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Abstract: As a strategic pillar of the Chinese economy, high-quality development of the tourism
industry has become a pressing demand in the contemporary era. Following the new developmental
concept advocated by the Chinese government, this study has constructed a comprehensive set of
indicators for high-quality tourism development. A thorough spatial analysis of the developmental
quality of China’s provincial tourism industry from 2000 to 2021, as well as the developmental
conditions of various subsystems, was conducted by employing the entropy–value–TOPSIS method,
Dagum Gini coefficient, and ESTDA approach. The research has found that (1) the overall quality of
China’s tourism industry has significantly improved, (2) the determinants of differences in tourism-
development quality in China transitioned from endowment advantages to innovation capabilities.
(3) positive spatial-agglomeration effects are evident in the developmental landscape of China’s
tourism industry, (4) the quality of regional tourism development is closely related to the economic
development of urban agglomerations, (5) China’s tourism industry demonstrates resilience and
capacity for restructuring in the post-pandemic era.
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1. Introduction

Since the initiation of reform and opening up, China’s economy has experienced four
decades of rapid growth and transitioned into a new stage of high-quality development.
This stage requires the implementation of the new development concept of “innovation,
coordination, green, openness, and sharing”. This concept is in accordance with the
definition of tourism development by the United Nations World Tourism Organization
(UNWTO), which emphasizes the consideration of economic, social, and environmental
impacts to meet the needs of all stakeholders. Researching the development-quality process
of China’s tourism industry is of significant importance for promoting a transition towards
more sustainable, innovative, and inclusive tourism in China and globally.

As a pillar of China’s new-era economy, the tourism industry plays a crucial role in
meeting the growing expectations of people regarding quality of life [1]. According to
data from the Ministry of Culture and Tourism, China’s 2019 tourism revenue reached
CNY 6.63 trillion and saw an 11% increase from the previous year, contributing CNY
10.94 trillion to the GDP (11.05%). The number of domestic tourists grew to 6.006 billion,
up 8.4%, with a domestic tourism revenue of CNY 5.73 trillion, up 11.7%. Despite this,
the growth has decelerated when compared to 2018’s 10.76% increase in tourist numbers
and 12.3% increase in revenue, highlighting a slowdown in domestic tourism’s pace of
growth [2]. Each dimension presents its own developmental challenges, as identified
in the existing literature. (1) Innovative Development. Continuous development of the
digital economy has rapidly transformed emerging tourism trends, including culture and
tourism integration, growth of VR experiences, and varied tourism perspectives beyond
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sightseeing [3]. However, differences in the digital construction base of destinations will
affect the development of tourism [4]. (2) Coordinated Development. As a comprehensive
industry, tourism not only requires internal coordination among various departments
but also emphasizes external coordination with economic and social areas. Different
departments in the tourism industry demonstrate diverse developmental patterns and
capabilities [5]. (3) Green Development. In some areas, the tourism industry relies heavily
on resources and has not shifted towards more sustainable practices. Tourists in these
places prioritize the reality of local resources [6]. The waste and carbon dioxide generated
by tourism activities can create negative feedback on the green development of tourist
destinations [7–9]. (4) Open Development. As the tourism industry transforms from
receiving foreign guests to mass tourism, inbound tourism in coastal and border provinces
has developed vigorously, forming a “high in the south and low in the north” pattern,
showing obvious regional differences [10–12]. (5) Shared Development. The tourism
process is a process where tourists and residents share the urban environment, but there is
a phenomenon that the tourist satisfaction on the environmental supply is greater than that
of local residents [13]. Tourists occupy a part of the living space of residents [14].

Since 2020, the global tourism industry has been severely affected by the COVID-19
pandemic [15,16]. According to UNWTO data, all tourist destinations worldwide were
forced to suspend operations, resulting in an almost 74% decline in international tourist
arrivals in 2020, the most severe downturn since records began in 1950.

As the largest developing country and the second-largest economy, China’s tourism
development reflects broader economic, policy, and cultural shifts. Studying the spatiotem-
poral evolution of China’s tourism industry provides valuable policy insights into its future
and the potential for other nations.

2. Literature Review

Academic discourse on the development of a high-quality tourism industry revolves
around various dimensions. The first aspect is the quality of tourism development.
High-quality development is the focus of China, and other countries often look at the
quality of tourism from the perspective of sustainable development. In the 1990s, scholars
began to study sustainable tourism. In 1997, Berry and Ladkin explored the concept of
sustainable development in tourism enterprises and analyzed the path to achieving micro
actors. [17]. “Tourism: Principles, Practices, Philosophies” highlights global success stories
in sustainable tourism and stresses the industry’s significant environmental and societal
impacts [18]. Recent research has focused on multiple facets such as the market, culture,
environment, and economy. Weaver believed that natural resources, environmental pro-
tection, and internet development have combined to promote the sustainability of mass
tourism [19]. Additionally, the relationship between destinations and visitors plays a crucial
role in industry development [20]. Sustainability depends on finding a balance between the
costs of serving tourists and the benefits for all involved parties [21]. Due to the substantial
carbon footprint of the tourism industry, particularly in transitioning economies, sustain-
ability is a vital concept to address [22]. Innovative strategies are necessary to mitigate
negative externalities [23], and promoting sustainable transportation options is crucial for
combating the industry’s climate impact [24].

The second aspect is the construction of an indicator system. Scholars often construct
comprehensive systems and use methods such as the Delphi method, the analytic hierarchy
process (AHP), and the entropy method to assess development quality. Lozano–Oyola et al.
developed a three-dimensional system, including social, economic, and environmental
aspects, with 85 sub-indicators based on the UNWTO’s sustainable goals and indicators
to measure sustainable development levels in cultural tourism destinations [25]. Blancas
et al. defined a dynamic, comprehensive assessment system for sustainable tourism, com-
prising 20 aspects and 59 indicators while covering social, economic, and environmental
dimensions [26]. As China enters a new era, research on comprehensive indicator systems
for high-quality development has increased. Wei and Li constructed a comprehensive
system with 10 dimensions and 53 indicators, including economic, market, innovation,
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product, and ecological aspects, to measure the level- and spatial-distribution patterns of
high-quality economic development in China’s new era [27]. In the tourism industry, Liu
and Han constructed and calculated indicators for tourism economic-development quality
based on efficiency, structure, and environmental dimensions, analyzing the mechanisms
for high-quality tourism economic development [28]. Wang et al. developed a measure-
ment system for high-quality tourism in urban agglomerations focusing on industrial
transformation, operational efficiency, and sharing [29].

The third aspect concerns the development path of the tourism industry. The develop-
ment paths of the tourism industry vary across countries and regions. Hadad’s analysis
of 105 countries found that globalization is crucial for tourism efficiency, emphasizing
its importance in developing countries’ tourism sectors [30]. Grilli et al. [31] conducted
research on small island nations, highlighting tourists’ interest in holistic experiences and
resource management. Liu et al. observed tourism’s positive role in reducing urban–rural
disparities, particularly in China’s central and western regions [32]. As tourism grows,
areas that rely on natural resources to become rich in tourism may develop Dutch diseases,
and physical investment and human capital can indirectly have a more positive impact
on economic growth [33,34]. Following the COVID-19 pandemic, there has been a notable
shift in tourist preferences and technological use. Campos et al. advocated sustainable
hospitality practices and proposed measures such as adopting more sustainable energy
sources and breakfast options [35]. In addition, VR technology has emerged as a crucial
marketing tool in the tourism industry, enabling virtual tourism experiences even during
restricted periods [36,37].

The existing literature has fruitful research results, but most of them concentrate on
the aspects of tourism micro-subjects, tourism scale, and tourism destinations. However,
few studies have been conducted on the quality of China’s long-term tourism development
based on this “new development concept”. This study has aimed to fill this gap by
investigating the concepts and components of high-quality development in the tourism
sector. This study has constructed a high-quality tourism development-index system that
includes five systems: innovation, coordination, greenness, openness, and sharing.

The structure of this article is as follows: First, this paper expounds on the logical main
line of China’s high-quality tourism development and the index system for implementing
the new development concept; second, it introduces the data sources and calculation
methods of this paper; third, it presents the quality score of tourism development at the
provincial level in China and regional differences, analyzes the spatiotemporal evolution
of tourism-development quality; and, finally, summarizes the research conclusions of this
paper and discusses them.

3. Provincial Tourism Development Quality Indicators

As a pillar industry of China’s national economy, tourism has the characteristics of
wide coverage and plays a role in driving economic growth. There is a two-way relationship
between tourism and social and economic development [28], and promoting the sustainable
development of tourism requires the joint efforts of multiple factors such as politics, culture,
infrastructure, and the environment [29,30]. The high-quality development of tourism
plays a key role in meeting new expectations for a better life and releasing the momentum
of domestic demand [31,32]. This study adheres to the principles of the new development
concept by integrating existing research to establish an evaluative framework (Table 1)
comprising five dimensions: innovation, coordination, green, openness, and shared.

Table 1. Tourism-development-quality indicators.

Innovative Development
Innovation Driving Capability Total Factor Productivity (+)

Tourism Patents (+)

Digital Capability Internet Penetration Rate (+)
Mobile Phone Penetration Rate (+)
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Table 1. Cont.

