration

C15 Thematic activities C11 Thematization of
public facility

C18 Online and offline
thematic marketing

Priority 2 C7 Indoor spatial morphology
C9 Sunken Plaza

C2 Non‑commercial interface
decoration

C10 Thematization of
amusement facility

Priority 3 C17 Matching of music and theme C10 Thematization of
amusement facility

C11 Thematization of public facility

C12 Theme‑based checkpoints

Priority 4 C3 Ceiling decoration C4 Thematic storefront billboard

Priority 5 C6 Logo IP image design C5 Thematic and color
matching degree

C1 Decorative floor covering

C11 Thematization of public facility C4 Thematic storefront
billboard

C14 Changes in light and shadow C6 Logo IP image design

Priority 6 C13 Number of thematic
business formats

C9 Sunken Plaza

C12 Theme‑based
checkpoints

C18 Online and offline
thematic marketing

4.4. Correlation Analysis Between Common Elements and Overall Tour Satisfaction

Based on the experimental results, we screened the common elements and conducted
a correlation analysis with overall tour satisfaction. After calculating the correlation coeffi‑
cients between the two common elements, thematic storefront billboard and thematization
of public facilities, and overall tour satisfaction through the SPSSAUstatistical analysis soft‑
ware, the correlation coefficients are shown in Table 8, in which the significance p‑values
are less than 0.05, which indicates that there is a positive correlation between the two com‑
mon elements and the overall tour satisfaction.

Table 8.Correlation between satisfaction with common elements and overall tour satisfaction.

Lane 1192 Old Shanghai
Style Blocks Chongqing Fangyuan Live Blocks Wangfujing Hepingguoju Old

Beijing Style Blocks

Satisfaction Correlation
Coefficient Satisfaction Correlation

Coefficient Satisfaction Correlation
Coefficient

C4 Thematic
storefront billboard 5.96 0.282 ** 6.18 0.232 ** 6.09 0.265 **

C11 Thematization of
public facility 5.99 0.383 ** 6.11 0.260 ** 5.92 0.360 **

Overall tour 5.87 6.25 5.90

(indicates: ** p < 0.01).
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5. Discussion
5.1. Optimization Path Analysis of Underground Theme Block Shaping

The present findings can be discussed in relation to Jia et al. [15], who applied the
IPA–Kano framework to three underground building atria in Chongqing. Both studies
use user evaluations to identify design attributes that warrant different levels of attention
for improvement. However, the two studies address different spatial settings and analyt‑
ical emphases. Jia et al. focused on atrium‑related elements, whereas the present study
examines thematic‑design attributes in underground commercial streets across Shanghai,
Chongqing, and Beijing. The indicator framework therefore places greater emphasis on
the relationships among thematic expression, commercial interfaces, spatial nodes, and
experience‑oriented activities. This distinction matters when interpreting priorities for im‑
provement. In the present study, thematic storefront billboards and the optimization of
public facilities appear among the elements requiring attention across the three cases, al‑
though their relative priority varies. These findings extend the discussion of underground‑
space design from the physical configuration and facilities of atria to how thematic identity
is expressed through commercial and public‑use interfaces.

