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Abstract

Grounded in the stage-specific evolution of tourism development determinants,
this study constructs an indicator system for factors influencing tourism de-
velopment during the high-quality development phase, and employs Geograph-
ical Detector and Geographically Weighted Regression (GWR) to investigate
the spatial heterogeneity mechanisms underlying tourism development levels
in the Yellow River Basin in 2019. The findings reveal that: (1) In the new
development stage, regional tourism development is shaped by both conven-
tional factors and emerging factors such as the new development philosophy,
collectively constituting the determinant system for regional tourism develop-
ment in the high-quality development phase. (2) Tourism development levels
in the Yellow River Basin exhibit a spatially differentiated pattern of progres-
sive decline from downstream to upstream regions, with pronounced internal
disparities in the upper and middle reaches compared to the lower reach, and
a notable supply-demand mismatch across the three reaches. (3) At both indi-
vidual and comprehensive dimensional levels, all factors demonstrate significant
impacts on tourism development, with emerging factors exerting stronger influ-
ences than conventional ones. The effect magnitude rankings of factors display
consistency, and tourism development is more substantially influenced by inter-
factor synergistic interactions. (4) Among conventional factors, consumption
level, transportation accessibility, and tourism resource endowment, and among
emerging factors, innovation capacity and green production, exert significant
spatially heterogeneous effects on tourism development, though the nature of
their heterogeneous spatial effects varies.
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Abstract

Based on the stage-specific changes in tourism development influencing factors,
this study constructs an indicator system for factors affecting tourism develop-
ment during the high-quality development stage and employs geodetector and
geographically weighted regression methods to explore the spatial differentiation
causes of tourism development levels in the Yellow River Basin in 2019. The re-
sults indicate: (1) In the new development stage, regional tourism development
is influenced by both traditional factors and new factors such as the new de-
velopment concept, which together constitute the influencing factor system for
regional tourism development in the high-quality development stage. (2) The
tourism development level in the Yellow River Basin exhibits a spatial differen-
tiation pattern of gradual decline from downstream to upstream, with relatively
large internal differences in the middle and upper reaches and smaller differences
in the downstream region, along with a notably significant mismatch between
supply and demand across the three reaches. (3) In both single and comprehen-
sive dimensions, all factors exert significant influence on tourism development,
with new factors demonstrating stronger effects than traditional factors. The
influence ranking of each factor shows consistency, and tourism development
is more substantially affected by synergistic interactions among factors. (4)
Among traditional factors, consumption level, transportation conditions, and
tourism resource endowment, and among new factors, innovation capacity and
green production, all have significant spatially heterogeneous impacts on tourism
development, though their heterogeneous spatial effects differ.

Keywords: tourism development level; high-quality development stage; influ-
encing factors; spatial heterogeneity; Yellow River Basin

The report of the 19th National Congress of the Communist Party of China ex-
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plicitly stated that China’s economy has transitioned from a high-speed growth
stage to a high-quality development stage. Since then, high-quality develop-
ment has become a hot topic in academic circles, with numerous related studies
emerging. In the tourism sector, the Chinese government has issued a series
of policy documents since the 19th Congress proposed the shift to high-quality
development. For instance, the 2018 Central Economic Work Conference ex-
plicitly called for promoting high-quality tourism development. In 2020, ten
ministries and commissions including the Ministry of Culture and Tourism and
the National Development and Reform Commission jointly issued the “Opinions
on Deepening ‘Internet 4+ Tourism’ to Promote High-Quality Tourism Develop-
ment.” The “14th Five-Year Plan for Culture and Tourism Development” issued
by the Ministry of Culture and Tourism in 2021 takes high-quality development
as a central theme throughout. These national-level documents not only re-
quire the tourism sector to actively implement the high-quality development
strategy but also indicate that China’s tourism industry has entered a new era
of high-quality development. In academic research, many scholars have divided
the development stages of China’s tourism industry over the 40-plus years since
the reform and opening up, with most identifying 2018 as the starting year for
China’s tourism industry to enter the high-quality development stage. There-
fore, both policy orientation and academic research generally agree that China’s
tourism high-quality development began in 2018. However, after entering this
stage, what factors will influence tourism development? How do the five new
development concepts and other influencing factors differentially affect tourism
development levels during the high-quality development stage? Do all these
factors exhibit spatial differentiation in their impacts on tourism development?
Analyzing these questions is crucial for improving the indicator system of influ-
encing factors for tourism high-quality development, deeply grasping the driving
factors and their magnitude in the new era, and thus analyzing the influencing
mechanisms of tourism high-quality development.