Coordinated Development Within the Tourism Industry Rationalization of the Structure (−)
Upgrading of the Structure (+)

Tourism Industry and External Environment Tourism-Economic Density (+)

Green Development Ecological Environment
Proportion of Nature Reserves (+)

Domestic Wastewater Treatment Rate (+)
Solid Waste Treatment Rate (+)

Low-Carbon Development Tourism Industry CO2 Emission (−)

Open Development Inbound Tourism Development Share of Foreign Tourist Flow (+)
Tourism-Earning Foreign Exchange (+)

Shared Development Shared Resources
Number of Parks (+)

Number of Museums (+)
Number of Art Performance Venues (+)

Shared Outcomes Per-Capita Tourism Income (+)

(“+” means higher values indicate better tourism quality; “−” means higher values indicate worse tourism quality).

3.1. Innovative Development

Aghion and Howitt (1992) proposed that technological progress resulting from inno-
vation can trigger creative destruction and drive long-term economic growth, and they
specifically pointed out that patents are an important indicator of technological innova-
tion [38]. Buhalis and Licata foresaw the digital transformation of tourism intermediaries
through the internet in 2002, highlighting the impact of information technology on tourism
business models [39]. Online consumer reviews have become an important tourism at-
traction [40]. Digital transformation is crucial for local tourism industries to enter global
markets by enhancing competitiveness and production efficiency through upgrades on
both the user and supply sides.

3.2. Coordinated Development

China’s high-quality development currently emphasizes coordinated integration and
enhances resource utilization and allocation efficiency [41]. The coordinated development
of tourism involves a wide range of tourism industries, including not only the balance and
coordination between various tourism departments, but also the adaptation and win–win
situation with the external environment. Currently, there is a structural issue of “overcapacity”
and “supply gap”. Travel agencies, tourist attractions, and star-rated hotels, as important
sectors of the tourism industry, require rationalization and also upgrading [42,43]. The tourism
industry has a significant relationship with other industries, playing a key role in driving
regional economic development and promoting wealth redistribution [44–46].

3.3. Green Development

The tourism industry is a significant energy consumer, accounting for 3.2% of global
energy consumption in 2001 and 8% of global greenhouse gas emissions in 2018 [47,48].
Green development in tourism involves economic, social, and ecological dimensions,
aiming for coordinated and sustainable growth, covering aspects such as tourism resources,
environment, and energy consumption [49].Tourism activities may disrupt vegetation and
wildlife, prompting measures such as nature reserves for protection [50]. Industry also
affects waste emissions, including solid waste, and it requires ecological protection through
planning and regulation [50,51]. With the focus on “dual-carbon” goals, carbon emissions
from tourism have garnered attention, particularly from transportation [22,52].

3.4. Open Development

The open development of the tourism industry can significantly boost the tourism
economy and enhance international competitiveness [28]. The international visibility of
Chinese cities can be enhanced by improving their level of open development [53] and
fostering a higher-level open economy. Empirical evidence shows that foreign-exchange
earnings from tourism and foreign investment have increased since China’s accession to
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the World Trade Organization (WTO), affirming that open development can drive China’s
economic growth [54,55].

3.5. Shared Development

Shared development aims to ensure widespread benefits of reform and development
by fostering a virtuous cycle. The tourism industry encompasses diverse sectors and plays
a vital role in driving shared development. Cultural tourism sites such as museums and art
galleries offer rich cultural resources and attract tourists [56]. Tourism development creates
employment opportunities that contribute to the shared economic growth [57]. However,
destination-carrying capacity and host–guest relationships are also issues that the tourism
industry needs to pay attention to [58,59].

4. Measurement Methods and Data Sources
4.1. Measurement Methods

To evaluate the development quality scores of regional tourism from 2000 to 2021, it
is necessary to assign weights to indicators and score each region annually. This paper
references existing research and adopts the entropy–TOPSIS method to avoid potential
biases introduced by subjective weighting [60].

4.1.1. Entropy–TOPSIS

In the entropy method, entropy is used to measure the degree of dispersion of a
variable. A higher degree of dispersion indicates greater information content and higher
importance in the evaluation system [61].

Firstly, to eliminate differences in scale and dimension among various indicators, the
entropy method normalizes the data.

Positive indicators : xij =
xij − min

{
xj
}

max
{

xj
}
− min

{
xj
} , (1)

Negative indicators : xij =
max

{
xj
}
− xij

max
{

xj
}
− min

{
xj
} , (2)

In the formula, i represents the ith sample and j represents the indicator.
Secondly, calculate the proportion of xij in xj:

pij =
xij

∑n
i=1 xij

, i = 1, . . . , n, j = 1, . . . m, (3)

Thirdly, calculate the entropy value of xj:

ej = − 1
ln(n) ∑n

i=1 pij ln
(

pij

)
, j = 1, . . . , m, (4)

Fourthly, determine the weight of the indicator:

wj =
1 − ej

∑m
j=1

(
1 − ej

) , j = 1, . . . , m, (5)

Fifthly, form the weighted matrix of indicators:

cij =
{

xij
}
× w j , (6)

Sixthly, determine the optimal solution c+j and the worst solution c−j :

c+j = max
(
c1j, c2j . . . , cmj

)
, (7)

c−j = min
(
c1j, c2j . . . , cmj

)
, (8)
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Seventhly, calculate the Euclidean distance from each solution to the optimal and
worst solutions d+

i , d−
i .

d+
i =

√
∑n

j=1

(
cij − c+j

)2
, i = 1, 2, . . . , n, (9)

d−
i =

√
∑n

j=1

(
cij − c−j

)2
, i = 1, 2, · · · , n, (10)

Eighthly, calculate the relative closeness of each solution to the ideal solution:

Si =
d−

i

d−
i + d+

i
, i = 1, · · · , n, (11)

where Si represents the measurement score, Si ∈ (0, 1), and the score reflects the level of
tourism-industry development, with higher scores indicating higher levels of development.

4.1.2. DEA–Malmquist

The calculation of the TFP index for the tourism industry adopts the non-parametric
Malmquist index method in the DEA. This method has two major advantages: firstly, it
obtains the frontier function through the principles of linear programming, independent
of any specific functional form or distribution assumptions. Secondly, the Malmquist
index can further decompose changes into scale-efficiency change, pure technical-efficiency
change, and technological change. This study refers to the calculation methods of Caves
et al. and Liu et al. [62,63] to measure the TFP of the tourism industry in each province and
city and decompose it. The Malmquist productivity index for a single input and a single
output relationship is defined as:

Mt
0 =

Dt
0
(
xt+1, yt+1

)
Dt

0(xt, yt)
; Mt+1

0 =
Dt+1

0
(
xt+1, yt+1

)
Dt+1

0 (xt, yt)
, (12)

where Dt
0(xt, yt) and Dt+1

0
(
xt+1, yt+1

)
are the output-distance functions obtained by com-

paring the production points with the frontier technology in the same time period (period
t and t + 1); Dt+1

0
(
xt+1, yt+1

)
and Dt

0(xt, yt) are the output-distance functions obtained by
comparing the production points with the frontier technology during the mixed period.

To address the arbitrary selection of two indicators in Equation (12) and consider the
impact of both concurrent and cross-period factors, the Malmquist productivity index is
calculated for total factor productivity using a geometric mean approach [64].

M0
(
xt, yt, xt+1, yt+1

)
=

Dt
0
(
xt+1, yt+1

)
Dt

0(xt, yt)

√√√√ Dt
0
(
xt+1, yt+1

)
Dt+1

0
(
xt+1, yt+1

) ×
Dt

0(xt, yt)

Dt+1
0 (xt, yt)

, (13)

where
Dt

0(xt+1,yt+1)
Dt

0(xt,yt)
characterizes the change in the output-oriented technical efficiency from

period t to t + 1 (gradually approaching the production frontier). Technical efficiency is the
product of pure technical efficiency and scale efficiency, as expressed in the following formula:

Dt
0
(
xt+1, yt+1

)
Dt

0(xt, yt)
=

St
0(xt, yt)

St
0
(
xt+1, yt+1

) ×
Dt

0
(
xt+1, yt+1/VRS

)
Dt

0(xt, yt/VRS)
. (14)

4.1.3. Carbon Emissions

This article adopts the carbon emissions calculation method proposed by Shi and
Wu, which employs a method of decomposition followed by summation for statistics [8].
The core formula is:

LE = ∑n
i=1 p × lei, (15)
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Here, LE represents the energy consumption or carbon emissions in a specific sector of
the tourism industry: p is the scale of a specific sector in the tourism industry; lei is the unit
energy consumption or unit carbon emissions in a specific stage of the tourism industry;
and n is the number of subdivisions in a specific sector of the tourism industry. This
article refers to existing literature on per-capita daily travel distances in China, per-capita
daily travel distances in developing countries, the proportion of tourism purposes, etc.
The estimation of carbon emissions in the tourism industry is mainly based on three aspects:
transportation, accommodation, and tourist activities [8,65,66].

