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Abstract: The ultimate goal of China’s tourism industry is to create a flourishing sector that brings
happiness. It is of immense theoretical and practical importance to investigate the impact of tourism
development (TD) on urban welfare (UW) and uncover its spatial spillover characteristics from
a macro perspective. Utilizing panel data from 41 cities in the Yangtze River Delta region from
2000 to 2021, this study applies the spatial panel Durbin model to explore the direct and spillover
effects of TD on UW. The results show that TD significantly boosts UW in both local and neighboring
areas, with the spillover effects taking a dominant position in the total effects. Examining the sub-
dimensions of UW, the local welfare effects of TD primarily stem from economic welfare, whereas the
spillover effects are characterized by the “three-wheel drive” of economic, social, and environmental
welfare. This study can provide practical insights into the coordinated and sustainable development
of the regional tourism industry.
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1. Introduction

As a manifestation of happiness, benefit, and well-being, welfare is an important
symbol of a civilization’s progress and modernization [1]. With the passage of time, people
have gradually realized that the ultimate objective of social and economic development
is not the expansion of production scale or the growth of gross product but rather the
improvement of the level of people’s welfare. The report of the twentieth CPC National
Congress emphasized the necessity of upholding and enhancing people’s welfare through-
out the development process. With the purpose of creating pleasant experiences and good
memories [2], the tourism industry is characterized by high input—output efficiency, low
employment thresholds, ecological friendliness, and strong driving force [3,4], which is
recognized as an emerging sunrise industry in the new era aiming to meet residents’ mate-
rial and spiritual needs while enhancing people’s well-being [5,6]. In 2013, President Xi
Jinping highlighted that tourism is an important indicator of the improvement of people’s
living standards. In 2016, Premier Li Kegiang put forth that tourism, culture, sports, health,
and pension constitute the five happiness industries. Moreover, in 2018, the National
Tourism Work Conference elevated tourism to the status of the “leading industry” among
the five happiness industries. Within the context of constructing a modern and high-level
welfare state, China’s tourism industry bears a special significance and mission. However,
in practical terms, the welfare effects of the tourism industry are frequently called into
question. The agglomeration of the tourism industry has led to a series of issues, includ-
ing rising prices, traffic congestion, frequent conflicts, and the marginalization of local
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residents in destinations, which have been subject to repeated criticism [7]. In the face of
controversy, only through a scientific understanding of the impact of tourism development
on urban welfare can we clear up doubts and implement precise measures to fully release
the industrial value of tourism to promote the goal of a “Happy China”.

Welfare has consistently been a central focus of cutting-edge economic theories glob-
ally. It has evolved from the initial concept of “relief for the poor” to a comprehensive
notion that encompasses the three dimensions of economy, society, and environment [8].
This comprehensive view includes both material and immaterial aspects, such as income,
consumption, housing, employment, education, ecology, and security, integrating sub-
jective happiness experiences with objective utility acquisition [9]. With the deepening
and broadening of the connotation of welfare, scholars have introduced it into the field
of tourism studies. For a considerable period, the discussion surrounding the connection
between tourism and welfare has primarily focused on the micro-level analysis of whether
tourists can derive happiness from their travel experiences. This includes the research on
the disparities between various types of tourism activities in generating blissful tourism
experiences [10-12], the pathways to enhancing blissful tourism for tourism consumer
groups with distinct characteristics [13-15], and the mechanism behind generating tourism
happiness experiences [2,16,17]. Under the wave of the massification and popularization of
tourism activities, the studies above have laid a solid foundation for the rational cognition
of whether tourism possesses the attributes of a happiness industry. However, they have
neglected a more macroscopic research perspective of whether tourism development can
boost the overall level of welfare in the region. In light of this, academics have begun
to recognize the welfare effects of tourism development from this perspective. Based on
theoretical derivation and empirical tests, relevant scholars have found that the high-quality
development of tourism can play a crucial role in boosting regional economic growth [18],
urbanization [19], social employment [20], and green development [21]. They have also
analyzed its positive impacts on major national strategies such as poverty alleviation [3],
rural revitalization [22], and common prosperity [23]. Moreover, economic development,
stable employment, environmental enhancement, and reduction of the wealth gap are
precisely the necessary processes for improving the welfare level. Furthermore, in recent
years, researchers in the field have measured the level of regional livelihood welfare by
constructing a comprehensive evaluation index system, thus achieving a direct quantitative
correlation between the tourism system and the welfare system. Zhu et al. [24] utilized
a coupled coordination model and found that the coordination coefficient between the
provincial tourism industry and residents’ livelihood in China has steadily increased, al-
though the overall level remains moderate. Wang et al. [25] explored the dynamic response
relationship between tourism development and people’s well-being in Chinese provinces
based on the Panel Vector Autoregression model (PVAR). They discovered that the two
systems exhibit a mutually beneficial “win-win” effect, where tourism development serves
as an important driving force for people’s well-being while also being subject to the counter-
action of people’s well-being. Ma et al. [7] made attempts at the county level and, through
panel regression modeling, discovered that the agglomeration of the tourism industry in
24 districts in western Hunan has a predominantly negative impact on overall human
well-being, with regional and temporal variations. It is evident that a consensus conclusion
has not been reached in related research. Further refinement is needed in the analysis of
the spatio-temporal correlation and the influence mechanisms between the tourism system
and the welfare system.

Time and space are intrinsic attributes of tourism [26]. Against the backdrop of the
deepening development concepts of “regional integration” and “all-for-one tourism”, the
topic of spatial externalities in tourism development has drawn considerable attention.
Considering the comprehensive driving force of the tourism industry in conjunction with
the spatial extension of tourism flows, the academic community has come to realize that
the tourism economy is not an “island economy” [27]. The development of tourism in
a particular location will inevitably be influenced by its neighboring regions. Relevant
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researchers have confirmed the spatial spillover of tourism development itself through
empirical cases [28]. Furthermore, they have explored the spatial spillover of tourism devel-
opment on economic growth [26,29] and the construction of ecological civilization [30,31].
Therefore, do the aforementioned industrial characteristics result in spatial spillovers from
tourism development to urban welfare? What are the pathways and details of such spatial
spillovers? These are the crucial questions this paper addresses.

In summary, existing studies have explored the relationship between tourism and
well-being in a variety of ways, fully justifying the attributes of tourism as a happy industry.
However, not much of the literature has quantitatively explored the multidimensional
impacts of tourism development on urban welfare levels at the macro level, with rare
in-depth analyses of the impact mechanisms and spatial spillovers. The Yangtze River
Delta (YRD) region, which encompasses Shanghai, Jiangsu, Zhejiang, and Anhui Provinces,
comprising a total of 41 cities, is one of the most economically dynamic regions in China.
It boasts robust innovation capacity, a well-developed tourism industry, and a high level
of welfare. In the new century, especially since the 18th CPC National Congress, the
integration process of the YRD region has accelerated in all aspects. Notably, the spatial
correlation characteristic of tourism development has become increasingly prominent in
this region. In light of this, by focusing on the YRD region as a case study, this paper
examined the direct and spillover effects of tourism development on urban welfare using
the spatial panel Durbin model. Furthermore, it unveiled the mechanism and pathways
of this impact through a three-dimensional decomposition of urban welfare. The ultimate
goal is to offer practical insights to facilitate the coordinated and sustainable development
of the regional tourism industry.

2. Theoretical Analysis and Hypotheses

Urban welfare is intricately linked to the overall quality of life of residents and the
sustainable development of society [32], possessing profound theoretical significance and
practical relevance. In a narrow sense, urban welfare refers to a variety of government-run
public goods as well as transfers for specific groups [33], with a focus on emphasizing the
universality and equity of urban public services. In a broad sense, urban welfare refers to
the subjective experiences and objective enjoyment of the general public towards the termi-
nal outcomes of urban economic and social development [8]. It is a generalized concept
that encompasses the three major dimensions of economy, society, and environment, in-
volving many areas of daily life, such as clothing, food, housing, transportation, education,
employment, medical care, and culture. This paper argues that the narrow concept of urban
welfare does not match the philosophical logic of “comprehensive human development” in
the new era. Therefore, based on the theory of sustainable development, this study adopts
the concept of broad urban welfare to analyze the impact of tourism development on urban
welfare and its spatial spillover mechanism from the three-dimensional perspectives of
economy, society, and environment. The theoretical framework is shown in Figure 1.