Thematic storefront billboards (Figures 3–5) are a key element of underground
themed streets, and they correlate with visitors’ overall satisfaction with their visit. This
finding aligns, to some extent, with existing research on the visual environment of com‑
mercial streets. Previous studies have shown that commercial signage not only conveys
commercial information, but its scale, location, color, and relationship to building facades
also influence the visual quality, sense of order, and aesthetic evaluation of the street envi‑
ronment. Eye‑tracking and survey results from studies on commercial streets also indicate
that storefront signage is a prominent visual element when users observe the commercial
street landscape, and that its visual presentation is linked to street satisfaction and aes‑
thetic evaluation [55]. Therefore, this study recognizes thematic storefront billboards as a
key focus for optimization—not merely because of their commercial promotional function,
but because they simultaneously serve multiple purposes, including information identifi‑
cation, shaping the storefront interface, and conveying a thematic visual expression. Com‑
pared to ground‑level commercial streets, underground themed streets feature a relatively
enclosed spatial environment, where users rely more on artificial lighting, storefronts, sig‑
nage systems, and wayfinding information to identify shops and key points within the
space. Therefore, signage in underground‑themed streets is not merely an independent
medium for commercial communication; it also helps form a continuous underground
street landscape. When the scale, color, typography, graphics, and materials of the bill‑
board harmonize with the overall theme, its visual information can further reinforce the
spatial theme’s recognition; conversely, if the billboards of different stores lack coordina‑
tion in size, color, and form, this may create visual competition and undermine the order‑
liness of the overall spatial environment. Existing research on commercial signage also
indicates that the visual characteristics of commercial signage and its relationship with
the surrounding built environment influence users’ evaluations of the visual quality and
aesthetic appeal of commercial streets [56]. Consequently, this study’s findings further il‑
lustrate that optimizing billboards in underground themed streets should not be limited
to “adding thematic elements,” but should instead emphasize coordination between the
communication of commercial information and the theme’s overall visual order.
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Figure 3. Storefront billboards of Lane 1192 Old Shanghai Blocks. (Source: Photographs taken by
the authors).

Figure 4. Storefront billboards of Chongqing Fangyuan Live Blocks. (Source: Photographs taken by
the authors).

Figure 5. Storefront billboards of Wangfujing Hepingguoju Old Beijing Style Blocks. (Source: Pho‑
tographs taken by the authors).
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Thematization of public facilities (Figures 6–8)with thematic designs has also received
significant attention, but its mechanism of action differs somewhat from that of storefront
billboards. Research on existing public spaces generally indicates that public facilities do
not merely serve basic functional purposes; their layout, accessibility, ease of use, and de‑
sign quality can all influence users’ evaluations. Related studies link the functional orga‑
nization and ease of use of public facilities to user satisfaction, while recent user‑centered
research further emphasizes the need to evaluate public facilities’ functionality and user
experience based on actual usage needs [57]. In underground public spaces, public facil‑
ities also complement spatial functions, enhance usability, and strengthen environmental
recognition. Existing research on underground spaces indicates that users’ perceptions of
underground public spaces involve not only spatial functions but also multiple aspects
such as the spatial environment, design layout, and public facilities [58]. This study fur‑
ther found that when public facilities are incorporated into a themed design system, their
evaluation is no longer limited to “whether they can meet basic usage needs,” but also
involves the degree to which they harmonize with the overall environment of the under‑
ground themed street. Although benches, trash cans, lighting fixtures, rest areas, and other
public facilities are relatively small‑scale spatial elements, their high visibility and frequent
use mean that their form, materials, colors, and decorative language can all serve as impor‑
tant cues for users in perceiving the themed environment. Therefore, the significance of
thematic public facilities lies not simply in “stylizing” or “decorating” them, but in ensur‑
ing that, while fulfilling their basic functions, they form a relatively consistent visual and
cultural expression with the spatial theme. In the spatial environment of an underground‑
themed street—with a clearly defined thematic orientation—public facilities also maintain
thematic continuity and facilitate spatial recognition. In other words, thematic public facil‑
ities must meet the requirements of functional suitability and thematic expression simulta‑
neously. The optimization needs for theming public facilities identified in this study reflect
the synergistic relationship between functional requirements and thematic expression.