Tourism high-quality development is an academic proposition with Chinese char-
acteristics. Existing research has mainly focused on theoretical connotation
discussions, development level measurement, and characteristic evolution. In
measuring high-quality development levels, the five new development concepts
have become the theoretical cornerstone and mainstream dimension for con-
structing evaluation indicator systems. In fact, the new development concept
is not only the theoretical basis and measurement standard for understanding
tourism high-quality development but also the core element affecting tourism
development levels during the high-quality development stage. However, cur-
rent research on influencing factors of tourism high-quality development mostly
focuses on the main contradictions and tasks faced by tourism development be-
fore the high-quality development stage, examining the influences of economic
level, consumption level, industrial structure, transportation conditions, and
other factors, without fully considering the impacts of core high-quality devel-
opment factors such as innovation, coordination, green development, openness,
and sharing in the new development stage. This cannot comprehensively sum-
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marize the influencing factors of tourism development during the high-quality
development stage.

Meanwhile, as an important pole in China’s regional development pattern, the
Yellow River Basin’s high-quality development has been elevated to a national
strategy since the 2019 Zhengzhou Symposium. Although scholars have actively
explored high-quality development in different fields of the Yellow River Basin,
current research pays relatively little attention to tourism high-quality develop-
ment in this region, and there is still a lack of studies that decompose influencing
factors according to tourism development stages and then explore their impacts
on tourism development.

High-quality development is the core theme of China’s tourism industry in the
current and future period. Facing the major transformation from speed and
scale to quality and efficiency, actively analyzing influencing factors during the
high-quality development stage is significant for constructing and improving
the indicator system of influencing factors for tourism high-quality development
and serving the high-quality development of tourism in the Yellow River Basin.
Therefore, this study starts from the basis for dividing tourism high-quality
development stages, sorts out the influencing factors of tourism development
before and after entering the high-quality development stage, and constructs
an indicator system for influencing factors of tourism development during the
high-quality development stage. Second, taking the Yellow River Basin as an
example, this study uses geodetector to analyze the specific roles of different
influencing factors, especially the impacts of the new development concept—
the core factor of high-quality development—on tourism development. Finally,
the geographically weighted regression (GWR) model is employed to explore
the spatial heterogeneity of different factors’ impacts on tourism development,
aiming to deepen theoretical understanding of tourism development influencing
factors, enrich empirical analysis of influencing factors during the high-quality
development stage, and provide references for high-quality tourism development
in the Yellow River Basin.

1 Study Area Overview

The Yellow River’s main stream stretches 5,464 km, making it China’s second-
longest river. Flowing from west to east, it passes through nine provinces
(autonomous regions): Qinghai, Sichuan, Gansu, Ningxia, Inner Mongolia,
Shaanxi, Shanxi, Henan, and Shandong, covering a drainage area of 752,000
km?. The Yellow River Basin is the primary cradle of Chinese civilization,
profoundly influencing the course of Chinese civilization and bringing significant
impacts to human civilization. It is also a major region for China’s ecological
security barrier and holds a vital strategic position in China’s economic and
social development. According to statistics, the basin encompasses 9 provinces
(autonomous regions) with a total population of approximately 420 million,
accounting for about 30% of the national population. In 2019, domestic and
inbound tourists received by the 9 provinces (autonomous regions) in the
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Yellow River Basin accounted for 24.77% and 13.19% of the national total,
respectively, while the growth rates of domestic tourist arrivals and domestic
tourism revenue were 18.02% and 15.09%, respectively, significantly higher
than the national average of 11.7%. Moreover, this region possesses rich and
diverse ethnic customs, magnificent natural landscapes, and long-standing
traditional culture, resulting in characteristics of abundant tourism resources,
strong representativeness, and wide coverage. Statistics show that the Yellow
River Basin’s world cultural heritage sites account for 15.43% of the national
total, and the distribution density of national key cultural relics protection units
is 1.8 times the national average. The construction of four national cultural
parks—the Long March, Yellow River, Great Wall, and Grand Canal—all
involve the Yellow River Basin.