4.1.4. The Industrial Structure Rationalization Index

The Tourism Industry Industrial Structure Rationalization Index is used to measure
the degree of coordination among the tourism industry sectors in various provinces and
cities. Following the approach of Wang et al. [43], this study employs the modified Theil
index formula:

TRST = ∑n
i=1

(
Yit

Yt

)√(
Yit/Lit

Yt/Lt
− 1

)2
(16)

In the formula, TRST represents the Tourism Industry Industrial Structure Rational-
ization Index. Since it is a Theil index, the closer it approaches 0, the more rational the
structure. Therefore, this index is a negative indicator. Y stands for income, L stands for
the number of employees, t stands for the year, and i stands for the three sectors: travel
agencies, tourist attractions, and star-rated hotels.

4.2. Data Sources

The data for this paper are categorized into three main types: statistical yearbooks,
databases, and web collection. Statistical yearbooks primarily include “China Tourism
Statistical Yearbook”, “China Cultural Relics and Tourism Statistical Yearbook”, “China
Environmental Statistical Yearbook”, and “China Regional Economic Statistical Yearbook”.
Databases mainly involve the EPS database, Zhongjing Net, and the Incopat database.
Web collection is derived from authoritative departments and relevant public information
released by local governments.

5. Spatial–Temporal Evolution of Provincial Tourism Quality
5.1. Spatial–Temporal Evolution of Provincial Tourism Subsystem Development Quality

This study employs the entropy–TOPSIS method to assess the overall and subsystem
development-quality scores of the tourism industry in 30 provinces. This analysis focused
on representative years (2000, 2004, 2008, 2012, 2016, 2019, 2020, and 2021) to examine the
evolution of China’s tourism industry and the impact of the COVID-19 pandemic.

5.1.1. Innovative Development

The quality of China’s tourism industry has been consistently increasing, with the
eastern region leading, as shown in Figure 1. In 2000, China’s tourism industry has generally
exhibited low innovative-development quality, with technological innovation and digital
capabilities still in the early stages of development. At this point, the levels of innovative
development are primarily determined by the TFP. The western region is rich in natural
tourism resources, and the total factor level of tourism is higher than that of other regions.
In 2004, regional disparities in tourism-innovation quality surfaced, with the eastern region
being the most economically vibrant area, scoring an average with 0.147, almost double
that of the other regions. Beijing stood out as a frontrunner in innovative development
within the tourism industry, boasting superior total-factor productivity, technological-
innovation levels, and digital capabilities, surpassing other regions in China. In 2008, the
quality of China’s innovative tourism development was comprehensively improved. The
eastern region demonstrated a stronger innovation of capabilities in the tourism industry,
with Beijing, Shanghai, Zhejiang, and Guangdong provinces exhibiting strong advantages.
In 2012, tourism-innovation quality surged, with the national average score reaching 0.329,
twice the average in 2008 (0.155). In 2016, the imbalance between supply and demand
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resulted in a low level of TFP, and the number of patents grew slowly, and the innovative
development of the tourism industry was generally lower than in 2012. By 2019, there
was a general improvement in the quality of innovation and development in the Chinese
tourism industry. The central region experienced a significant advancement in the quality
of innovative development within the tourism industry, contributing to a noticeable trend
of regional disparities, with the east showing higher levels than the west and the south
surpassing the north. From 2012 to 2019, R&D investment in the North lagged far behind
that in the South, with a gap exceeding CNY 700 billion by 2019 and a personnel growth-rate
difference of over 5% [67]. The COVID-19 pandemic had a negative impact on the quality of
innovation and development within the Chinese tourism industry between 2020 and 2021.
The sudden implementation of pandemic-control measures led to a sharp decline in TFP by
2020, causing significant disruptions in the tourism industry.
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The standard deviation ellipse (Figure 2) shows that after 2008, the ellipse area stabi-
lized, and the center point underwent minimal changes. (“Dots” in the standard devia-
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tion ellipse refers to the capitals of each province, the following has the same meaning.)
High-quality clusters of tourism-industry innovation and development are concentrated in
the eastern region, with a tightening trend towards the south, which is consistent with the
conclusions from the score-distribution map.
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The Dagum Gini coefficients (Tables A1 and A2) reveal the provincial disparities in
innovative development quality among the four major regions and within each region.
Interregional differences in initiation time and innovation capabilities are evident. The east-
ern region has strong innovation capabilities, while the central region has taken the lead
in narrowing the gap in innovation capabilities with the eastern region. However, the
improvement in innovation capabilities in the eastern region is much higher than in other
regions, and it has always maintained its advantage. Intra-regionally, the eastern region has
the largest gap, with Guangdong, Shanghai, and Beijing consistently leading, while Hainan
and Shandong hover around the national average. The central region shows smaller gaps,
progressing collectively from “lagging” to “good”. In the western and northeastern regions,
where the intra-regional differences are small, most provinces have innovation levels at
relatively lower standards, highlighting the need for improved capabilities.

5.1.2. Coordinated Development

The coordinated development quality of the tourism industry (Figure 3) has steadily
increased nationwide, with a relatively consistent development quality across regions
in China. In 2000, China was in a phase of accelerating industrialization and economic
development [68], with the overall development level of the service industry being rel-
atively low. The level of coordination development in the tourism industry is relatively
poor. At this stage, Beijing, Shanghai, and Guangdong, as economically advanced regions,
dominate the four-to-five-star hotel sector, accounting for nearly 40% of the 469 hotels
nationwide. In 2004 and 2008, China’s tourism industry’s coordinated development level
gradually improved, but the pattern remained unchanged, with the level in the eastern
region being higher than that in the others. In 2012, the China National Tourism Admin-
istration revised the “Tourist Attraction Quality Rating Management Measures” issued
in 2005 to standardize the evaluation of 4A- and 5A-rated tourist attractions. With the
continuous regularization of evaluations and strengthening of quality management for
A-rated tourist attractions, China’s tourism industry’s coordination development quality
has significantly increased. Guangdong, Fujian, Shanghai, Guangxi, and Shanxi had a
relatively high coordination-development quality in 2012, with a more reasonable industry
structure. In 2016 and 2019, China’s coordinated development quality improved, and the
industry structure tended to be more rational. However, most provinces have fluctuating
scores, with only Shanxi and Shanghai maintaining consistently high scores. Owing to
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the difficulty in adjusting the industry structure of tourist attractions and star-rated hotels
in a short period, the coordinated development score for the tourism industry after the
outbreak of the COVID-19 pandemic showed minimal differences compared to 2019.
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By combining the results of the standard deviation ellipse (Figure 4), it can be observed
that the elliptical area and central position fluctuations were relatively small. The orienta-
tion angle fluctuated and increased from 2000 to 2019, indicating that the central region of
the high-quality coordinated development in the tourism industry remained in the same
position. The aggregated area tended to develop in the northeast–southwest direction.
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The Dagum Gini Coefficient results (Tables A3 and A4) indicate that since the inclusion
of data related to tourist attractions in 2010, the disparities among the four major regions have
notably reduced. The standardized management of tourist attractions has played a key role in
promoting the coordinated development of China’s tourism industry. The internal differences
among the four regions varied. The eastern region exhibits significant internal disparities,
with Shanghai outperforming all other provinces, whereas Guangdong and Hainan show
a growth trend superior to that of other provinces. The northeastern region had greater
internal differences than the central and western regions. Liaoning initially scored well, but
its later growth was not significant, and Jilin Province led in scores after 2016. In the western
region, variations exist among the Chengdu–Chongqing metropolitan area, Yunnan–Guizhou
Plateau, and the northwestern region. The central region exhibited small internal differences,
displaying a stable, fluctuating, and upward trend.

5.1.3. Green Development

The quality of green development in the tourism industry (Figure 5) is closely tied to
natural-resource endowment. While there has been gradual improvement nationwide, the
overall spatial pattern of green development has changed minimally. In 2000, the quality
of green development in China’s tourism industry was generally low. However, Hainan,
with its abundant tropical rainforest resources, achieved a high green development score.
With the implementation of the “Outline of Ecological and Environmental Protection in
China”, significant progress has been made in the green-development quality of the tourism
industry in China since 2000. In 2004 and 2008, many provinces achieved remarkable results
in the development of ecological civilization, especially in provinces with sufficient natural
resource endowments, such as Qinghai Province, which accounted for 30% of the region’s
nature reserves. By 2012, China’s waste management had improved, with sewage- and
garbage-disposal rates reaching 82.877% and 84.88%, respectively, from 67.317% and 67.546%
in 2008. In 2016, the forest coverage of the central region increased by 6.3% compared
with a decade ago, further enhancing the quality of green development. In 2019, the green
development quality continued to be significantly better west of the Hu Huanyong Line, with
only Beijing and Shanghai successfully breaking through resource constraints and achieving
sustainable development that harmonized economic and social development with ecological
and environmental concerns. As green resources are relatively fixed and waste-treatment
technology matured before the COVID-19 pandemic, changes in green development in China’s
tourism industry were minimal during the pandemic-control period. In 2020 and 2021, the
green-development quality remained consistent with pre-pandemic levels, with the central
region showing greater improvement than the eastern region.



Sustainability 2024, 16, 3244 12 of 31
Sustainability 2024, 16, x FOR PEER REVIEW  13 of 33 
 

 

Figure 5. Scores of green development. 