The cross‑case comparison shows that improvement priorities for thematic storefront
billboards and thematization of public facilities differ across Shanghai, Chongqing, and
Beijing. In Shanghai, thematic storefront billboards fall in the basic quadrant and rank
first in improvement priority, while themed public facilities fall in the important quad‑
rant and rank fifth. This suggests that improving the visibility, legibility, and thematic
consistency of shopfront signage should receive immediate attention, while public facili‑
ties should be maintained and refined to reinforce the overall thematic environment. In
Chongqing, thematic storefront billboards remain in the basic quadrant but rank fourth,
while thematization of public facilities falls within the attractive quadrant and ranks third.
Accordingly, signage improvements can focus on targeted enhancements to visual coher‑
ence and information recognition, while public facilities offer opportunities for more dis‑
tinctive, theme‑related designs that enrich the spatial experience. In Beijing, thematic store‑
front billboards fall in the important quadrant and rank fifth, while thematization of public
facilities falls in the basic quadrant and ranks first. The primary focus should therefore be
on ensuring that public facilities meet users’ fundamental expectations while remaining
visually consistent with the thematic setting; shopfront signage can be improved through
ongoing refinement rather than treated as the most urgent intervention. Overall, although
these two design elements recur across all three cases, their quadrant positions and priority
rankings indicate that improvement strategies should be tailored to each site’s evaluation
results. These recommendations provide a basis for allocating design resources according
to users’ reported perceptions and should not be interpreted as evidence of causal effects
on overall satisfaction.
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Figure 6.Public facilities of Lane 1192OldShanghai Blocks. (Source: Photographs takenby the authors).

Figure 7.Public facilitiesofChongqingFangyuanLiveBlocks. (Source: Photographs takenby the authors).

Figure 8.Public facilities ofWangfujingHepingguojuOld Beijing Style Blocks. (Source: Photographs
taken by the authors).

5.2. Deficiencies and Prospects of the Research

This study still has certain limitations. The number of case studies and the geographic
scope are relatively limited, as the analysis focused solely on three underground‑themed
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streets in Shanghai, Chongqing, and Beijing. The findings primarily reflect the percep‑
tual characteristics of specific cases and user groups, and their cross‑regional applicability
requires further verification. In the future, the study could expand the number of case
studies to include underground‑themed commercial spaces across different cities, cultural
regions, and international contexts to test the applicability of the study’s conclusions and
analytical framework. The research methodology has certain limitations: the quadrant
classification in IPA analysis depends on the coordinate axes and threshold settings, and
design elements near the quadrant boundaries may suffer from insufficient classification
stability [59]. Therefore, evaluate the classification results comprehensively by consider‑
ing importance, satisfaction, and specific case scenarios, rather than treating them as fixed
categories. In the future, researchers can further test classification stability by expanding
the sample size and conducting sensitivity analyses under different threshold conditions.
The conceptual scope of some design elements remains relatively broad. For example,
“thematic public facilities” encompasses a variety of facilities—such as seating, lighting
fixtures, and trash cans—which differ in both function and visual attributes. Future re‑
search could further refine facility types and evaluate them in terms of form, color, mate‑
rials, patterns, and thematic coherence to enhance the specificity and explanatory power
of the indicators. Finally, this study primarily relied on questionnaires to collect data on
users’ subjective perceptions and did not sufficiently integrate objective data such as spa‑
tial configuration, behavioral trajectories, visitor flow, and operational metrics. Further‑
more, the correlation analysis cannot directly prove a causal relationship between design
elements and satisfaction. Future research could combine behavioral data with pre‑ and
post‑intervention surveys to further validate the actual impact of thematic design elements
and incorporate factors such as design costs and implementation conditions into updated
decision‑making analyses.