2.1. Local Welfare Effects of TD

Based on the three-dimensional connotation of urban welfare in the broad sense,
this paper reveals the direct impact of tourism development on local urban welfare from
economic, social, and environmental perspectives. (1) Economic welfare effects of TD.
Established research substantiates that tourism can bolster the economic growth of a desti-
nation by generating foreign exchange earnings, stimulating domestic demand, attracting
investments, and fostering industry integration, among other benefits [18,34]. While GDP
growth cannot be directly equated with an increase in residents” income consumption levels,
a robust material foundation is a crucial cornerstone for enhancing economic welfare [9].
Moreover, with the flourishing growth of mass tourism, travel activities have become an
important symbol of people’s pursuit of a better life [5]. Consequently, tourism expenditure
has secured its position within the total expenses of residents, exerting a profound impact
on the reduction of household Engel’s coefficient and the adjustment of consumption struc-
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ture. (2) Social welfare effects of TD. Firstly, as a labor-intensive sector, the development of
tourism and its associated service industries offers a substantial number of employment
opportunities in the respective regions, thereby contributing to overall job creation [20,35].
Secondly, well-maintained and comprehensive public facilities serve as the backbone for
the smooth functioning of the tourism sector. Tourism destinations strive to provide tourists
with comprehensive and comfortable facilities and services while simultaneously enhanc-
ing convenience for local residents [36]. Thirdly, in the backdrop of the deepening concept
of “cultural and tourism integration”, tourism stands out as a crucial factor in burnishing
a city’s cultural appeal [37], which plays a vital role in safeguarding and promoting the
traditional culture. The rich cultural ambiance will subtly impact residents” growth, charac-
ter development, emotional enrichment, and even their quality of life. (3) Environmental
welfare effect of TD. To begin with, the development of tourism inevitably consumes
resources and generates a certain degree of environmental pollution. However, tourism
income can provide financial support for the restoration and protection of the environ-
ment [38], ultimately serving to “feed back” into the environment. Additionally, the United
Nations recognizes tourism as a pivotal sector in driving the global economic transition
from “brown” to “green” [39], with the industry itself possessing attributes of resource
conservation and environmental friendliness. The establishment of forest parks, wetland
parks, and water conservancy scenic areas influenced by tourism can enhance carbon sink
accumulation and support the goal of achieving “carbon neutrality” [40,41]. Moreover,
the progression of tourism demands a healthy ecological environment as its foundation,
necessitating higher environmental standards at destinations and compelling destination
governments to implement strict environmental regulations [42]. Lastly, the emergence of
ecotourism, forest health tourism, and other innovative tourism forms provides residents
with opportunities to escape the urban hustle and enjoy environmental welfare.
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Figure 1. The impact and spatial spillover mechanism of tourism development on urban welfare.
Note: The green background represents the local system, the light blue background represents the
neighboring system, and the pink background represents spillover effects.
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2.2. Spatial Spillover Mechanism of TD on Neighboring UW

The spillover effect of TD on neighboring UW is primarily manifested in the following
four aspects: (1) The spatial spillover effect of TD on itself (spillover effect I). This refers
to local tourism development stimulating tourism growth in neighboring cities. This spa-
tial positive externality is, on the one hand, attributed to the spatial diffusion effects of
tourism flows. Motivations for multi-destination travel by tourists, joint marketing among
neighboring tourism destinations, and well-developed transportation networks may lead
to the diffusion of tourism flows to neighboring cities [27,43], thereby driving tourism de-
velopment in those cities. On the other hand, it is also imputed to the exchange and mutual
learning of tourism development experiences. When significant progress is achieved in the
tourism industry of a specific area, the approaches used to exploit tourism resources there
often hold substantial reference value for neighboring areas [44]. (2) The spatial spillover
effect of TD on economic welfare (spillover effect II). Firstly, this is achieved through the
spatial spillover effect of tourism development on itself, where the tourism development
in one area drives the development of tourism in neighboring areas, directly affecting
the economic welfare levels of those neighboring areas. Secondly, it relies on the regional
linkage of the upstream and downstream sectors of the tourism industry chain. As demand
for tourism products incrementally increases, a single city often falls short of supplying all
the necessary resources for its tourism sector’s growth, necessitating the support of related
industries in neighboring areas [24]. These supporting industries will directly affect the
economic development and economic welfare of neighboring cities. Thirdly, it relies on
the flow and sharing of regional tourism production factors. The development of tourism
requires production factors such as capital, labor, technology, and information, some of
which will move to neighboring areas along with the tourism flow [45], thereby influencing
the economic system of neighboring cities. (3) The spatial spillover effect of TD on social
welfare (spillover effect III). Initially, this is realized through the spatial spillover effect
of tourism development on itself, facilitating the transmission of social welfare effects.
Moreover, this capitalizes on the regional sharing of tourism-supporting facilities. Airports,
transportation networks, and other high-quality public service infrastructures developed
to cater to tourists at destinations can also serve neighboring areas [30], thus enhancing the
living standards for residents in those localities. Additionally, it hinges on the extension
of regional tourism cultural belts. Certain tourist attractions are spread across cities in a
ribbon-like spatial pattern, like the Grand Canal National Cultural Park. Implementing
systematic linear development in such areas is beneficial for consolidating regional cultural
resources, emphasizing unique regional cultural characteristics, boosting the region’s over-
all visibility, and ultimately fostering the development of local and neighboring residents’
sense of identity [46]. (4) The spatial spillover effect of TD on environmental welfare
(spillover effect IV). Firstly, the transmission of the environmental welfare effect is accom-
plished by utilizing the spatial spillover of tourism development on itself. Furthermore, in
the context of inter-regional cooperation through forms such as “tourism+” and “+tourism”,
the green and environmentally friendly attributes of the tourism industry can be seamlessly
integrated into agriculture and manufacturing sectors of neighboring areas through indus-
try linkages [30], thus generating a synergistic “fusion effect”. This integration not only
yields complementary advantages but also contributes to the eco-friendly transformation
of the neighboring industries. Lastly, guided by the “all-for-one tourism” concept, regional
environmental joint prevention and control mechanisms transcend administrative barriers,
promoting the improvement of environmental welfare in neighboring areas.

Moreover, the spatial spillover effects of economic welfare, social welfare, and environ-
mental welfare on themselves (spillover effects V, VI, VII) will further transmit the impact
of TD on local UW to neighboring areas. The spillover effects I-VII complement each other
and accumulate layer by layer, collectively delineating the spatial spillover network of the
welfare effects of TD.
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2.3. Theoretical Hypotheses

This paper primarily focuses on three core research questions. Firstly, does tourism
development at the macro level significantly promote urban welfare levels? Secondly, how
does tourism development influence urban welfare levels? What specific impacts does
it have on economic welfare (UW_ECO), social welfare (UW_SOC), and environmental
welfare (UW_ENV) subsystems? Thirdly, within the context of regional integration, does
tourism development generate spatial spillover effects on urban welfare? Building upon
the theoretical analysis above, this paper proposes the following hypotheses regarding the
research questions:

Hypothesis 1. TD has a positive impact on local UW.

Hypothesis 1a. TD has a positive impact on local UW_ECO.

Hypothesis 1b. TD has a positive impact on local UW_SOC.

Hypothesis 1c. TD has a positive impact on local UN_ENYV.

Hypothesis 2. TD generates positive spatial spillover effects on neighboring UW.
Hypothesis 2a. TD generates positive spatial spillover effects on neighboring UW_ECO.
Hypothesis 2b. TD generates positive spatial spillover effects on neighboring UW_SOC.

Hypothesis 2c. TD generates positive spatial spillover effects on neighboring UW_ENV.

3. Methodology and Data Sources
3.1. Measurement of TD and UW
3.1.1. Construction of Evaluation Index System

Following the principles of science, comparability, and data availability, an evaluation
index system for the level of tourism development was constructed. This system, based on
reference to the studies of Wang et al. [47], Zhao et al. [26], and Wang et al. [38], encompasses
three key dimensions: tourism economic benefits, tourism industry status, and tourism
reception capacity (Table 1). Tourism economic benefits directly reflect the outcomes of
regional tourism development, which are represented by total tourism revenue and the
number of tourists. Tourism industry status indicates the level of government emphasis on
tourism development, measured by the proportion of total tourism revenue to the added
value of the tertiary industry and the share of the tertiary industry’s added value in GDP.
Tourism reception capacity is essential for ensuring the smooth functioning of the tourism
system, evaluated through the quantity of star-rated hotels, the count of scenic spots rated
3A or higher, and the number of travel agencies.