 

Figure 6. Deviation ellipse of green development. 

As China advances its ecological civilization, the Dagum Gini coefficient results (Ta-

bles A5 and A6) indicated a gradual reduction in regional disparities in green develop-

ment, accompanied by a steady  improvement. In  the eastern region, provinces such as 

Beijing, Shanghai, and Hainan show notable variations in growth rates with diverse levels 

Figure 5. Scores of green development.

The Standard Deviation Ellipse for Green Development Quality (Figure 6) is positioned
closer to the inland regions, indicating a close connection with natural resource endowment.
Regions should accelerate their transition to a low-carbon green economy to achieve
decoupling between the green development of the tourism industry and natural resources,
ensuring sustainable economic and social development.
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As China advances its ecological civilization, the Dagum Gini coefficient results
(Tables A5 and A6) indicated a gradual reduction in regional disparities in green devel-
opment, accompanied by a steady improvement. In the eastern region, provinces such
as Beijing, Shanghai, and Hainan show notable variations in growth rates with diverse
levels of success in green development. While these provinces excel in green development,
others in the East must enhance coordination between the tourism economy and green
initiatives. The northeastern region experienced fluctuating yet improved levels of green
development. For the six provinces in the central region, the Dagum Gini coefficients
remained stable from 2008 to 2018, signifying slow growth in the tourism industry’s green
development. In the western region, endowed with abundant natural resources, the overall
green development quality is good but offers room for enhancement.

5.1.4. Open Development

The Chinese tourism industry’s open-development quality (Figure 7) steadily im-
proved before pre-COVID-19, shifting spatially from “east higher, west lower” to “ east
high, west low, south high, north low”. In 2000, Guangdong and Beijing led China to
open up its development, followed by Shanghai and Jiangsu. Border provinces such as
Yunnan, Guangxi, and Heilongjiang showed relatively good open development, whereas
other regions had lower-quality tourism-related open development. This trend continued
in 2004, with Beijing, the Yangtze River Delta, and the Pearl River Delta becoming focal
points. By 2008, Guangdong, Beijing, Shanghai, Jiangsu, and Zhejiang maintained their
leadership. Disparities persisted, with Heilongjiang, Liaoning, Shandong, Fujian, and
Yunnan outscoring the inland provinces. In 2008, marked disparities were evident in the
open development of China’s tourism industry, especially between the eastern regions,
which significantly outperformed the central and western regions. In 2012, the eastern
region widened its gap in terms of the quality of open development. By 2016, the eastern
region still excelled, and inland areas improved in terms of external openness. In 2019, the
eastern region led, whereas the central and southwestern provinces increased in openness.
A spatial pattern emerged: higher concentrations in the south and east and lower concen-
trations in the north and west. The COVID-19 impact from 2021–2022 severely hit China’s
open tourism development, requiring urgent reshaping.

The results of the standard deviation ellipse (Figure 8) were aligned with the score
distribution. The elliptical area noticeably decreased in 2008, indicating a concentration of
high-quality open development in the eastern region. This trend continued in 2012, further
narrowing the ellipse and expanding the leading advantage of the eastern region. In 2016,
the elliptical area increased and moved inland, reflecting progress in open development
in inland areas of the tourism industry. In 2019, the standard deviation ellipse shifted
southward and decreased in size, emphasizing a greater concentration of high-quality
development areas. Owing to the COVID-19 pandemic, China’s tourism industry will
face a significant setback in open development from 2020 to 2021. Inbound policies have
been tightened, with a sharp decline of 81% in inbound tourist arrivals by 2020. Thus, the
tourism sector requires an urgent reshaping.

The Dagum Gini coefficients (Tables A7 and A8) indicate notable regional disparities
in open-development quality. The score-distribution chart highlights a higher degree of
independence among provinces and cities in this aspect compared with the other subsystems.
Jiangxi, Guizhou, Ningxia, and several other provinces have consistently faced challenges
in achieving open development of the tourism industry. The regional disparities among the
four major areas varied. In the eastern region, the internal coefficient differences remain high,
with most provinces achieving high-quality open development in tourism. However, Hebei
and Hainan differed significantly from the other eastern provinces. In the northeast, Liaoning
has consistently led the tourism industry’s open-development quality. Heilongjiang, a border
province with an initially high score, faces insufficient economic development and openness
to tourism resources, resulting in inadequate growth. The central region exhibits smaller
differences in the open development of the tourism industry, with Anhui and Hubei showing
noticeable growth. After 2016, there was a clear trend towards increasing regional disparity
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in the central region. The western region had notable differences in the initial scores and
subsequent growth rates, with an initially high coefficient of variation that later experienced a
declining trend. However, Guangxi and Yunnan have consistently maintained top positions
in China’s tourism industry’s open-development quality.
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5.1.5. Shared Development

China’s tourism industry’s shared development quality (Figure 9) has been found
to improve year by year, presenting a development pattern of “higher in the east and
west, lower in the central region”. In 2000 and 2004, the shared development quality of
China’s tourism industry was low, with only the eastern provinces consistently maintaining
and expanding their advantageous positions within China. In 2008, both the eastern and
northwestern provinces achieved higher scores in the shared development of the tourism
industry. The eastern region focuses on large-scale urban investments, emphasizing shared
resource development, whereas the northwestern region, which is endowed with excellent
natural resources and a smaller population, emphasizes the sharing of benefits. In 2012,
China’s tourism industry witnessed a general improvement in the quality of its shared
development. Efforts to construct parks, museums, and art venues have intensified across
the provinces. The national averages of parks, museums, and art performance venues per
ten thousand people rose from 0.061, 0.015, and 0.018 to 0.08, 0.024, and 0.02, respectively.
However, a shared development quality is constrained by differences in population density
among the provinces. In 2016, there was a significant improvement in the quality of
shared development in China, forming a spatial development pattern of “higher in the
east and west, lower in the central region”. In 2019, the shared development quality
further improved, maintaining a spatial development pattern similar to that of 2016, with a
gradual improvement in the central region. During the COVID-19 pandemic, local tourism
surged, with a minor impact on the shared development quality in tourism. Public service
infrastructure has improved when compared to pre-pandemic levels. In 2019, the national
averages for parks, museums, and art venues per 10,000 people were 0.126, 0.039, and 0.023,
respectively. By 2021, they rose to 0.156, 0.044, and 0.027. The standard deviation of the
elliptical area expanded, reflecting an overall improvement in the shared development of
China’s tourism industry.
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The standard deviation ellipse for provincial tourism shared development (Figure 10)
shows an “east–west” trend aligned with the score distribution. In 2008, the standard
deviation of the elliptical area expanded significantly, similar to the increased shared
development scores in the eastern and northwestern regions. Subsequently, the position of
the standard deviation ellipse remains relatively fixed, stabilizing the spatial pattern. From
2020–2021, with strengthened shared resource development, the elliptical area expanded
when compared to 2019.
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The Dagum Gini coefficients (Tables A9 and A10) suggest a trend towards narrowing
regional disparities in the tourism industry’s shared development quality in China. When
compared to other subsystems, provinces exhibited relatively small differences, indicating
robust progress. Across the four major regions, there was a coordinated trend in shared
development quality. The eastern region exhibited internal differences from Beijing, Shang-
hai, and Tianjin. Guangdong, Jiangsu, Zhejiang, and Fujian shared development quality
with Hebei and Hainan. In the northeastern region, shared development was relatively
well coordinated, with Jilin and Heilongjiang outperforming Liaoning. The six provinces
in the central region exhibited varied growth with fluctuations in regional development
differences. Central provinces generally show a growth trend only after 2015. Influenced
by population factors, the northwest generally outperformed the southwest in terms of
shared development quality.

5.2. Provincial Tourism Development Quality Evolution

Tourism industry-development quality consists of five subsystems: innovation, coordination,
greenness, openness, and sharing. The overall quality of development (Figure 11) in the
30 provinces shows a fluctuating upward trend from 2000 to 2021, with the provincial gaps
narrowing before 2008 and widening thereafter.

In 2000, China was in the early stages of market-oriented reforms, with the tourism
industry laying the foundation for development in areas such as dining, accommodation,
transportation, sightseeing, shopping, and entertainment. However, it has not yet entered
a rapid development phase [69]. With China’s accession to the WTO in 2004, the level of
openness in the eastern coastal areas increased further. The eastern region, characterized by
higher socioeconomic development and abundant urban public resources, emerged as the
hub for provinces with the highest tourism development quality. By 2008, China’s tourism
quality had improved, showcasing more balanced development across regions. The eastern
region maintained its leading position, significantly widening the gap with other regions
in areas such as innovation, sharing, and openness. The western region has made full use
of its natural endowment and expanded from green development to shared development.
The northeastern region capitalizes on its geographical location and university resources,
excelling in open and innovative tourism development. The central region strategically
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pursued a “latecomer advantage”, achieving notable progress in subsystems such as open
and innovative development, which are less dependent on resource endowments.
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With the introduction of a series of policies, China’s tourism industry has entered a
fast track of development. In 2009, the “Opinions on Accelerating the Development of the
Tourism Industry” issued by the State Council established the strategic position of the tourism
industry as a pillar industry in the national economy. In 2011, the “Cultural Strong Nation”
strategy proposed at the 17th Sixth Plenary Session placed the culture and tourism industry in
a prominent position. Through concerted efforts by the government and industry, the quality
of China’s tourism industry development reached a new level in 2012.