The same respondents completed the same questionnaire to rate importance and sat‑
isfaction. This single‑source, single‑method design may introduce common method bias,
potentially affecting the observed associations between the variables and, consequently,
the estimated implicit importance of individual design attributes [60]. Although the
correlation‑based procedure provides a consistent basis for comparing attributes within
the present analytical framework, the resulting coefficients may partly reflect shared mea‑
surement methods or response tendencies rather than relationships attributable solely to
the design attributes themselves. Second, the bivariate correlations indicate statistical as‑
sociations, not causal effects. Accordingly, interpret the implicit‑importance scores and re‑
sulting improvement priorities with caution. Future research could reduce these concerns
by combining survey responses with independent measures of spatial characteristics or
behavioral observations, and by collecting data from multiple sources or at different time
points where feasible. Another limitation is potential heterogeneity in respondents’ evalu‑
ation experiences. Although we provided images and videos to illustrate the spatial envi‑
ronments and thematic design elements, respondents who had not visited the study sites
may have relied primarily on visual information, whereas actual visitors could also draw
on their direct spatial and functional experiences. Because we did not record visitation
status in a format that allows reliable case‑specific identification, we could neither quan‑
tify the number of non‑visitors for each case nor assess whether excluding them would
change the results. Accordingly, we cannot verify the robustness of the IPA–Kano classi‑
fications and improvement priorities to the inclusion of non‑visitors. Therefore, interpret
the findings as reflecting respondents’ reported perceptions, with caution regarding their
representativeness of actual visitors’ evaluations. Future studies should explicitly record
visitation history, recruit sufficient numbers of actual visitors, and compare results across
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visitor groups to assess how sensitive design‑improvement priorities are to respondents’
experience of the sites.

At the same time, this study has not fully integrated objective data such as spatial
measurements, behavioral trajectories, visitor flow characteristics, and long‑term opera‑
tional performance; consequently, it still has limitations in explaining the relationship be‑
tween design elements and actual spatial usage behavior. Third, this study focuses primar‑
ily on micro‑level thematic design elements of underground themed streets and does not
incorporate foundational or macro‑level performance factors—such as transportation ac‑
cessibility, spatial connectivity, safety, transportation integration, and overall operational
performance—into the same evaluation framework. Consequently, this study’s findings
should be understood as an analysis of thematic design quality in underground themed
streets, rather than a comprehensive evaluation of the overall performance of underground
public spaces. Future research could be expanded in three areas. First, the number of
case studies and the geographic scope could be broadened to include underground public
spaces from different cities, cultural regions, and types in a comparative study, in order to
examine the stability and variability of design elements and their optimization priorities
across different spatial contexts. Second, questionnaire‑based perception data could be
combined with objective information such as spatial syntax, spatial morphometry, behav‑
ioral observations, movement trajectories, visitor flow data, and operational data. Cross‑
validating subjective perceptions with objective performance metrics could strengthen the
explanatory power of design evaluation. Third, longitudinal surveys and comparative
studies before and after design interventions can observe the relationship between spe‑
cific design adjustments and changes in user satisfaction. At the same time, subsequent
decision‑making frameworks should incorporate variables such as design costs, spatial
constraints, implementation difficulties, and resource allocation. Furthermore, explore
integrating IPA–Kano priority analysis with multi‑objective optimization methods to im‑
prove the verifiability and contextual adaptability of decision‑making for renewing under‑
ground public spaces.

6. Conclusions
Using three underground‑themed streets in Shanghai, Chongqing, and Beijing as case

studies, this study used a questionnaire survey to gather users’ evaluations of the impor‑
tance and satisfaction levels of these themed streets’ design elements. It further utilized
the correlation between importance and satisfaction to identify the implicit importance of
these design elements. Based on this, the IPA–Kano model was applied to identify de‑
mand attributes and optimization priorities for different design elements, thereby formu‑
lating differentiated optimization pathways for each. The analysis results of the three case
studies indicate that thematic storefront billboards and the thematization of public facili‑
ties have high optimization priorities in the cases examined. This suggests that thematic
visual expression and the thematic integration of public facilities are design elements wor‑
thy of particular attention when users perceive the spatial quality of underground themed
streets. Methodologically, the IPA–Kano analytical framework developed in this study
links explicit importance, satisfaction, implicit importance, and demand attributes, pro‑
viding a user‑perception‑based decision‑making method to identify, evaluate, and priori‑
tize the renewal of existing design elements in underground themed streets. Its primary
function is to help prioritize limited renewal resources and determine the sequence of de‑
sign interventions, rather than to derive a universally applicable optimal spatial solution.
The research findings provide empirical evidence on users’ perceptions of thematic design
elements and their relative priorities for optimization. They therefore offer a practical ref‑
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erence for designers, developers, andmanagers when allocating limited renewal resources
among different design elements.
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