Table 1. Indicator system for evaluating tourism development and urban welfare.

Systems

Primary Indicators Secondary Indicators

Tourism development
(TD)

Tourism economic benefits Total tourism revenue (T1); total tourist arrivals (T2)

Proportion of total tourism revenue to the added value of
Tourism industry status the tertiary industry (T3); share of the tertiary industry’s
added value in GDP (T4)

Number of star-rated hotels (T5), number of scenic spots
rated 3A or higher (T6), number of travel agencies (T7)

Tourism reception capacity




Systems 2024, 12, 174

7 of 24

Table 1. Cont.

Systems

Primary Indicators Secondary Indicators

Urban welfare
(UW)

Per capita disposable income of urban residents (U1), per
capita disposable income of rural residents (U2), per capita
fixed asset investment (U3), average salary of workers (U4),
average level of individual savings (U5), average
consumption level per urban resident (U6), average
consumption level per rural resident (U7), Engel coefficient
for urban residents * (U8), Engel coefficient for rural
residents * (U9), consumer price index * (U10), residential
price index * (U11), fixed investment as a percentage of GDP
(U12)

Growth rate of investment in health care (U13), number of
physicians per ten thousand people (U14), number of
hospitals per ten thousand people (U15), number of hospital
beds per ten thousand people (U16), average years of
education (U17), overall literacy rate (U18), minimum living
guarantee rate (U19), overall employment rate (U20), jobless
rate among urban registered residents * (U21), per capita
road area (U22), quantity of buses per ten thousand people
(U23), per capita housing construction area for urban
residents (U24), per capita housing construction area for
rural residents (U25), number of public toilets per ten
thousand people (U26), proportion of fiscal expenditure on
social public services (U27), quantity of libraries per
thousand people (U28)

Economic welfare

Social welfare

Green coverage rate of built-up areas (U29), per capita park
green area (U30), forest coverage rate (U31), number of
parks per ten thousand people (U32), excellent air quality
rate (U33), annual average concentration of PMj 5 * (U34),
ratio of investment in environmental pollution control
(U35), comprehensive utilization efficiency of industrial
solid waste (U36), harmless disposal rate of domestic waste
(U37), urban water conservation and reuse rate (U38)

Environmental welfare

Note: indices marked with * represent negative indicators.

Currently, the academic community and international organizations primarily follow
three paths to evaluate and measure urban welfare: firstly, economic welfare based on
GDP and its refined indicators such as Net Economic Welfare [48] and Index of Sustainable
Economic Welfare [49]. Secondly, composite indicators developed from Amartya Sen’s
capability approach, with the Human Development Index (HDI) proposed by the United
Nations Development Programme—comprising per capita GDD, life expectancy, and adult
literacy rate—as a notable example [50]. Thirdly, a comprehensive evaluation system
constructed from multi-dimensional indicators that encompass income, consumption,
safety, housing, education, leisure, and the ecological environment [8,9,38]. In consideration
of the practicalities of regional development and data accessibility, this paper selected 38
secondary indicators from economic, social, and environmental perspectives to conduct
a thorough assessment of urban welfare (Table 1). This evaluation framework covers
numerous domains intimately connected to the daily lives of the populace, including
income savings, consumption structure, price levels, healthcare, employment, education,
social security, infrastructure, ecological construction, and environmental governance. It is
capable of more holistically reflecting the material and non-material aspirations of people
for a better quality of life.
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3.1.2. Data Source and Processing

Taking the 41 cities in the YRD region as the research unit, the study period was
determined as 2000 to 2021 based on data accessibility and economic development stages.
The data for the assessment index system were sourced from the following origins: Shanghai
Statistical Yearbook (2001-2022), Anhui Statistical Yearbook (2001-2022), Zhejiang Statistical
Yearbook (2001-2022), Jiangsu Statistical Yearbook (2001-2022), China Environmental Statistical
Yearbook (2001-2022), China City Statistical Yearbook (2001-2022), Statistical Bulletin on
National Economic and Social Development from 2000 to 2021, and Statistical Bulletin
on Urban Health from 2000 to 2021. To mitigate the impact of extreme data points on
the outcomes, each indicator was characterized using per capita, per unit area values, or
proportions. Economic data were all standardized based on the year 2000. It is important
to note that due to administrative changes in Chaohu City in 2011, data before 2011 were
aggregated by county and added to the three cities of Hefei, Wuhu, and Ma’anshan.
Additionally, for cities with missing indicators in certain years, SPSS interpolation method
was used to supplement and enhance the data.

Considering the potential collinearity among evaluation indicators that might affect
the accuracy of the measurement results [51], the principal component analysis method was
used to separately calculate the scores for tourism development, economic welfare, social
welfare, and environmental welfare. To address the issue of some scores being negative,
the minimum-maximum normalization method was employed to map the original scores
to the range of 0 to 1. Finally, referring to the research of Hu et al. [8], the urban welfare
level was measured using a weighted approach based on Formula (1).

UW = Y UW_ECO x UW_SOC x UW_ENV (1)

where UW, UW_ECO, UW_SOC, and UW_ENYV, respectively, denote urban welfare, eco-
nomic welfare, social welfare, and environmental welfare.

3.2. The Construction of Spatial Panel Econometric Models
3.2.1. The Setting of Spatial Weight Matrix

The spatial weight matrix is not only a quantitative representation of the geographical
effects among observed individuals [52] but also a fundamental prerequisite for construct-
ing spatial econometric models [53]. Currently, in academia, spatial weight matrices are
mainly set based on geographic proximity, geographic distance, and economic distance [54].
The traditional first-order geographic adjacent weight matrix assumes that only directly
adjacent spatial units are related, while slightly more distant spatial entities do not influence
each other, which does not align with the essential characteristics of spatial movement
in tourism flows [26]. Hence, in this paper, the K-nearest spatial weight matrix was se-
lected to incorporate the attributes of geographic proximity while also accounting for
the influence of tourism at slightly greater distances. The value of K was set to 4 and 5
for comparative study (denoted as knn4 and knn5). Additionally, this study introduced
geographic distance weight matrix and economic—geographic distance nested matrix in
the robustness test section to ensure the reliability of the research results through multiple
spatial operation paradigms.

3.2.2. Bivariate Spatial Autocorrelation

The “First Law of Geography” posits that there is a correlation between geographic
elements, with closer distances exhibiting stronger spatial correlations. Typically, spatial
autocorrelation describes the spatial attributes of a single geographic element. However,
bivariate spatial autocorrelation, which examines the spatial relationships between two
geographic elements, is more applicable for capturing spatial associations effectively [55].
Building upon the analysis of the spatial autocorrelation characteristics of tourism develop-
ment and urban welfare, respectively, using univariate global Moran’s I, this study delved
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into the spatial correlation features between the two through bivariate global Moran's I.
The calculation formula for bivariate global Moran’s I is as follows [56]:

1=, Z;'l:l wii(xi = %) (y; = 9)/5* i, 27:1 wij (2)

where I represents the bivariate Moran’s I coefficient; x; and y; are the observed values of
different geographical attributes for spatial units i and j, respectively; # is the total sample
size; s? is the sample variance; wjj is the predefined K-nearest spatial weight matrix.

3.2.3. Selection of Model Variables

Dependent variable: Initially, the level of urban welfare (UW) is set as the dependent
variable. To further analyze the pathways through which tourism development influ-
ences urban welfare, the dependent variable is then replaced with the sub-dimensions
of urban welfare, namely economic welfare (UW_ECO), social welfare (UW_SOC), and
environmental welfare (UW_ENYV).

Core explanatory variable: The level of tourism development (TD), determined by
establishing a comprehensive evaluation index system and calculated utilizing PCA.