2 Data and Methods

2.1 Data Sources

As existing research does not have a unified definition of the Yellow River Basin’s
spatial scope, this study comprehensively considers the basin’s natural environ-
mental characteristics and socio-economic connections while ensuring the in-
tegrity of prefecture-level administrative boundaries. Following the spatial scope
division by Yang Yongchun et al., the study area is defined as 73 prefecture-level
units within the Yellow River Basin (excluding the Xilingol League). Specific
indicator data for all variables involved in this study are sourced from the 2019
statistical yearbooks of 9 provinces (autonomous regions) in the Yellow River
Basin, the 2019 national economic and social development statistical bulletins
of 73 prefecture-level units, and the China City Statistical Yearbook. Tourism
resource endowment data are obtained from the official websites of the Ministry
of Culture and Tourism, and culture and tourism departments of the 9 provinces
(autonomous regions). Regional total factor productivity is calculated using the
method of Guo Qingwang et al.

2.2.1 Tourism Development Index

Entering the high-quality development stage, interactions among tourism sub-
jects, objects, and media have become more complex and diversified, and their in-
terrelationships more easily affect high-quality tourism development. Therefore,
a systems theory approach that examines relationships among different subjects
can be considered to build an analytical model for comprehensively grasping
tourism development. Xi Jianchao et al. constructed a tourism development
index model based on tourism systems theory, which systematically organizes
tourism subjects, objects, and media elements into an integrated whole and
measures tourism development levels from the perspective of element-structure
interactions, making it a suitable theoretical model for measuring tourism de-
velopment levels during the high-quality development stage. Accordingly, this
study follows Xi Jianchao et al. to comprehensively measure regional tourism
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development levels from three dimensions: subject demand, media development,
and object supply.

The tourism development index is calculated as:

T=SxMxO

where T is the tourism development index constructed based on the “tourism
three bodies” model, and S, M, and O represent subject demand, media devel-
opment, and object supply, respectively.

Population size and per capita disposable income are the main determinants
of tourism demand. The former determines the potential number of tourists,
while the latter determines the intensity of tourism demand. Therefore, subject
demand is calculated as:

S=IxP

where S is subject demand, [ is per capita disposable income, and P is popula-
tion size.

In the “tourism three bodies” model, media includes transportation, informa-
tion, and marketing services related to tourism activities. Considering data
availability, this study measures media development using transportation net-
work density and internet penetration rate:

M = aymy; + aymsy

where M is media development, m,; is transportation network density, m, is
internet penetration rate, and a; and «, are weights for transportation network
density and internet penetration rate, respectively. Following Xi Jianchao et
al., both weights are set at 0.5.

Tourism objects consist of a system of different tourism elements, generally
including tourist attractions, facilities, and services. Although destination el-
ements are complex, high-quality tourism resources remain the primary pro-
ductive force for regional tourism development and the core of object supply.
Therefore, this study uses the sum of world heritage sites, excellent tourism
cities, national scenic spots, and A-level and above tourist attractions to rep-
resent the supply of high-quality tourism resources and constructs the object
supply index as:

_H+C+S+N

o P

where O is object supply, H, C, S, and N represent the numbers of world her-
itage sites, excellent tourism cities, national scenic spots, and A-level and above
tourist attractions, respectively, and P is population size.
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2.2.2 Geodetector

Geodetector is a statistical method for detecting spatial differentiation and re-
vealing its underlying driving forces. This study employs the factor detector in
Geodetector to analyze the spatial heterogeneity impacts of different variables
on tourism development in the Yellow River Basin and uses the interaction detec-
tor to analyze the interactive effects of explanatory variables on the dependent
variable. The detection results are represented by the ¢ statistic:

L
N Zh:l NhO—}ZL

=1
q No?

where ¢ is the detection value of the influencing factor’s explanatory power for
tourism development level; N and N are the number of units in the detection
element layer and the entire region, respectively; o2 and o2 are the variances
of the Y value (tourism development index) in the detection element layer and
the entire region, respectively; and h (h = 1, 2, .., L) is the stratification of
variable Y or factor X, where L is the maximum number of strata. The ¢ value
ranges from [0, 1]. A larger ¢ value indicates stronger explanatory power of each
influencing factor on the Y value, and vice versa.