In 2012, the high-quality development of the tourism industry in the eastern region
led to China. Apart from green development being constrained by natural protection areas,
the eastern region served as a model for innovation, coordination, sharing, and openness.
The western region maintained its advantages in shared and green development, with Yunnan,
Guangxi, and Shaanxi attracting more overseas tourists due to their geographical and historical
resource endowments. The central region experienced rapid growth, exhibiting good-quality
innovation and coordination, high attractiveness of new tourism products, and a slight inland
shift in the standard deviation ellipse (Figure 12). However, the pace of development in
the northeastern region was relatively slow, especially in terms of coordinated development,
where the scores of the three provinces required improvement.
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In 2016, China’s tourism Total Factor Productivity (TFP) slightly decreased. At that
time, the tourism industry faced imbalances in supply and demand, with the public
demanding high-quality tourism products and services. Additionally, outbound tourism
experienced rapid growth, with a 46% increase in the number of outbound tourists in
2016 compared with 2012. Ctrip sales revenue for outbound tourism products exceeded
65% that year. As China entered a new era, its main social contradictions shifted to a
growing demand for a better life and an imbalance in development. The tourism industry
has vigorously carried out supply side structural reforms, actively responding to the
higher-quality tourism demands of the people.

In 2019, China’s tourism industry experienced an improvement in quality, particularly
in terms of innovation and shared development. With the development of tourist-centered
new tourism formats [70], tourism resource endowment encompasses not only natural
resources and historical artifacts but also personalized new tourism products that can
generate significant tourism appeal. Beijing, Shanghai, Jiangsu, Guangdong, Hainan, and
Chongqing lead development quality, forming a hub for high-quality tourism development
in the eastern region. The standard deviation ellipse shifted towards the eastern region.
The central region has experienced rapid tourism industry development, with provinces
making efforts to overcome resource and geographical constraints and vigorously exploring
new tourism formats and markets. The eastern and central regions achieved an innovative,
non-resource-dependent growth model in the tourism economy. The western region has
seen a general improvement in tourism development quality, although growth rates vary
among the provinces. However, the tourism industry in the three northeastern provinces
lags behind other regions, with tourism facilities and services still requiring enhancement.

Due to the impact of the pandemic, the development quality of China’s tourism
industry will experience a noticeable decline in 2020 and 2021. Quality of innovative
development and open development slides across China. However, the pace of construction
of public cultural and tourism facilities in various provinces has not stopped. The quality
of shared development has continued to improve, indicating significant potential for
reshaping the tourism industry.

5.3. Provincial Tourism Industry-Development Quality Analysis using ESTDA
5.3.1. Measurement Method

Spatial-effect analysis is essential for understanding regional development disparities.
However, recent studies often neglect temporal dynamics. The integration of time into
Exploratory Spatial Data Analysis (ESDA) is crucial. The ESTDA method by Rey et al.
effectively integrates time and space for a comprehensive analysis [71]. This study applies
ESTDA to analyze tourism-development quality both spatially and temporally.

ESTDA includes various statistical analysis methods for spatial data. We utilized
four statistical methods to analyze the spatial evolution of the quality of provincial tourism-
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industry development. These methods include the Global Spatial Autocorrelation Index
(Moran’s I), the Local Spatial Autocorrelation Index (LISA), LISA temporal path length and
curvature, and spatiotemporal transitions.

1. Global Spatial Autocorrelation Index (Moran’s I)

The Global Spatial Autocorrelation Index reflects the spatial distribution of the vari-
ables in the study area, indicating a spatial pattern of tourism industry development across
China. Moran’s I is one of the most commonly used spatial autocorrelation statistics.
The calculation formula is as follows:

Moran′s I =
N
S0

∑N
i=1 ∑N

j=1 ωij(yi − y)
(

yj − y
)

∑N
i (yi − y)2 , (17)

N represents the number of spatial units, N = 30; yi denotes the observed values; ωij
represents the elements of the spatial weight matrix (this study uses a spatially adjacent
0–1 matrix); and S0 is the sum of all elements in the spatial weight matrix. Moran′s I ∈ [−1, 1]:
a positive result indicates positive spatial autocorrelation or spatial clustering, while a negative
result indicates negative spatial autocorrelation or spatial dispersion.

2. Local Spatial Autocorrelation Index (LISA)

The Local Indicator of Spatial Association (LISA) improves upon Moran’s I by re-
flecting the degree of correlation between a specific area and its neighboring regions [72].
It further decomposes the results of the global spatial autocorrelation. The formula for the
LISA statistic is:

LISAi =
yi − y

S2
i

∑N
j=1,j ̸=i ωij

(
yj − y

)
, (18)

S2
i =

∑N
j=1,j ̸=i ωij

N − 1
− y2, (19)

3. LISA Time Path

As time progressed, the LISA coordinates varied, thereby delineating the LISA time
path. This trajectory comprised variable attributes and spatial lag terms. The relative
length and curvature of the LISA time path help elucidate the spatiotemporal interactions
inherent in the quality scores of provincial tourism-industry development. This approach
achieves dynamic analysis, facilitating a nuanced exploration of the continuous spatial
evolution of the tourism industry development quality across different provinces and cities.
The formulas for relative length (τi) and curvature (∆i) are as follows [73]:

τi =
N × ∑T−1

i=1 d(Li,t, Li,t+1)

∑n
i=1 ∑T−1

i=1 d(Li,t, Li,t+1)
, (20)

∆i =
∑T−1

i=1 d(Li,t, Li,t+1)

d(Li,1, Li,T)
, (21)

T represents the time interval of the time series; LI,t, which is
(

yI,t, yLI,t

)
, represents

the provincial LISA coordinate position (standardized score values, spatial lag of scores),
d(Li,1, Li,t+1) represents the distance traveled by Province i in the LISA coordinates between
the years t and t + 1. The relative distance τi has a critical threshold of 1. When the relative
distance exceeds 1, this implies that the interdependence between the tourism-industry
development of the province and its adjacent provinces, as well as the regional spatial
structure, is more dynamic. The curvature ∆i reflects the degree of curvature in the LISA
time path. A larger curvature indicates a greater polarization and spillover effect generated
with neighboring provinces, suggesting a more volatile spatial dependence direction and
growth process in the tourism industry.

4. LISA Spatiotemporal Transitions
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LISA spatiotemporal transitions can characterize the spatial connections of provincial
tourism-industry development quality, reflecting the transformational forms of local spatial
association types. There are four categories in total (Table 2).

Table 2. The four types of LISA spatiotemporal transitions.

Type Description

1 No transition in both the focal unit and its neighbors
2 The focal unit transitions while neighbors remain unchanged
3 The focal unit remains unchanged while neighbors transition
4 Both the focal unit and its neighbors undergo transitions

The spatial stability of the LISA statistics for the provincial tourism-industry develop-
ment quality can be expressed as follows:

St =
F0,t

n
, (22)

F0,t is the number of provinces or cities undergoing Type 0 transitions at time t out of
the total possible number, represented by n.

5.3.2. Global Spatial Autocorrelation Trend

This study has measured Moran’s I statistics for high-quality development scores of the
tourism industry in 30 Chinese provinces from 2000 to 2021. The results were as follows (Table 3):

Table 3. Global spatial autocorrelation results.

Year Moran’s I p-Value Spatial Autocorrelation

2000 0.1665 0.062 Weak
2001 0.1806 0.032 Strong
2002 0.2494 0.016 Strong
2003 0.1416 0.088 Weak
2004 0.2160 0.027 Strong
2005 0.2008 0.031 Strong
2006 0.2543 0.014 Strong
2007 0.3000 0.009 Strong
2008 0.2719 0.021 Strong
2009 0.2669 0.013 Strong
2010 0.4463 0.002 Strong
2011 0.2498 0.012 Strong
2012 0.3976 0.003 Strong
2013 0.2433 0.019 Strong
2014 0.1408 0.066 Weak
2015 0.1312 0.058 Weak
2016 0.0930 0.104 None
2017 0.1903 0.040 Strong
2018 0.0482 0.166 None
2019 0.0245 0.087 Weak
2020 0.1440 0.051 Weak
2021 0.1478 0.064 Weak

From 2000 to 2021, the consistent positive values of Moran’s I statistic, with p-values
below 0.1 for 20 out of 22 years (excluding 2016 and 2018) reveal a significant positive
spatial correlation in the high-quality development of the provincial tourism industry.
Notably, for 13 of these years, the p-values were less than 0.05, indicating a robust and
statistically significant positive spatial correlation. Before 2013, the provincial tourism
industry-development quality exhibited a predominantly strong positive spatial correlation,
suggesting a similarity with the development quality of the surrounding provinces or cities
and manifesting spatial clustering tendencies. The “time–space compression” effect of
high-speed rail influenced the expansion of client market radii for tourism destinations.
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Post-2014, while spatial correlation in the development quality of the provincial tourism
industry persisted, there was a discernible weakening of this correlation, attributable to the
impact of the HSR.