Control Variables: (1) Economic development (ED), represented by per capita GDP.
Economic growth serves as the primary driver behind the enhancement of urban welfare.
However, the associated resource consumption and environmental pollution may also
lead to a scenario where the area reaches a “welfare threshold” [57,58]. (2) Population
agglomeration (PA). Population density serves as a proxy variable for population agglomer-
ation [9]. On the one hand, population agglomeration facilitates the formation of economies
of scale; on the other hand, it may also lead to negative livelihood issues such as traffic
congestion and price increases [59]. (3) Government intervention (GI), indicated by the
ratio of government expenditure to GDP. Through fiscal measures, the government fulfills
its role in macroeconomic regulation, thereby influencing regional economic and social
development along with the establishment of people’s welfare [60,61]. (4) Innovation
capacity (IC). Advanced science and technology play a pivotal role in societal advancement,
positively impacting economic productivity and driving the eco-friendly transformation of
industries [62]. This capacity is quantified by the number of patent grants [9]. (5) Foreign
direct investment (FDI). The relationship between the degree of foreign economic engage-
ment and urban welfare encompasses both a “pollution haven” effect and technology
spillover [63,64]. While foreign direct investment can relocate pollution to host countries,
it also facilitates the dissemination of new technologies and concepts from abroad. The
amount of foreign direct investment serves as a proxy variable [65]. (6) Environmental
regulation (ER). Stringent environmental regulation policies can effectively curb pollutant
emissions [21,66], compelling the optimization of regional industrial structures and, con-
sequently, fostering improvements in environmental and urban welfare. Given the data
availability at the municipal level, the compliance rate of industrial wastewater is utilized
as a metric. Variable selection and explanations are provided in Table 2.

Table 2. Description of variables and basis for selection.

Variable Type Variable Name Proxy Variable Symbol Reference
Dependent variable Urban welfare Standardized value of urban welfare UwW [8,9,38]
Economic welfare Standardized value of economic welfare UW_ECO -
Social welfare Standardized value of social welfare UW_SOC -
Environmental welfare Standardized value of environmental welfare UW_ENV -
Core explanatory Tourism development Standardized value of tourism development TD [26,38,47]

variable
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Table 2. Cont.
Variable Type Variable Name Proxy Variable Symbol Reference
Control variables Economic development Standardized value of per capita GDP ED [9,57,58]
Population agglomeration Standardized value oflpopulatlon count per PA 9,59]
square kilometer
Covernment intervention Standardized val.ue of the ratio of fiscal Gl 19,60,61]
expenditure to GDP
Innovation capacity Standardized value of the number of Ic 9,62]
patents granted
Foreign direct investment Standardized value of foreign direct investment FDI [63-65]
Environmental regulation Standardized value of industrial wastewater ER [21,66]

compliance rate

3.2.4. Spatial Panel Durbin Model

The spatial panel Durbin model (SPDM) is a significant model for exploring the spatial
correlation of geographical factors [67]. It encompasses the spatial lag terms of both the
explanatory variables and the dependent variable, making it a comprehensive form of the
spatial panel lag model (SPLM) and the spatial panel error model (SPEM) [55]. This study
utilized the SPDM to unveil the spatial spillover effects of tourism development on urban
welfare and its sub-dimensions, followed by a spatial effect decomposition. Furthermore,
to ensure the soundness of model selection, the analysis also employed LM test, LR test,
Hausman test, and Wald test for validation in the subsequent sections. The expression of
the SPDM is as follows [68]:

UW;; = pWUW;+B1TD;j; + Bo Xt + 01 WTDj + W Xip 4y + v + €54 3)

UW_ECO;; = pWUW_ECOj;+ B1TDjs + BoXiy + O1WTDj 4+ 00 W Xiy + uj + v + €54 (4)
UW_SOC;; = pWUW_SOC;;+ ,BlTDit + /32X1-t + 0,WTD;; + 6,W Xy + Ui+ 0+ € (5)
UW_ENV;; = pWUW_ENV;;+ B1TDj; + B2 Xis + 01 WTDy + oW X 4y + v + €54 (6)

where W represents the K-nearest spatial weight matrix; o denotes the spatial regression
coefficient of the dependent variable; 81 and B, stand for the regression coefficients of the
core explanatory variable and control variable; 6; and 6, represent the spatial regression
estimation coefficients of the core explanatory variable and control variables; X;; signifies
the set of control variables; y; and v; represent time effects and spatial effects; ¢;; denotes
the error term.

4. Results
4.1. The Measurement Results of TD and UW
4.1.1. Temporal Evolution Characteristics

Based on principal component analysis, the levels of TD and UW in the Yangtze
River Delta region from 2000 to 2021 were calculated (Figure 2). Overall, the tourism
industry in the entire region witnessed rapid development. Between 2000 and 2019, the
TD level increased from 0.062 to 0.318, displaying an impressive average annual growth
rate of 8.99%, with only minor fluctuation in 2003 due to the impact of the SARS epidemic.
Throughout this period, the YRD region firmly grasped significant opportunities in mass
tourism, “all-for-one tourism”, “cultural and tourism integration”, and “integrated regional
tourism development”, facilitating a remarkable shift in the tourism industry from “small,
weak, and fragmented” to “scaled, specialized, and high-end”. Between 2020 and 2021,
the rampant spread of the COVID-19 pandemic brought the tourism industry into a harsh
winter, with the TD level plummeting significantly to 0.286.
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Figure 2. Temporal evolution characteristics of tourism development and urban welfare.

Between 2000 and 2021, the level of UW across the region exhibited a remarkable up-
ward trend, surging from 0.251 to 0.688, with an average annual growth rate of 4.92%. This
surge reflected a substantial enhancement in residents’ sense of happiness, fulfillment, and
satisfaction since the beginning of the new century, showcasing the effective transformation
of the region’s economic and social development outcomes. In terms of the sub-dimensions
of UW, Economic welfare increased rapidly at an average annual rate of 6.52%, indicating
the continuous improvement in residents” income, consumption levels, and the progressive
refinement of market mechanisms. It is worth mentioning that economic welfare experi-
enced significant fluctuations before 2012, being sensitive to events like the financial crisis
and SARS. However, from 2013 to 2021, its resilience gradually strengthened, showing a
positive trend of linear growth. Social welfare steadily grew at an average annual rate of
4.34%, primarily benefiting from the rapid development of regional infrastructure, health-
care, employment, and education, among other livelihood initiatives. The growth rate of
environmental welfare was the slowest, characterized by prolonged stagnation. This was
primarily attributed to the continuous high levels of industrial pollution emissions in the
YRD region and the inherent disadvantage of forests and green space coverage. Moreover,
the “once-in-fifty-years” haze that occurred around 2013 further impeded the effective
rising of environmental welfare.

4.1.2. Spatial Evolution Patterns

The TD and UW levels in the Yangtze River Delta region were categorized into five
levels: high, relatively high, medium, relatively low, and low. The spatial visualization of
three cross-sections for the years 2000, 2010, and 2021 was conducted using ArcGIS 10.7
software (Figure 3).

Based on Figure 3a—c: In the year 2000, TD in the YRD region was generally at a low
level, with only Shanghai, Huangshan, Hangzhou, and Nanjing having an index higher
than 0.1. By 2010, significant growth was observed in the region’s tourism sector, with
numerous cities in Zhejiang Province, southern Jiangsu, and southern Anhui transitioning
from low to medium or relatively low levels, indicating an initial trend of “higher in the
south and lower in the north”. Impacted by the pandemic, the tourism industry faced
challenges in 2021. Nevertheless, the TD levels of various cities remained significantly
higher than those in 2010. Cities at medium and relatively high levels expanded rapidly
across the region, accounting for a cumulative proportion of 58.54%. Meanwhile, there
was a substantial reduction in cities at relatively low levels, primarily concentrated in
western Anhui and northern Jiangsu regions. In general, the tourism development in the
YRD region exhibited a pattern of “high in the southeast and low in the northwest”, as
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well as a characteristic of dual-core distribution. Cities such as Shanghai, Suzhou, and
Nanjing formed the first tourism core area along the Yangtze River, mainly benefiting
from their substantial market scale and well-established reception systems. Meanwhile,
cities like Chizhou and Huangshan, along with Hangzhou, developed a second high-value
aggregation area in the southern Anhui and northern Zhejiang regions, primarily relying
on world-class tourism resources such as Jiuhua Mountain and Yellow Mountain, as well
as government emphasis on the tourism industry.

Uw

0.000~0.
0.201~
0.401~ X
B 0.601~0. 0 100 km X -0.800
B 0.801~1.000 L B 0.801~1.000 L B 0.801~1.000 L_J

Figure 3. Spatial evolution patterns of tourism development and urban welfare. (a), (b), (c) respec-
tively represent the spatial patterns of tourism development levels in the years 2000, 2010, and 2021;
(d), (e), (f) respectively represent the spatial patterns of urban welfare levels in the years 2000, 2010,
and 2021.