2.3 Variable Determination

For regional tourism development, analyzing its structure and elements from the
tourism system perspective helps grasp the interactions among various internal
system elements. Many scholars have proposed tourism system models from
different perspectives, including representative foreign models such as Gunn’s
tourism function system model, Leiper’s tourism geography system model, and
domestic models by Wu Bihu and Yang Xinjun. These models effectively ex-
plain the supply-demand relationship between origin and destination areas and
the spatial processes of tourism activities. Xi Jianchao et al. summarized that
existing tourism system models can be generalized as the “tourism three bodies”
theory, comprising tourism subjects, objects, and media. Subjects are tourists,
the demand generators. Media are the connecting links between subjects and
objects, including transportation facilities, information networks, and marketing
services. Objects are the destination system, including tourist attractions, facil-
ities, and services. The simultaneous presence of these three bodies generates
tourism activities, and their interactions form the tourism system, constituting
the basic theoretical model for tourism system analysis.

Existing studies have found that regional tourism development is mainly in-
fluenced by regional policies, management systems, market demand, tourism
resource endowment, economic level, transportation conditions, and industrial
development (hereinafter referred to as traditional factors). However, as the
main contradictions in China’s tourism development have shifted, innovation,
coordination, green development, openness, and sharing (hereinafter referred
to as new factors) have become key drivers for promoting high-quality tourism
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development in the new era. Tourism development is increasingly influenced
by these new factors in addition to traditional ones. Therefore, to accurately
measure the impacts of traditional and new factors on tourism development lev-
els after entering the high-quality development stage, this study constructs an
indicator system for tourism development influencing factors that includes both
traditional and new elements based on previous research findings.

As shown in , the indicator system consists of independent and dependent vari-
ables. Independent variables include traditional and new factors. Traditional
factors comprise six indicators (X;—Xg), while policy and management systems
are excluded due to difficulty in objective and accurate representation. New
factors consist of five indicators (X;—X;;). The dependent variable is tourism
development level, measured by the tourism development index. also reports
descriptive statistics for each variable, presenting minimum, maximum, mean,
and standard error values for 73 prefecture-level units in the Yellow River Basin.

3 Results and Analysis
3.1 Spatial Pattern of Tourism Development Level

The tourism development index and its three dimensions—subject demand, me-
dia development, and object supply—were calculated for 73 prefecture-level
units in the Yellow River Basin. The results were imported into ArcGIS 10.2
software and classified into five grades using the natural breaks method, reveal-
ing the spatial pattern characteristics shown in [Figure 1: see original paper].

The spatial differentiation characteristics of tourism development levels in the
Yellow River Basin are evident: (1) The middle and lower reaches, such as
Guanzhong in Shaanxi, Henan, and Shandong, show significantly higher tourism
development levels than other areas, presenting an overall pattern of gradual
decline from downstream to middle to upstream. Provincial capitals demon-
strate notably higher tourism development levels than other cities, such as Xi’an,
Zhengzhou, and Jinan in the middle and lower reaches, and Lanzhou, Yinchuan,
and Hohhot in the upper reaches. (2) Except for provincial capitals, cities in the
middle and lower reaches generally exhibit higher tourism development levels,
such as Xianyang and Weinan in the middle reaches, and Luoyang, Kaifeng,
and Tai’an in the lower reaches. (3) Differences between cities in the middle
and upper reaches are substantial, while differences in the downstream region
are relatively small. Comparing the spatial differentiation patterns of subject
demand and object supply reveals a significant supply-demand mismatch in the
Yellow River Basin’s tourism development. Most cities in the middle and upper
reaches show weak demand but high supply levels, while downstream cities have
relatively strong overall demand but not necessarily absolute supply advantages.

Regarding the three tourism body dimensions, the differentiation patterns of
each dimension are generally consistent with the overall tourism development
level pattern, all showing a declining trend from downstream to upstream.
Provincial capitals hold advantages across all development dimensions. How-
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ever, in object supply, some cities in the middle and upper reaches also demon-
strate clear advantages, such as Xianyang, Weinan, Aba Prefecture, and Ordos.
This comparison reveals a serious supply-demand mismatch phenomenon in the
Yellow River Basin’s tourism development.