5.3.3. The Evolution Trend of Local Spatial Autocorrelation

1. LISA Time Path—Relative Length

The relative lengths of the LISA time paths (Figure 13) reflect the local spatial struc-
tural stability and spatial dependency of the quality of tourism development. A larger
relative length indicates a more active development of the local tourism industry, whereas
a smaller relative length, coupled with lower development quality, suggests a need for
revitalization. Using the natural-breaks method and manual-classification method in the
ArcGIS10.5 software (with a critical value of 1 for relative length), this study divided the
relative length of the LISA time paths into six levels. Among them, 16 provinces had a
relative length of less than 1, indicating a relatively stable local spatial structure. The graph
illustrates that the quality of tourism industry development in each province showed
significant growth from 2000 to 2021. The relative length was greater in the eastern and
northeastern regions, and the overall spatial structure in the central region was relatively
stable. In the western region, the relative length was greater in the northwest than in the
southwest. The eastern region has made significant progress in innovation, coordination,
green development, openness, and sharing, benefiting from clear advantages in terms of
socioeconomic conditions, tourism resources, and geographical location, but the spatial
pattern exhibited considerable fluctuations. The northeastern and northwestern regions
experienced substantial fluctuations in the quality of the tourism industry development,
indicating unstable local spatial patterns. The central and southwestern regions have
shorter relative lengths, indicating a steady pace of tourism industry development. These
regions are gradually exploring progress in regard to tourism, with relatively stable local
spatial patterns.
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2. LISA Time Path—Curvature

The curvature of the LISA time paths (Figure 14) reflects the spatial dependency of
the provincial tourism industry’s development quality. Using the natural break method
and manual classification in ArcGIS software, the curvature was divided into five levels.
A larger curvature indicates a stronger spatial dependency of the province (city) on the
surrounding area, with more evident spillover or polarization effects from neighboring
regions. The average curvature was 21.46, with eight provinces or cities having curvatures
greater than the average. The maximum curvature is 101.06 in Ningxia, while the minimum
was 3.3 Chongqing, showing a significant range. The average curvature of the time paths
was higher in the eastern and northwestern regions and lower in the central, northeastern,
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and southwestern regions. The eastern and northwestern regions exhibit strong interactions
in terms of economic development and landscape features, with significant variability in
the spatial dependency direction of the tourism industry-development quality. In contrast,
the spatial-dependency direction in the central, northeastern, and southwestern regions is
relatively stable, with small differences in the level and growth rate of tourism development
among provinces and cities within the region.
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3. LISA Spatiotemporal Transition

The LISA Spatiotemporal Transition measures the process characteristics of local spa-
tial correlation types that interconnect with the development quality of the provincial
tourism industry. Spatiotemporal transition is categorized into four types: Type 1, where
neither itself nor the neighboring areas undergo transition; Type 2, where they undergo
transition while the neighboring areas remain unchanged; Type 3, where they remain
unchanged while the neighboring areas undergo transition; and Type 4, where both them-
selves and the neighboring areas undergo transition. The probability of spatiotemporal
transition in the development quality follows the order (Table 4): Type 1 (0.7937) > Type 2
(0.1238) > Type 3 (0.0714) > Type 4 (0.0111). This indicates that most regions did not undergo
a spatial correlation-type transition.

Table 4. LISA spatiotemporal transition analysis.

t/t + 1 HH LH LL HL

HH Type1
(0.1587)

Type2
(0.0159)

Type4
(0.0095)

Type3
(0.0018)

LH Type2
(0.0159)

Type1
(0.0873)

Type3
(0.0048)

Type4
(0.0000)

LL Type4
(0.0048)

Type3
(0.0302)

Type1
(0.0476)

Type2
(0.0193)

HL Type3
(0.0079)

Type4
(0.0000)

Type2
(0.0778)

Type1
(0.1088)

In Type 1, the highest probability was associated with the LL–LL type, indicating a
significant phenomenon of low-value clustering. The HH–HH type suggests the presence of
clustering in regions with high-quality tourism industry development. However, few areas
were seen to achieve high-quality development, and the areas that did were specifically
concentrated in the eastern region.

In Type 2, the highest probability was associated with the HL–LL type, followed
closely by the LL–HL type. These two transition patterns mostly occurred before 2012 and
typically manifested as a combination of LL–HL–LL. These transitions are concentrated
in the southwest, northwest, and central plains, where natural and historical resources
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are abundant. Despite briefly becoming high-value areas for tourism development due to
their resource endowments, these regions failed to consolidate their development achieve-
ments in a timely manner. Moreover, neighboring provinces had lower tourism industry
development quality, indicating that there is room for improvement at the regional tourism
industry development level.

In Type 3, the predominant transition patterns involved maintaining low values, such
as the LH–LL and LL–LH types, with a higher probability for the LH–LL type. Fewer
instances maintained high values, as represented by the HH–HL and HL–HH types. Prior
to 2015, the LH–LL and LL–LH types were mainly concentrated in six provinces and cities
(Anhui, Hebei, Hunan, Tianjin, Xinjiang, and Yunnan). The provinces neighboring these
six regions were mostly located in the central and western regions. During this period, the
scores for the quality-of-tourism-industry development in these six provinces and cities
exhibited fluctuating increases but were notably lower than those in the southeast region.
In contrast, the HH–HL and HL–HH types were mainly found in the Guangdong Province.
Guangdong consistently leads the development quality of the Chinese tourism industry,
whereas the development levels of neighboring provinces vary.

Type 4 transitions are relatively few in number and are concentrated primarily before
2005 and 2020. During these two periods, China’s tourism industry became unstable. Before
2005, the industry was still in the initial stages of development. In 2020, the COVID-19
pandemic significantly affected spatial patterns of tourism in China.

6. Conclusions

By studying the spatiotemporal evolution of China’s tourism industry, it is found that the
development quality is crucial for charting pathways towards high-quality development in the
new era. Unlike previous studies that have focused mainly on industry efficiency, this study
integrates the concept of the new development philosophy and constructs a comprehensive
indicator system covering five dimensions: innovation, coordination, green development,
openness, and shared development [30,74]. Guided by this philosophy, this study estab-
lishes five subsystems—innovative, coordinated, green, open, and shared development—to
assess the development quality of the provincial tourism industry. Through the entropy–
TOPSIS method and spatial-analysis techniques, the following conclusions were drawn on the
spatiotemporal evolution of the tourism industry development quality.

The first is the need for high-quality development. China’s tourism industry has
transitioned through three stages from 2000 to 2021: rapid advancement, format integration,
and, recently, high-quality development. The extensive development model of tourism,
relying on natural and historical resource endowments, has been curbed, and a high-quality
development model led by technological innovation is a future development trend in
China’s tourism industry. Tourists’ pursuit of shifting from “viewing” to “experiencing”
requires tourism destinations to innovate and upgrade to a higher level with new tourism
elements such as products and services, space design, interactive experience, and so
on. Especially after the impact of the new crown epidemic, tourists prefer the smart
tourism model, and the tourism industry needs to combine local economic and social
conditions to carry out differentiated and characteristic tourism activities according to the
local conditions.

Second, the realization of high-quality tourism development relies on the joint efforts
of five dimensions: innovation, coordination, greenness, openness, and sharing. First, the
relatively high-quality regions take the lead in technological innovation and opening up
of the tourism industry, exert their technological frontier advantages based on the open
highland, provide technical experience for other regions, and provide full play to the
advantages of latecomers in learning excellent technologies and models. Second, attention
should be paid to environmental supervision, ecological protection, and green technology
development to ease the environmental problems that has caused in the process of tourism
development. With increasing and upgraded public demand for spiritual civilization,
cultural tourism venues need to be built and improved as well. Finally, with the upgrading
and structural reform of the tourism industry, the degree of coordination within the tourism
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industry and that of coordination with the external environment shall be improved, and
the realization of coordinated development requires the coordinated promotion of multiple
social, economic, and ecological subjects.

Third, spatial disparities and clustering effects. Disparities exist within and between
regions, with the eastern region leading to quality development and the formation of
clusters of high-quality tourism. The central and western regions lagged, requiring strategic
improvement. Urban agglomerations such as the Yangtze River Delta exhibit superior
development, influencing neighboring regions through spillover effects.

Fourth, resilience and recovery after the pandemic. Despite reduced inter-provincial
mobility due to the pandemic, enthusiasm for intra-provincial and intra-city tourism
remained high. Provinces and cities promote spiritual civilization construction, integrate
culture and tourism, and enhance resource sharing, particularly in terms of cultural and
tourism assets. In addition, the emergence of new online tourism models in 2020 and
2021, such as virtual experiences and smart guides, offers diverse opportunities for tourism
development. Meanwhile, with outbound tourism on hold, domestic destinations are
gaining visibility, setting the stage for the post-pandemic recovery of domestic tourism.

7. Discussion and Limitation

This section highlights the key findings and insights for China and similar economies.
Changes in tourist preferences driven by economic development and the COVID-19 pan-
demic include a growing interest in virtual experiences and local travel [33,37]. Innovative
tourism formats are reshaping tourism resources. Moreover, advancements in green tech-
nology are still required for sustainable development [8,70].