According to Figure 3d—f, in the year 2000, the UW level of cities in the YRD region
was predominantly low and relatively low, accounting for 29.27% and 70.73%, respectively.
By 2010, there was a significant improvement in the overall UW level of the region, with
48.78% of cities reaching a medium or higher level. Notably, Hangzhou city stood out with
the most prominent index.

As of 2021, only Lu’an, Fuyang, Huainan, Bozhou, Huaibei, Suzhou, and Huai’an
remained at a medium welfare level, while the indices of other cities exceeded 0.6, resulting
in a proportion of high-welfare cities reaching 21.95%. Overall, the UW levels of cities
in the YRD region also followed a “dual-core driven” pattern, with higher levels in the
south and lower levels in the north. Shanghai and Suzhou formed the first core welfare
area at the mouth of the Yangtze River, depending on their strong material economic
foundation. Meanwhile, cities such as Hangzhou and Zhoushan generated the second
high-value welfare area in northern Zhejiang through their harmonious development of
economy, society, and ecological environment.
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a. Mean of UW_ECO
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The spatial evolution of urban welfare is dominated by its internal economic, social,
and environmental welfare systems. Given the limitations in article length, this study
selected the average economic, social, and environmental welfare of each city from 2000 to
2021 as samples for visualization. Employing the natural breaks method in ArcGIS 10.7 soft-
ware, the data were divided into five categories to further analyze the spatial distribution
characteristics of different dimensions of welfare (Figure 4). Overall, there was a significant
spatial mismatch between the levels of economic, social, and environmental welfare in
the YRD region. The high-value economic welfare areas were mainly concentrated in the
economically developed central cities across the region, forming a “Z”-shaped zone that
connected the Yangtze River Basin and the Hangzhou Bay area. This pattern of high-value
economic welfare areas evolved in a “core-periphery” fashion, gradually spreading out to
the surrounding regions. The spatial pattern of social welfare closely mirrored the economic
welfare landscape, with Zhejiang Province taking a leading position in social welfare levels,
which was mainly attributed to its effective measures in civil affairs services and social
security in recent years, such as the implementation of the “run once only” reform. The
distribution of environmental welfare showed a distinct pattern, where high-value cities
were predominantly located in areas blessed with superior natural resources and lower
levels of pollution, such as western Zhejiang and southern Anhui. Conversely, cities that
were economically and socially advanced, such as Shanghai, Nanjing, Jiaxing, and Wuxi,
appeared to be somewhat deficient in environmental welfare.

b. Mean of UW_SOC

¢. Mean of UW_ENV

UW_ENV
0.205~0.320
0.321~0.397

10.398~0.509

UW_SOC
0.3570.382
0.383-0.439
0.440~0.520

100 km B 0.521~0.619 0 100 km B 0.510~0.705 0 100 km

Bl 0.620~0.756 L1 BN 0.706~0.832 L1

Figure 4. Spatial evolution patterns of the sub-dimensions of urban welfare. (a), (b), (c) respec-
tively represent the spatial patterns of the annual average of economic welfare, social welfare, and

environmental welfare.

4.2. The Impact and Spatial Spillover Effects of TD on UW
4.2.1. The Global Spatial Correlation between TD and UW

By calculating the univariate Moran’s I values for TD and UW, as well as the sub-
dimensions of UW, across 41 urban units in the YRD region from 2000 to 2021, this research
aims to reveal the clustering characteristics of the spatial distribution within the tourism
and welfare systems themselves. Subsequently, using the multivariate local indicators of
spatial autocorrelation (LISA) module in the Geoda 1.14, bivariate Moran’s I values were
computed for TD and UW, including UW’s sub-dimensions, to further explore the spatial
correlation features between the two systems (Table 3).
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Table 3. Univariate and bivariate Moran's I values of tourism development and urban welfare.

Univariate Moran’s I

Bivariate Moran’s I

Y
T on uwsco uwsoc uwenw ot Jomt bwe Towd

2001 0.052 0.367 *** 0.272 *** 0.291 *** 0.457 *** 0.245 *** 0.123 * 0.205 ** 0.218 ***
2003 0.098 * 0.574 *** 0.449 *** 0.356 *** 0.595 *** 0.302 *** 0.277 *** 0.188 ** 0.289 ***
2005 0.110* 0.627 *** 0.487 *** 0.338 *** 0.672 *** 0.329 *** 0.245 *** 0.232 *** 0.321 ***
2007 0.157 ** 0.614 *** 0.603 *** 0.287 *** 0.638 *** 0.368 *** 0.310 *** 0.252 *** 0.363 ***
2009 0.195 *** 0.660 *** 0.603 *** 0.287 *** 0.664 *** 0.404 *** 0.313 *** 0.251 *** 0.378 ***
2011 0.176 ** 0.595 *** 0.641 *** 0.129 * 0.610 *** (0.392 *** (0.352 *** 0.238 *** 0.349 ***
2013 0.181 ** 0.657 *** 0.705 *** 0.250 *** 0.690 *** 0.420 *** 0.414 *** 0.311 *** 0.358 ***
2015 0.202 *** 0.682 *** 0.758 *** 0.261 *** 0.727 *** 0.446 *** 0.432 *** 0.332 *** (0.388 ***
2017 0.241 *** 0.676 *** 0.747 *** 0.286 *** 0.648 *** 0.498 *** 0.392 *** 0.347 *** 0.471 ***
2019 0.192 *** 0.729 *** 0.749 *** 0.358 *** 0.631 *** 0.478 *** 0.431 *** 0.310 *** 0.449 ***
2021 0.016 0.709 *** 0.746 *** 0.318 *** 0.629 *** 0.279 *** 0.276 *** 0.168 * 0.251 ***

Note: Due to space constraints, the intervals are displayed every other year. The significance levels denoted by ***,
**, and * represent 1%, 5%, and 10% significance, respectively.

The overall TD and UW in the YRD region exhibited significant spatial clustering
characteristics, with the degree of spatial dependence gradually increasing. Throughout the
study period, except for 2001 and 2021, the univariate Moran'’s I values for TD were positive
and passed a significance test of at least 0.1, indicating that cities with higher levels of TD
tended to be spatially adjacent, as did cities with lower levels of development. This finding
validated the existence of the spillover effect I in the theoretical mechanism. The lack of
significance in Moran’s I in 2021 may have been attributed to the disruption of the tourism
development pattern caused by the epidemic. Since the beginning of the new century,
Moran’s I for UW was also positive, showing a fluctuating upward trend and consistently
significant at the 0.01 level, indicating an increasingly strengthened spatial autocorrelation
of UW. The spatial dependency characteristics of sub-dimensions of UW were broadly
similar to UW, with all sub-dimensions showing significantly positive Moran'’s I values.
Specifically, the spatial clustering degree of economic and environmental welfare was
stronger than that of social welfare.

A strong spatial correlation was observed between TD and UW, with the bivariate
Moran’s I fluctuating between 0.245 and 0.498. This suggested that cities with high levels
of UW tended to be adjacent to cities with high levels of TD and vice versa. While the
bivariate Moran’s I values for TD in relation to economic, social, and environmental
welfare did not exhibit a clear trend in variation, they consistently showed significant
positive correlations at the 1% level, indicating a positive spatial relationship between
TD and the sub-dimensions of UW. The findings above revealed the existence of a strong
spatial correlation and coupling between the tourism system and the welfare system. In
the quantitative analysis of the welfare effects of TD, it was crucial not to overlook this
prevalent spatial correlation effect.

4.2.2. Estimate Model Identification

Prior to model identification, tests were conducted on the stationarity and causality
of time series data for TD and UW. The findings revealed that both variables were first-
order integrated, and TD served as a Granger cause for UW, successfully passing the 1%
significance level test (test results were not disclosed due to article length constraints). This
study constructed spatial panel econometric models for the impact of TD on UW based
on the knn4 and knn5 weight matrices, respectively. Through a comprehensive series of
evaluations, the optimal type of spatial panel econometric model was identified, with the
findings detailed in Table 4. Firstly, based on the LM test, it was found that the model for
the impact of TD on UW exhibited both spatial error terms and spatial lag terms. Secondly,
through LR tests and Wald tests, it was discovered that the SPDM could not be reduced to
SPEM or SPLM, making SPDM the optimal model. Lastly, the outcomes of the Hausman
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test indicated that choosing a fixed effects model was more appropriate. Furthermore,
due to the temporal continuity in the spatial distribution of TD and UW and following
the approach of existing studies [28,69], this paper selected the spatially fixed SPDM for
estimation, disregarding control for unobserved time effects.