3.2 Traditional Factor Detection Analysis

To meet Geodetector’s data type requirements, each independent variable was
first discretized using the “means” tool in SPSS 22.0. After multiple trials,
classifying independent variables into six categories yielded the maximum g
value, meeting Geodetector’s optimal classification effect requirements.

Single-factor detection results show that except for industrial structure (Xj),
economic level (X;), consumption level (X,), urbanization level (X;), tourism
resource endowment (X;), and transportation conditions (X,) all have signif-
icant impacts on tourism development (). Based on ¢ values, the influence
ranking is: consumption level > tourism resource endowment > urbanization
level > transportation conditions > economic level, indicating that during the
high-quality development stage, consumption level has the greatest impact on
the Yellow River Basin’s tourism development, while economic level has the
weakest impact, consistent with the new era’s reliance on domestic demand to
drive socio-economic development. Regarding interaction effects, most factor
pairs show bivariate enhancement, with the rest showing nonlinear enhance-
ment. All interactive effects are greater than single-factor effects, indicating
that synergistic interactions among traditional factors are more conducive to
promoting tourism development.

3.3 New Factor Detection Analysis

Consistent with the traditional factor processing method, each new factor was
first discretized. After multiple experiments, classification into six categories
yielded the maximum ¢ value. Single-factor detection results show that openness
(X;), innovation capacity (Xg), regional coordination (Xg), and green produc-
tion (X;;) significantly affect tourism development in the Yellow River Basin,
while production efficiency (X;,) fails the significance test (). In terms of in-
fluence magnitude, the ranking is: innovation capacity > openness > regional
coordination > green production, indicating that among new factors, innovation
capacity has the strongest effect, followed by openness, with green production
having the weakest effect. Regarding interaction effects, except for the nonlin-
ear enhancement between regional coordination and production efficiency, and
between production efficiency and green production, all other factor pairs show
bivariate enhancement. The interactive effects of new factors on tourism de-
velopment are significantly stronger than single-factor effects, indicating that
interactions among the five new development concepts are more conducive to
improving tourism development quality in the Yellow River Basin.
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3.4 Comprehensive Detection Analysis

To examine the spatial heterogeneity impacts of traditional and new factors
on tourism development, the GWR model was employed. First, each continu-
ous independent variable was discretized. Through the “means” classification
method, six categories yielded the maximum ¢ value as the most appropriate
discretization scheme.

Traditional and new factors were jointly included as explanatory variables to
comprehensively examine their impacts on tourism development levels in the Yel-
low River Basin. To ensure explanatory variables met GWR’s multicollinearity-
free requirement, SPSS 22.0 was first used to test variable significance and
multicollinearity. Results showed that among traditional factors, consumption
level, transportation conditions, and tourism resource endowment simultane-
ously passed significance and multicollinearity tests (), with R? and adjusted
R? values of 0.612 and 0.587, respectively. Therefore, these three variables
were included in the traditional factor analysis. Among new factors, innovation
capacity and green production passed the tests (), with R? and adjusted R?
values of 0.543 and 0.512, respectively. Thus, innovation capacity and green
production were included in the new factor analysis.

3.5 Spatial Heterogeneity Analysis of Influencing Factors

The GWR regression results reveal that traditional factors’ influence is consis-
tent with the detection results above, but with R? increasing to 0.683 and ad-
justed R? to 0.651, indicating better model applicability for explaining tourism
development levels. Regarding specific impacts ([Figure 2: see original paper]),
consumption level positively affects tourism development in the Yellow River
Basin, with its influence showing a spatial effect of decreasing from west to east.
Tourism development in western Qinghai and Gansu is more affected by con-
sumption level, while eastern Inner Mongolia and Shandong are less affected.
Transportation conditions show positive effects decreasing from northeast to
southwest, with northeastern Inner Mongolia and Shanxi, and Shandong being
more constrained by transportation conditions, while southwestern Qinghai,
Gansu, and Guanzhong in Shaanxi are less affected. Tourism resource endow-
ment shows positive effects with greater impacts in the upper and lower reaches
than in the middle reaches.