However, this study had some limitations. Challenges with data availability and
variations in statistical methodologies were present. The depth and breadth of the research
could be enhanced through diversifying data-collection methods and further researching
on city-level analysis for practical contributions to the tourism industry.
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Appendix A

Table A1. Inter-regional disparities in the quality of innovative development.

East–Central East–West East–Northeast Central–West Central–Northeast West–Northeast

2000 0.1313 0.1439 0.2123 0.1281 0.1611 0.1291
2001 0.1341 0.1402 0.2021 0.1239 0.1556 0.1137
2002 0.1949 0.4082 0.3556 0.3406 0.2721 0.2737
2003 0.0750 0.1147 0.1848 0.0860 0.1322 0.1037
2004 0.2979 0.2933 0.3962 0.1050 0.2320 0.2249
2005 0.0161 0.0204 0.0254 0.0087 0.0142 0.0101
2006 0.2279 0.2466 0.3200 0.0349 0.1815 0.1767
2007 0.1658 0.2348 0.3199 0.1174 0.2250 0.1637
2008 0.0898 0.1652 0.2075 0.0991 0.1400 0.0689
2009 0.2441 0.2689 0.2887 0.0950 0.1267 0.1160
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Table A1. Cont.

East–Central East–West East–Northeast Central–West Central–Northeast West–Northeast

2010 0.1836 0.2141 0.2232 0.0594 0.0647 0.0461
2011 0.2413 0.2624 0.2761 0.0791 0.1045 0.0917
2012 0.0637 0.0690 0.0903 0.0212 0.0471 0.0424
2013 0.0974 0.2231 0.2473 0.1884 0.2178 0.1049
2014 0.1610 0.1955 0.2224 0.0532 0.0768 0.0555
2015 0.1400 0.1690 0.1700 0.0525 0.0417 0.0492
2016 0.1543 0.1582 0.1877 0.0504 0.0785 0.0611
2017 0.1719 0.1928 0.1831 0.0859 0.0546 0.0734
2018 0.1204 0.1375 0.1315 0.0508 0.0317 0.0442
2019 0.0662 0.0721 0.0822 0.0193 0.0363 0.0291
2020 0.0782 0.0869 0.0915 0.0240 0.0337 0.0250
2021 0.0824 0.0797 0.0931 0.0399 0.0470 0.0214

Table A2. Intra-regional Disparities in the Quality of Innovative Development.

National East Central West Northeast

2000 0.1403 0.1174 0.1200 0.1129 0.0389
2001 0.1388 0.1166 0.1277 0.0995 0.0451
2002 0.2976 0.2175 0.1098 0.3467 0.0790
2003 0.0909 0.0454 0.0661 0.0808 0.0661
2004 0.2881 0.2519 0.1157 0.0716 0.2752
2005 0.0157 0.0186 0.0030 0.0098 0.0030
2006 0.2241 0.2070 0.0130 0.0366 0.1985
2007 0.2080 0.1223 0.0973 0.0459 0.1954
2008 0.1201 0.0869 0.0308 0.0695 0.0389
2009 0.1898 0.1373 0.0962 0.0750 0.1302
2010 0.1447 0.1643 0.0408 0.0452 0.0436
2011 0.1847 0.1787 0.0784 0.0589 0.1039
2012 0.0535 0.0847 0.0134 0.0242 0.0304
2013 0.1689 0.1187 0.0562 0.1006 0.0978
2014 0.1347 0.1459 0.0396 0.0387 0.0600
2015 0.1115 0.1071 0.0263 0.0570 0.0335
2016 0.1259 0.1348 0.0598 0.0246 0.0670
2017 0.1400 0.1563 0.0598 0.0953 0.0310
2018 0.0971 0.1309 0.0307 0.0587 0.0212
2019 0.0569 0.0720 0.0234 0.0026 0.0380
2020 0.0623 0.0824 0.0218 0.0056 0.0344
2021 0.0633 0.0695 0.0563 0.0050 0.0229

Table A3. Inter-regional disparities in the quality of coordinated development.

East–Central East–West East–Northeast Central–West Central–Northeast West–Northeast

2000 0.3708 0.4503 0.5288 0.2362 0.2694 0.2726
2001 0.2742 0.2885 0.3944 0.1860 0.2483 0.2019
2002 0.1979 0.2357 0.3582 0.1078 0.2338 0.1927
2003 0.1883 0.2453 0.3319 0.1123 0.2025 0.1536
2004 0.1470 0.2561 0.2600 0.1949 0.2044 0.1025
2005 0.1396 0.2665 0.3048 0.1765 0.2226 0.1337
2006 0.2410 0.3256 0.3935 0.1231 0.2109 0.1584
2007 0.2303 0.2787 0.3418 0.1079 0.1668 0.1336
2008 0.2238 0.2709 0.3234 0.0924 0.1482 0.1283
2009 0.2184 0.2767 0.3142 0.0805 0.1327 0.1078
2010 0.2012 0.2845 0.5483 0.2639 0.5289 0.4559
2011 0.0744 0.0726 0.1996 0.0757 0.1896 0.1910
2012 0.0525 0.0533 0.1361 0.0431 0.1255 0.1134
2013 0.0510 0.0515 0.0466 0.0488 0.0308 0.0344
2014 0.0435 0.0402 0.0554 0.0380 0.0517 0.0415
2015 0.0438 0.0333 0.0482 0.0337 0.0443 0.0325
2016 0.0499 0.0320 0.0433 0.0401 0.0441 0.0281
2017 0.0488 0.0473 0.0496 0.0273 0.0349 0.0289
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Table A3. Cont.

East–Central East–West East–Northeast Central–West Central–Northeast West–Northeast

2018 0.0584 0.0292 0.0390 0.0578 0.0569 0.0344
2019 0.1727 0.1834 0.1886 0.0406 0.0469 0.0471
2020 0.0385 0.0308 0.0328 0.0362 0.0339 0.0302
2021 0.0317 0.0350 0.0323 0.0327 0.0300 0.0277

Table A4. Intra-regional disparities in the quality of coordinated development.

National East Central West Northeast

2000 0.3779 0.3656 0.1582 0.2587 0.1146
2001 0.2603 0.2343 0.1977 0.1404 0.1610
2002 0.2100 0.2004 0.0584 0.1103 0.1430
2003 0.2015 0.1864 0.0315 0.1182 0.1004
2004 0.1892 0.1708 0.0547 0.1319 0.0570
2005 0.2094 0.1627 0.0528 0.0772 0.1594
2006 0.2710 0.2612 0.0666 0.0822 0.1790
2007 0.2322 0.2261 0.0780 0.0850 0.1374
2008 0.2181 0.1976 0.0649 0.0885 0.1336
2009 0.2088 0.1873 0.0460 0.0612 0.1243
2010 0.2813 0.2010 0.1689 0.2964 0.1855
2011 0.0924 0.0662 0.0698 0.0705 0.2212
2012 0.0614 0.0569 0.0418 0.0397 0.0403
2013 0.0459 0.0432 0.0432 0.0428 0.0071
2014 0.0404 0.0424 0.0413 0.0319 0.0204
2015 0.0357 0.0401 0.0435 0.0200 0.0271
2016 0.0383 0.0367 0.0543 0.0201 0.0179
2017 0.0405 0.0622 0.0222 0.0259 0.0191
2018 0.0478 0.0231 0.0769 0.0292 0.0230
2019 0.1360 0.2549 0.0257 0.0456 0.0340
2020 0.0338 0.0284 0.0378 0.0292 0.0226
2021 0.0314 0.0292 0.0313 0.0280 0.0215

Table A5. Inter-regional disparities in the quality of green development.

East–Central East–West East–Northeast Central–West Central–Northeast West–Northeast

2000 0.2629 0.2679 0.2847 0.1188 0.1644 0.0802
2001 0.2366 0.2656 0.2871 0.1392 0.1996 0.1638
2002 0.2382 0.2644 0.3016 0.1424 0.2031 0.1737
2003 0.2343 0.2568 0.3080 0.1365 0.2043 0.1936
2004 0.2381 0.2510 0.3112 0.1446 0.2089 0.2032
2005 0.2481 0.2318 0.3095 0.1286 0.2068 0.1907
2006 0.2442 0.2265 0.3070 0.1253 0.2114 0.1864
2007 0.2365 0.2085 0.2802 0.1131 0.1836 0.1604
2008 0.2221 0.2023 0.2556 0.0992 0.1534 0.1366
2009 0.2121 0.2051 0.2325 0.1086 0.1354 0.1049
2010 0.1998 0.1881 0.2107 0.0800 0.1245 0.1097
2011 0.1953 0.2052 0.2026 0.0875 0.1090 0.1110
2012 0.2026 0.1929 0.1998 0.0815 0.1069 0.1032
2013 0.2010 0.2011 0.1809 0.0812 0.1125 0.0977
2014 0.2068 0.2058 0.1864 0.0840 0.1185 0.0985
2015 0.2142 0.2050 0.1827 0.0920 0.1319 0.0956
2016 0.2117 0.2046 0.1830 0.0931 0.1334 0.0962
2017 0.2099 0.2049 0.1837 0.0927 0.1276 0.0969
2018 0.2115 0.2048 0.1840 0.0939 0.1323 0.0980
2019 0.2116 0.2039 0.1844 0.0957 0.1357 0.0971
2020 0.2121 0.2020 0.1826 0.0963 0.1395 0.0972
2021 0.2142 0.2036 0.1835 0.0969 0.1418 0.0980
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Table A6. Intra-regional disparities in the quality of green development.