Table 4. Test results of spatial panel econometric models.

knn4 Matrix knn5 Matrix
Testing Methods
Value p-Value Value p-Value
LM-lag test 87.312 0.000 95.272 0.000
Robust LM-lag test 5.285 0.022 7.103 0.008
LM-error test 578.115 0.000 712.237 0.000
Robust LM-error test 496.087 0.000 624.068 0.000
LR-lag test 61.300 0.000 42.150 0.000
LR-error test 309.890 0.000 247.680 0.000
Wald-lag test 59.450 0.000 40.990 0.000
Wald-error test 184.670 0.000 150.890 0.000
Hausman test 41.600 0.000 48.250 0.000

4.2.3. Point Estimate Results

Based on the model identification results, the spatially fixed effects SPDM was selected
for parameter estimation. A comparative study was conducted with two non-spatial
econometric models, Ordinary Least Squares (OLS) and Individual Fixed Effects (FE).
The comparison results are presented in Table 5. (1) When examining the impact of
tourism development on local urban welfare, both non-spatial econometric models and
spatial panel Durbin models with two different weight matrices consistently showed a
positive coefficient for TD. Furthermore, this coefficient passed significance tests of at
least 0.1, suggesting an initial positive influence of tourism development on local urban
welfare. When comparing the coefficients of TD in non-spatial econometric models, such
as OLS (0.661) and FE (0.533), with those derived from the spatial panel Durbin model
under knn4 (0.086) and knn5 (0.080) weights matrices, it became clear that disregarding
spatial effects resulted in an overestimation of tourism development’s contribution to
urban welfare. This insight resonated with the research conducted by Tang et al. [30]. (2)
From the perspective of spatial spillover, the estimated values of W xTD under the two
weight matrices were 0.242 and 0.210, both passing the significance test at the 0.01 level.
This suggested that tourism development had a strong promoting effect on the welfare
improvement of neighboring cities. Additionally, the p values under the knn4 and knn5
weight matrices were significantly positive at the 0.01 level, further confirming the spatial
spillover effect of urban welfare on itself.

Table 5. Regression results of urban welfare based on non-spatial econometric models and SPDM.

Non-Spatial Econometric

Spatial Panel Durbin Model Spatial Panel Durbin Model

Variable Model Variable
OLS Model FE Model knn4 Matrix  knn5 Matrix knn4 Matrix  knn5 Matrix

TD 0.661 *** 0.533 *** 0.086 ** 0.080 * WxTD 0.242 *** 0.210 ***
(18.540) (13.231) (2.000) (1.875) (4.250) (3.623)

ED 0.504 *** 0.523 *** 0.104 *** 0.113 *** WxED 0.127 *** 0.080 **
(25.910) (26.993) (4.232) (4.766) (3.653) (2.258)

PA —0.191 *** —0.244 *** —0.144 ** —0.140 ** W xPA —0.085 —0.139
(—7.371) (—2.670) (—2.190) (—2.166) (—0.724) (—1.139)
GI 0.082 *** 0.232 *** 0.091 *** 0.091 *** WxGI —0.023 —0.041 *
(5.379) (13.260) (5.331) (5.550) (—0.929) (—1.676)
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Table 5. Cont.

Variable

Non-Spatial Econometric
Model

Spatial Panel Durbin Model Spatial Panel Durbin Model

Variable

OLS Model

FE Model knn4 Matrix  knn5 Matrix knnd Matrix  knn5 Matrix

1C
FDI
ER

R2
Log L

0.110 **
(2.373)
—0.563 ***
(—11.351)
0.180 ***
(13.026)
0.843

0.055 0.054 ** 0.060 ** WxIC 0.061 0.058
(1.547) (1.967) (2.263) (1.461) (1.300)
—0.342 *** —0.119 *+ —0.123 *** W xFDI —0.115* —0.019
(—6.790) (—3.099) (—3.263) (—1.673) (—0.260)
0.133 *** 0.033 *** 0.041 *** WxER 0.083 *** 0.072 ***
(10.419) (3.093) (3.922) (4.455) (3.563)
0.912 0.859 0.858 p 0.512 *** 0.570 ***
- 1713.9465 1728.4076 (16.005) (17.877)

Note: The significance levels indicated by ***, **, and * are 1%, 5%, and 10%, respectively, with the T values in
parentheses.

4.2.4. Partial Differential Estimation Results

Due to the potential bias in the regression coefficients of point estimates [69], a partial
differential method was adopted to decompose the spatial effects, with the results presented
in Table 6. (1) Under two distinct weight matrices, the direct effects (0.127, 0.118) and
indirect effects (0.532, 0.546) of TD were both significantly positive, confirming that tourism
development had played a promotive role in enhancing the welfare of both local and
neighboring cities, in accordance with the point estimate results. This discovery suggested
that both Hypothesis 1 and Hypothesis 2 were substantiated. (2) Regardless of how the
spatial weight matrix was set, the indirect effects of TD were significantly greater than
its direct effects, indicating that the enhancement of regional urban welfare by tourism
development was primarily manifested through spatial spillover effects. On the one hand,
the Yangtze River Delta urban agglomeration, with its convenient transportation, close
connections, and frequent exchanges, had formed an integrated development pattern
of “you are in me, and I am in you”. The spillover effects generated by the tourism
development of many neighboring cities intertwined and accumulated layer by layer,
forming a more complex and powerful influence than local tourism development alone.
On the other hand, the negative impacts on welfare caused by tourism development were
mainly borne by the cities where the destinations were located, thereby weakening the
direct effects. (3) In terms of controlling variables, ED and ER had a significantly positive
direct impact and spatial spillover effects on urban welfare, highlighting the importance
of a strong material economic foundation and effective environmental governance in
promoting overall well-being. The direct effects of GI and IC were notably positive, while
the indirect effects were not significant, indicating that proactive government macro-control
and advanced science and technology were crucial for enhancing local residents” happiness.
Conversely, PA and FDI had an overall negative impact on urban welfare, suggesting the
presence of the “urban disease” and “pollution haven” phenomena in the Yangtze River
Delta region.

Table 6. Spatial effect decomposition results.

Variable

knn4 Matrix knn5 Matrix

Direct Effect Indirect Effect Total Effect Direct Effect Indirect Effect Total Effect

D

ED

PA

0.127 ***
(3.057)
0.128 ***
(6.380)

0.532 *** 0.659 *** 0.118 *** 0.546 *** 0.664 ***
(8.035) (9.499) (2.817) (7.220) (8.457)
0.349 **+* 0.477 *** 0.132 *** 0.321 *** 0.453 ***
(8.882) (11.636) (6.758) (6.863) (9.222)

—0.162 ** —0.296 —0.458 * —0.168 ** —0.477 —0.645 **

(—2.225)