In the new factor analysis, R? increased to 0.721 and adjusted R? to 0.694,
indicating even greater explanatory power and suggesting that new factors have
more pronounced heterogeneous spatial effects on tourism development in the
Yellow River Basin. Specifically ([Figure 3: see original paper]), innovation ca-
pacity’s impact decreases from northwest to southeast, with positive but small
coefficient differences, indicating that innovation capacity constrains tourism
development more in the middle and upper reaches of the Yellow River Basin,
related to factors such as insufficient economic levels, underdeveloped markets,
and lack of vitality in tourism enterprises. Green production’s impact is positive
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and decreases from upstream to downstream, with tourism development in up-
stream Qinghai, Sichuan, and Gansu being more susceptible to green production
impacts.

5 Conclusions and Recommendations

This study constructed an indicator system for influencing factors of tourism
development during the high-quality development stage, measured tourism de-
velopment levels in the Yellow River Basin using the tourism development in-
dex, analyzed the impacts of traditional factors, new factors, and comprehensive
factors on tourism development levels through Geodetector, and explored the
spatial heterogeneity of influencing factors. The main conclusions are:

(1)

Building upon previous research, this study constructed an evaluation in-
dicator system for regional tourism development influencing factors during
the high-quality development stage, comprising traditional and new fac-
tors. Traditional factors include economic level, consumption level, indus-
trial structure, transportation conditions, tourism resource endowment,
and urbanization level. New factors include openness, innovation capac-
ity, regional coordination, production efficiency, and green production.

Tourism development levels in the Yellow River Basin show a spatial dif-
ferentiation pattern of gradual decline from downstream to upstream, but
this pattern exhibits complex characteristics of multiple nested differences
among the three reaches, between cities within the basin, and within each
reach. The spatial differentiation patterns of the three tourism body di-
mensions are consistent with the overall tourism development level pat-
tern, with significant supply-demand mismatches existing among cities in
the middle and upper reaches.

Traditional factors, new factors, and comprehensive dimension factors all
significantly influence tourism development. Among traditional factors,
consumption level has the strongest influence, while economic level has
the weakest. Among new factors, innovation capacity has the strongest
effect, while green production has the weakest. Comprehensive dimen-
sion detection reveals that new factors have stronger impacts on tourism
development than traditional factors, and tourism development is more
substantially affected by synergistic interactions among factors.

Both traditional and new factors have significant spatially heterogeneous
impacts on tourism development in the Yellow River Basin, but with
different spatial effects. Among traditional factors, consumption level
has greater impacts on the upper reaches, transportation conditions have
greater impacts on Inner Mongolia, Shanxi, and Shandong, and tourism
resource endowment has greater impacts on the upper and lower reaches.
Among new factors, the positive impacts of innovation capacity and green
production decrease from upstream to downstream:.
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The Yellow River Basin holds an extremely important strategic position in
China’s regional development pattern, and high-quality tourism development is
an important path choice for promoting high-quality development in the basin.
Based on these findings, the following recommendations are proposed:

(1) Adopt tourism systems theory thinking to comprehensively and accurately
grasp the basic “national conditions” of tourism development in the Yel-
low River Basin, deeply understand the complex nested characteristics of
multiple differences between upstream, middle, and downstream regions,
between provincial capitals and non-capital cities, and within each reach.
Formulate an overall basin tourism development plan, improve the regional
tourism coordinated development mechanism, promote solid and in-depth
tourism cooperation and exchanges among the three reaches, and further
narrow regional disparities in tourism development.

(2) Target high-quality tourism development as the goal orientation, compre-
hensively analyze constraints on improving tourism development levels,
combine the influences of traditional and new factors, and while focusing
on single-factor effects, actively explore synergistic effects between the two
categories of factors. Construct core factor groups promoting tourism de-
velopment at different spatial scales and actively promote the free flow of
factors across the entire basin to enhance linkages and synergies among
factors.

(3) Adapt measures to local conditions, firmly grasp the key factors affecting
tourism development quality improvement in different regions, and pre-
scribe targeted solutions to enhance quality. Different regions in the up-
per, middle, and lower reaches of the Yellow River Basin should accurately
identify the main obstacles to further improving tourism development qual-
ity and adopt various methods such as optimizing factor combinations, im-
proving tourism infrastructure, stimulating tourism consumption vitality,
and enhancing green production levels to address their respective regional
weaknesses and improve tourism development levels, thereby promoting
high-quality tourism development.
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