National East Central West Northeast

2000 0.2137 0.3629 0.0080 0.0671 0.0727
2001 0.2284 0.3211 0.0462 0.1593 0.0585
2002 0.2325 0.3185 0.0832 0.1603 0.0668
2003 0.2309 0.3086 0.0965 0.1574 0.0573
2004 0.2304 0.3034 0.1151 0.1529 0.0503
2005 0.2271 0.3055 0.1480 0.0919 0.0507
2006 0.2240 0.3005 0.1455 0.0810 0.0426
2007 0.2096 0.2880 0.1432 0.0572 0.0382
2008 0.1926 0.2794 0.1230 0.0567 0.0375
2009 0.1825 0.2692 0.1167 0.0837 0.0428
2010 0.1663 0.2609 0.0943 0.0497 0.0329
2011 0.1671 0.2665 0.0543 0.1005 0.0297
2012 0.1634 0.2644 0.0930 0.0516 0.0280
2013 0.1582 0.2584 0.0491 0.0917 0.0207
2014 0.1624 0.2633 0.0415 0.0969 0.0199
2015 0.1625 0.2610 0.0326 0.0976 0.0206
2016 0.1626 0.2601 0.0270 0.1000 0.0176
2017 0.1629 0.2607 0.0342 0.1009 0.0199
2018 0.1633 0.2605 0.0278 0.1011 0.0231
2019 0.1633 0.2602 0.0263 0.1010 0.0236
2020 0.1622 0.2580 0.0223 0.0992 0.0247
2021 0.1633 0.2596 0.0221 0.0992 0.0239

Table A7. Inter-regional disparities in the quality of open development.

East–Central East–West East–Northeast Central–West Central–Northeast West–Northeast

2000 0.4798 0.6085 0.6916 0.3599 0.4183 0.4415
2001 0.4568 0.6043 0.6535 0.3594 0.3940 0.4267
2002 0.4835 0.6286 0.6670 0.3745 0.4071 0.4339
2003 0.4783 0.6777 0.7591 0.4565 0.5624 0.4768
2004 0.5279 0.6651 0.7100 0.3779 0.4152 0.4132
2005 0.5552 0.6706 0.6931 0.3797 0.3687 0.4054
2006 0.5390 0.6697 0.6679 0.3957 0.3681 0.3888
2007 0.5255 0.6693 0.6594 0.4027 0.3733 0.3782
2008 0.4637 0.6446 0.6895 0.4323 0.4978 0.3983
2009 0.4892 0.6376 0.6923 0.3844 0.4861 0.3839
2010 0.5044 0.6412 0.7028 0.3700 0.4813 0.3761
2011 0.4865 0.6286 0.6802 0.3714 0.4709 0.3737
2012 0.4861 0.6182 0.6678 0.3579 0.4674 0.3869
2013 0.4613 0.5762 0.6217 0.3142 0.3837 0.3973
2014 0.5049 0.5965 0.6271 0.2825 0.3539 0.4147
2015 0.5711 0.6122 0.6029 0.4138 0.2932 0.4508
2016 0.5515 0.6049 0.5966 0.4148 0.3031 0.4483
2017 0.5862 0.5792 0.5842 0.4513 0.4287 0.3073
2018 0.5751 0.5466 0.5712 0.4504 0.4448 0.3171
2019 0.5113 0.5634 0.5535 0.4571 0.3114 0.4734
2020 0.5213 0.6857 0.6738 0.4612 0.3782 0.5353
2021 0.4969 0.6972 0.7541 0.4316 0.4727 0.4586

Table A8. Intra-regional disparities in the quality of open development.

National East Central West Northeast

2000 0.5223 0.4357 0.1736 0.4468 0.2686
2001 0.5083 0.4230 0.1762 0.4391 0.3375
2002 0.5238 0.4276 0.2099 0.4326 0.3535
2003 0.5636 0.4126 0.2283 0.4690 0.3316
2004 0.5448 0.4205 0.2338 0.4220 0.2655
2005 0.5463 0.4210 0.2498 0.4376 0.2477
2006 0.5370 0.4095 0.2558 0.4387 0.2460
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Table A8. Cont.

National East Central West Northeast

2007 0.5305 0.3988 0.2524 0.4364 0.2331
2008 0.5343 0.3919 0.2381 0.1598 0.5033
2009 0.5348 0.3979 0.2975 0.1445 0.4938
2010 0.5420 0.4098 0.2954 0.1690 0.4910
2011 0.5272 0.3983 0.2922 0.1822 0.4803
2012 0.5233 0.4021 0.3068 0.2071 0.4809
2013 0.4983 0.4242 0.2057 0.2836 0.4545
2014 0.5086 0.4228 0.1471 0.3183 0.4603
2015 0.5233 0.4252 0.2238 0.5116 0.3303
2016 0.5168 0.4213 0.2421 0.5031 0.3338
2017 0.5067 0.3932 0.5020 0.3357 0.2090
2018 0.5119 0.4682 0.5077 0.3361 0.2029
2019 0.4985 0.4418 0.3182 0.5228 0.1984
2020 0.5659 0.4176 0.0417 0.5786 0.4492
2021 0.5688 0.3877 0.1421 0.4571 0.4080

Table A9. Inter-regional disparities in the quality of shared development.

East–Central East–West East–Northeast Central–West Central–Northeast West–Northeast

2000 0.1790 0.1573 0.2697 0.1820 0.2836 0.2083
2001 0.2594 0.3066 0.2745 0.2497 0.0854 0.2487
2002 0.2651 0.2745 0.3334 0.0962 0.2395 0.2316
2003 0.3849 0.3588 0.3556 0.2564 0.2517 0.0924
2004 0.3816 0.3908 0.4266 0.1141 0.2367 0.2302
2005 0.3694 0.3423 0.3836 0.2992 0.3132 0.1224
2006 0.3293 0.2838 0.3507 0.2340 0.2628 0.1397
2007 0.3340 0.3198 0.3242 0.1602 0.1750 0.0970
2008 0.2812 0.2577 0.2956 0.2026 0.2345 0.1121
2009 0.2748 0.2579 0.3261 0.1705 0.2196 0.1438
2010 0.2525 0.2392 0.2953 0.1548 0.1996 0.1360
2011 0.2396 0.2358 0.2958 0.1659 0.2143 0.1299
2012 0.2517 0.2255 0.2751 0.1945 0.2451 0.1305
2013 0.1837 0.2040 0.2358 0.1569 0.1834 0.1823
2014 0.2009 0.1855 0.2265 0.1539 0.1806 0.1380
2015 0.1733 0.1967 0.2423 0.1282 0.1426 0.1826
2016 0.1535 0.1950 0.2464 0.1419 0.1910 0.1816
2017 0.1200 0.1790 0.2268 0.1384 0.1688 0.1912
2018 0.1315 0.1673 0.2282 0.1370 0.1674 0.1990
2019 0.2203 0.2458 0.3102 0.1373 0.1567 0.1974
2020 0.1309 0.1676 0.2150 0.1318 0.1593 0.1938
2021 0.1517 0.1220 0.1910 0.1236 0.1671 0.1363

Table A10. Intra-regional disparities in the quality of shared development.

National East Central West Northeast

2000 0.2271 0.1475 0.1976 0.0329 0.2735
2001 0.2545 0.2077 0.1025 0.2921 0.0386
2002 0.2615 0.2116 0.1196 0.0388 0.2982
2003 0.3124 0.2808 0.3017 0.1169 0.0428
2004 0.3272 0.2780 0.1348 0.0634 0.2858
2005 0.3236 0.2602 0.3502 0.0853 0.1193
2006 0.2868 0.2621 0.2946 0.0677 0.1214
2007 0.2587 0.2415 0.2085 0.0457 0.1164
2008 0.2491 0.2302 0.2610 0.0045 0.1400
2009 0.2426 0.2258 0.2095 0.0176 0.1647
2010 0.2243 0.2278 0.1859 0.0505 0.1577
2011 0.2210 0.2056 0.1979 0.0648 0.1436
2012 0.2348 0.2169 0.2502 0.0364 0.1550
2013 0.1928 0.2131 0.1265 0.1658 0.1406
2014 0.1880 0.2093 0.1665 0.1106 0.1226
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Table A10. Cont.

National East Central West Northeast

2015 0.1844 0.2004 0.0692 0.1549 0.1399
2016 0.1835 0.1786 0.0837 0.1633 0.1308
2017 0.1707 0.1434 0.0544 0.1758 0.1174
2018 0.1695 0.1436 0.0730 0.1697 0.1296
2019 0.2217 0.2506 0.0763 0.1625 0.1177
2020 0.1653 0.1427 0.0699 0.1590 0.1378
2021 0.1478 0.1236 0.1448 0.0775 0.1164
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