(—1.220) (—1.649) (—2.307) (—1.634) (—1.966)
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Table 6. Cont.
knn4 Matrix knn5 Matrix
Variable . . : :
Direct Effect Indirect Effect Total Effect Direct Effect Indirect Effect Total Effect
GI 0.096 *** 0.048 0.143 *** 0.094 *** 0.029 0.123 **
(5.302) (1.077) (3.026) (5.337) (0.567) (2.249)
IC 0.062 ** 0.167 ** 0.229 *** 0.070 ** 0.200 ** 0.270 **
(1.985) (2.090) (2.599) (2.264) (2.017) (2.518)
FDI —0.142 *** —0.339 *** —0.481 *** —0.134 *** —0.198 —0.332 **
(—3.564) (—3.000) (—3.896) (—3.346) (—1.405) (—2.161)
ER 0.047 *** 0.192 *** 0.240 *** 0.055 *** 0.210 *** 0.265 ***
(4.523) (5.792) (6.946) (5.317) (5.133) (6.266)
Note: The significance levels indicated by ***, **, and * are 1%, 5%, and 10%, respectively, with the T values in
parentheses.
4.2.5. Decomposition Analysis of Influence Pathways
Urban welfare is jointly composed of economic, social, and environmental dimensions.
The impact of tourism development on urban welfare, as well as the spatial spillover effects,
needed to be realized through the transmission of the three-dimensional welfare. Therefore,
this paper further discussed the impact of tourism development on economic welfare,
social welfare, and environmental welfare, aiming to clarify the pathways of the welfare
effects of tourism development (Table 7). Considering that the estimated results under the
knn4 and knn5 weight matrices were generally close, the following analysis focused solely
on the effect values under the knn4 matrix.
Table 7. Regression and spatial effect decomposition results of the sub-dimensions of urban welfare.
knn4 Matrix knn5 Matrix
Variable
UW_ECO UW_SOC UW_ENV UW_ECO UW_SOC UW_ENV
D 0.097 ** 0.035 0.040 0.075* 0.074 0.033
(2.410) (0.561) (0.684) (1.866) (1.184) (0.557)
WxTD 0.131 ** 0.146 * 0.248 *** 0.105 ** 0.096 0.244 ***
(2.481) (1.839) (3.316) (1.960) (1.180) (3.133)
Cor}trol Yes Yes Yes Yes Yes Yes
variable
Direct effect 0.152 *** 0.045 0.069 0.118 *** 0.083 0.060
(3.761) (0.754) (1.216) (2.938) (1.361) (1.033)
Indirect effect 0.648 *** 0.198 ** 0.415 *** 0.611 *** 0.167 * 0.437 ***
(6.263) (2.438) (4.894) (4.960) (1.872) 4.712)
Total effect 0.799 *** 0.243 *** 0.483 *** 0.729 *** 0.250 *** 0.497 ***
(6.928) (3.313) (5.793) (5.432) (3.082) (5.507)
p 0.722 *** 0.297 *** 0.422 *** 0.762 *** 0.355 *** 0.459 ***
(34.188) (7.199) (11.594) (36.539) (8.424) (12.073)
R? 0.771 0.617 0.627 0.815 0.662 0.642
Log L 1733.591 1399.045 1441.564 1757.483 1405.114 1445.332

Note: The significance levels indicated by ***, **, and * are 1%, 5%, and 10%, respectively, with the T values
in parentheses.

The local welfare effects of tourism development in the YRD region showed a charac-
teristic of “single-core support” in economic welfare, with the impact intensity of tourism
development on economic welfare far exceeding that on social welfare and environmental
welfare. Hypothesis 1la was adequately validated, but Hypotheses 1b and 1c were not
supported in this study. Specifically, the direct effect of TD on UW_ECO was 0.152, passing
a 1% significance test, suggesting a strong promoting effect of tourism development on local
economic welfare. This could be attributed to two factors: Firstly, the enormous tourism
revenue generated in the YRD region each year, under the multiplier effect and multiple
rounds of circulation, brought indirect profits to related businesses, ultimately leading
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to increased income for destination residents. Secondly, the booming tourism reception
industry and rising income levels made traveling gradually become a part of daily life for
residents, objectively promoting a shift in consumption patterns from “necessities-oriented”
to “leisure-oriented”, thereby reducing the Engel coefficient and enhancing economic wel-
fare. The direct effects of TD on UW_SOC and UW_ENV are positive but not statistically
significant, indicating that the development of tourism had a positive impact on local social
welfare and environmental welfare but was not significant. The reasons may be as follows:
Firstly, under the influence of “GDP-centrism”, the government paid more attention to
the economic benefits of tourism development while relatively neglecting the social and
environmental benefits. Secondly, phenomena like the disorderly development of tourist
attractions, the rapid expansion of the tourism market, and imperfect tourism management
systems led to occurrences of “over-tourism” in the research area, resulting in a series of
negative impacts such as infrastructure congestion, conflicts between hosts and guests,
social disorder, and ecological damage. These negative impacts were mainly borne by the
cities where the destinations are located, thus preventing the release of the direct effects of
tourism development on social and environmental welfare.

The indirect effects of TD on UW_ECO, UW_SOC, and UW_ENV were, respectively,
0.648, 0.198, and 0.415, each surpassing at least the 5% significance level test. This revealed
the “three-wheel drive” feature of tourism development’s spatial spillover effect on the wel-
fare of neighboring areas. Such a discovery not only resonated with the earlier assertion that
the spillover effect of TD on UW exceeded its direct effect but also further corroborated the
existence of spillover effects II, I1I, and IV as well as the validity of hypotheses 2a, 2b, and 2c.
The favorable characteristics of spatial externalities mentioned above might be attributed
to (1) the YRD region possessing a systematic and well-established tourism industry chain,
with cities collaborating and complementing each other through the “tourism+” model. In
this context, the development of tourism in one area could lead to the collective growth
of neighboring upstream and downstream supporting industries, thereby promoting the
spatial spillover of TD on the economic welfare of neighboring areas. (2) In the wave of
integrated development of culture and tourism, the YRD region leveraged brands such
as “Wu Culture”, “Grand Canal Culture”, and “Yangtze River Culture” to create a series
of cross-regional cultural tourism belts, promoting the collective enhancement of nearby
cities” cultural soft power. Furthermore, the comprehensive transportation infrastructure in
the tourism development pilot areas was also available for use by residents in neighboring
areas, all of which contributed to the spatial spillover of TD on neighboring social welfare.
(3) As the development concept of “all-for-one tourism” deepened and the integration
strategy of the YRD region progressed, cities increasingly overcame traditional zoning
constraints and administrative hurdles. They actively implemented a joint prevention and
control mechanism for the environment, promoting the overall improvement of regional en-
vironmental welfare while turning the beautiful vision of “scenery everywhere” into reality.
Moreover, the p values under the three models were 0.722, 0.297, and 0.422, respectively,
all of which were significant at the 0.01 level. This indicated that economic, social, and
environmental welfare themselves possessed significant spatial spillover characteristics,
confirming the spillover effects V, VI, VIL

4.2.6. Robustness Test

This article tested the robustness of the research conclusions by altering the spatial
econometric model and replacing the spatial weight matrix.

Firstly, this study applied alternative spatial econometric models. Referencing the
study by Tang et al. [30], this paper used the spatial panel lag model and spatial panel
error model to verify the impact of tourism development on urban welfare. As shown in
Table 8, the coefficients of TD in both alternative models were significantly positive at a
level of at least 0.05, consistent with the findings previously presented in this paper, which
demonstrated the robustness of the research conclusions.



Systems 2024, 12, 174

19 of 24

Table 8. Results of the robustness test.

Spatial Panel Lag Model Spatial Panel Error Model Replacement of the Spatial Weight Matrix
. knn4 knn5 knn4 knn5 e e Economic—
Variable Weight Weight Weight Weight Geogr§p11: 1 Dls?ance Geographic Distance
Matrix Matrix Matrix Matrix Weight Matrix Nested Matrix
TD 0.181 *** 0.163 *** 0.106 ** 0.105 ** 0.075 ** 0.187 ***
(5.859) (5.396) (2.363) (2.367) (1.970) (3.848)
WxTD - - - - 0.336 *** 0.206 ***
- - - - (3.476) (3.940)
Control variable Yes Yes Yes Yes Yes Yes
p 0.646 *** 0.676 *** 0.923 *** 0.933 *** 0.556 *** 0.305 ***
(28.231) (30.143) (95.883) (106.075) (9.642) (11.500)
R2 0.848 0.842 0.621 0.672 0.802 0.856
Log L 1683.298 1707.335 1559.000 1604.567 1806.330 1591.477

Note: The significance levels indicated by *** and ** are 1% and 5%, respectively, with the T values in parentheses.

Secondly, this study switched the spatial weight matrices. Following standard re-
search practices, this study further employed a geographic distance weight matrix and
an economic—geographic distance nested matrix to test the welfare effects of tourism de-
velopment (Table 8). After replacing the spatial weight matrices, the coefficients for TD
and W x TD remained significantly positive, with the coefficient for W xTD being relatively
larger, reaffirming the previous conclusion that the “spillover effects are greater than the
direct effects”.

5. Conclusions

Based on data from 41 cities in the YRD region from 2000 to 2021, this study utilized
principal component analysis to assess the levels of TD and UW. Additionally, employing
the spatial panel Durbin model, it investigated the impact and spatial spillover effects of
TD on UW. Through a three-dimensional decomposition of UW, it further elucidated the
pathways of influence. The primary findings were as follows:

Firstly, this article unveiled the spatiotemporal evolution characteristics of TD and
UW in the YRD region. From the perspective of temporal progression, the level of TD
steadily increased at an average annual growth rate of 8.99% between 2000 and 2019.
However, in 2020 and 2021, the devastating impact of the COVID-19 pandemic brought
about a downturn in the tourism industry, which resulted in a significant decline in the TD
level. Throughout the period from 2000 to 2021, the UW level across the region exhibited
fluctuating upward trends, with an average annual growth rate of 4.92%. In the sub-
dimensions of UW, economic welfare and social welfare experienced rapid growth, while
environmental welfare progressed at a slower pace. In terms of spatial patterns, both TD
and UW in the study area displayed a dual-core distribution feature with a ‘higher in the
south, lower in the north’ trend. The high-value areas of TD were concentrated along the
Yangtze River and in southern Anhui province, while the high-value areas of UW clustered
around the mouth of the Yangtze River and in northern Zhejiang province. Moreover,
there was also a noticeable spatial mismatch between economic welfare, social welfare,
and environmental welfare. From a spatial correlation perspective, the bivariate global
Moran’s indices for TD and UW were both significantly positive at the 1% level during the
study period, highlighting a strong spatial association between the tourism system and the
welfare system.

Secondly, this study empirically examined the direct impact and spatial spillover
effect of TD on UW. According to the results of the spatial panel Durbin model, TD
played a significant role in boosting local and neighboring UW. Under the knn4 and
knn5 spatial weight matrices, a 1% increase in TD, respectively, led to a 0.127% and
0.118% improvement in local UW while indirectly fostering a 0.532% and 0.546% growth in
neighboring UW. Hypothesis 1 and Hypothesis 2 were substantiated. This result indicated
that tourism development was indeed a significant factor driving the growth of regional
urban welfare. In conjunction with the robustness test, it was found that when considering
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geographic proximity, geographic distance, and combined distance, the indirect effect of
TD on neighboring UW exceeded the direct effect on local UW. Spatial spillover emerged
as the primary form through which TD enhanced regional UW.

Thirdly, this paper further explored the impact pathway of TD on UW. The results of
path analysis based on the knn4 spatial weight matrix showed that the direct effect of TD
on economic welfare was significantly positive at the 1% level (0.152), but the direct effects
on social welfare (0.045) and environmental welfare (0.069) did not pass the significance
test. Hypothesis 1a was fully confirmed, but Hypotheses 1b and 1c were not supported.
This finding suggested that the local welfare effects of TD were primarily sustained by the
“single-core support” of economic welfare. From a neighboring perspective, the indirect
effects of TD on economic welfare (0.648), social welfare (0.198), and environmental welfare
(0.415) were all fully unleashed. Hypotheses 2a, 2b, and 2c were verified. The spatial
spillover effects of TD on UW exhibited a “three-wheel drive” characteristic. Additionally,
the path analysis results under knn5 spatial weight were consistent with the above findings,
indicating the robustness of the research conclusions.

6. Discussion
6.1. Theoretical Implications

This article potentially contributed in the following ways: (1) It integrated the eval-
uation indicators of TD and UW into the same research framework, providing evidence
for the “happiness industry” attributes of tourism at the macro level. (2) From a spatial
spillover perspective, it constructed a theoretical framework for the welfare effects of TD,
expanding the research scope of welfare economics and tourism geography. (3) Based on a
three-dimensional decomposition of UW, it revealed the paths and mechanisms through
which TD promoted UW.

6.2. Policy Implications

On the one hand, it is crucial for cities in the YRD region to continue strengthening
tourism development’s role in promoting local welfare, recognizing it as a pivotal factor in
building “happy cities”. Local governments are urged to move away from the outdated
“GDP-centrism” concept and understand that tourism is not just an economic industry
but also a comprehensive “happiness industry” intricately linked to social employment,
cultural promotion, infrastructure development, environmental protection, and many
other aspects. Given that the positive direct effects of TD on social and environmental
welfare are not significant, the following targeted recommendations are put forward:
(1) The relevant authorities should expedite the high-quality integration of culture and
tourism industries, considering tourism as a medium and platform for showcasing the
cultural personality of the cities. Meanwhile, efforts should be made to optimize the
distribution of tourism facilities, improve tourism capacity, and minimize the inconvenience
to local residents’ social lives caused by infrastructure congestion during peak tourism
seasons. (2) The governments at all levels in the YRD region should firmly implement
the “ecological priority” principle for tourism development. They should always bear in
mind the important assertion that “green mountains and clear waters are as valuable as
mountains of gold and silver”, which sets strict requirements for resource consumption and
environmental pollution brought by the tourism industry. Furthermore, it is essential to
actively promote various nature-friendly tourism formats such as eco-tourism, green hiking,
and forest health tourism. Simultaneously, accelerating the construction of parks, green
spaces, and garden cities is crucial to effectively ensure environmental welfare. Moreover,
with the gradual rise of smart tourism, new technologies like VR virtual simulation, new
energy RVs, and waterless eco-friendly toilets should be fully utilized to drive the green
transformation of the tourism industry.

On the other hand, it is crucial to fully recognize the spatial externalities of the tourism
industry and to thoroughly construct a spatial spillover mechanism of TD on neighboring
UW. (1) During the initial stages of tourism planning, the YRD region should be guided by
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the concept of “all-for-one tourism” to comprehensively optimize the layout of tourism
development. To avoid homogeneous competition among cities with similar conditions
and geographical proximity, each region should tailor its development strategies to its
local conditions. In leading tourist cities such as Shanghai, Hangzhou, and Huangshan,
each region should rely on its own resource endowment and location advantages to create
regional tourism growth poles, thereby facilitating the gradual development of neighboring
cities” tourism industry through a spatial evolution approach known as “point-axis-area”.
For the cities in northern Anhui and northern Jiangsu regions with relatively lagging TD,
they should focus on accelerating industrial structural transformation and enhancing the
position of the tourism industry. At the same time, it is crucial to strengthen cooperation
with leading tourist cities to create a conducive external environment for their own devel-
opment. (2) In the YRD region, cities can foster a regional tourism community by sharing
customer markets, constructing public supporting facilities, engaging in joint marketing
promotions, and collectively designing tourism routes. This collaborative approach will
pave the way for the creation of regional tourism brands such as “Charming Jiangsu”,
“Picturesque Zhejiang”, and “Beautiful Anhui, Welcoming the World”, thereby advancing
synergistic and high-quality development of the regional tourism industry.

6.3. Limitations and Future Research

As an initial exploration into the impact of TD on UW, this paper still has some
limitations that need to be acknowledged. In the future, research in this field can be further
deepened in the following aspects:

Firstly, the evaluation of UW levels needs to be more comprehensive. Due to con-
straints in data acquisition, this paper primarily relies on objective statistical data to measure
UW levels. Urban welfare is a holistic concept that encompasses economic, social, and
environmental dimensions, integrating subjective happiness experiences with objective
utility acquisition [9]. In the future, subjective welfare data from residents can be further
collected through methods such as questionnaire surveys and field investigations. A com-
bined system of subjective and objective indicators can more scientifically and accurately
assess UW levels.

Secondly, the impact pathways of TD on UW require a more refined analysis. This
study has already preliminarily explored the impact of TD on economic welfare, social
welfare, and environmental welfare subsystems. However, taking tourism development as
a research entry point might be too macroscopic. Future research could focus on specific
dimensions such as tourism economic benefits, tourism industry status, and tourism
reception capacity. Examining how various attributes within the tourism industry affect
UW differently will help clarify the pathways through which TD affects UW.

Thirdly, the nonlinear impact of TD on UW needs to be examined. While the spatial
panel Durbin model employed in this study accounts for geographical factors comprehen-
sively, it still relies on a linear perspective for empirical research. TD and UW are both vast
social systems. The interaction between these two systems is complex and continuously
evolving. Factors like the stage of tourism development and the heterogeneity of tourist
destinations may lead to the emergence of nonlinear relationships between these two major
systems [70]. In the future, methods such as the panel threshold model, random forest
model, and panel smooth transition model can be utilized to investigate the nonlinear
impacts of TD on UW, thereby deepening our understanding of this issue.

Finally, it is worth delving deeper into the scale differences regarding the welfare
effects of TD. This study selected 41 cities in the YRD region as the sample. In the future, the
research could be expanded to the provincial level nationwide or refined to the county level
within specific regions to investigate whether the research results are mutually supportive
under different spatial scales. Furthermore, it is worthwhile to consider employing methods
such as bivariate LISA clustering and geographically weighted regression for exploring
spatial heterogeneity.
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