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Introduction
Currently, the guiding role of culture in tourism development has become increasingly prominent. Peilin and Shuo [1] noted
that the integration of culture and tourism is an inevitable trend in implementing the new development philosophy. Among
various cultural tourism sectors, thematic tourism activities centered on revolutionary history, deeds, and spirit—
constitutes a distinctive and significant category. Recent statistics from China's Ministry of Culture and Tourism (2023)
indicated that cultural tourism revenue now accounts for over 30% of total tourism revenue and continues to grow steadily,
signaling its transition from a niche to a mainstream market. The deepening exploration of cultural tourism resources and
continuous innovation in related products have made these destinations increasingly popular among tourists. Despite
notable market progress, challenges such as inadequate management, underutilization of cultural resources, and
insufficient supporting services persist, which necessitating further research and policy guidance.
Scholars have employed various methods, including input-output analysis, the entropy method, coupling coordination
degree models, and exploratory spatial data analysis, to assess the integration and coordinated development of cultural and
tourism industries[2-5], forming a systematic research foundation. As a new industrial form involving the deep integration of
culture and tourism with a revolutionary history theme, further clarification of core concepts and theoretical frameworks is
necessary to measure this deep integration, especially given the limited research on evaluating cultural and tourism
integration within single-sector formats. In other words, current academic assessments of this specific form of cultural
tourism tend to be fragmented and one-dimensional, lacking a comprehensive, integrated, and multi-dimensional
evaluation index system for assessing the development level of cultural tourism integration [6].
To address this gap, this study aimed to investigate the following research questions: (1) How can the level of integrated
development of revolutionary heritage tourism be comprehensively evaluated? (2) What are the spatial disparities and
dimensional imbalances (economic, social, environmental, cultural) in its development across different cities in Guangdong?
(3) What is the coupling coordination degree between these subsystems, and what does it reveal about the sustainability of
current development models?

Literature Review
2.1 Sustainable Development Theory
Formally introduced in 1987, sustainable development's core principle is that present development should not compromise
the ability of future generations to meet their own needs [7]. It represents a development model that harmonize relationships
among economy, society, environment, and resources [8]. This framework is particularly critical for cultural tourism, as its
core resources are non-renewable and irreplaceable, making them susceptible to issues like over-exploitation and
redundant construction[9, 10].This context creates an urgent need to establish a balance between tourism development,
ecological conservation, and cultural preservation[11]. Achieving this entails not only addressing practical conflicts but also
systematically coordinating the interests of various stakeholders across the economic, social, environmental, and cultural
domains. Consequently, the application of sustainable development theory to cultural tourism establishes a clear
imperative for a holistic assessment framework capable of evaluating whether this intricate balance is being effectively
achieved.
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2.2 Cultural tourism
The concept of cultural tourism has evolved over the past two decades, shifting from a focus on “single heritage visits”
toward the “co-creation of cultural experiences.” The UNWTO defined it at its 22nd General Assembly in 2017 as
“tourism in which the visitors’ fundamental motivation is to learn, discover, experience, and consume the tangible and
intangible cultural attractions/products of a destination.” Richards [12] further elaborated that cultural tourism involves
“travel by people from their place of residence to cultural attractions to obtain new information and experiences to satisfy
their cultural needs.” Additionally, some scholars emphasize that cultural tourism is a type of tourism product primarily
aimed at learning, research, and investigation, enabling tourists to appreciate rich cultural heritage during sightseeing and
vacation, thereby gaining meaningful travel experiences—such as historical tours and folk custom tours, which are
currently emerging. As a distinctive form of tourism integrating ideological concepts, collective memory, and economic
functions, it has been examined extensively within the theoretical framework of heritage tourism [13, 14]. Academic inquiry
has approached the challenge of its sustainable integration from several angles, which can be categorized into three streams:
(1) Perspectives: Analyzing factors influencing destination attractiveness from micro[15, 16] and macro-levels [17]; (2)
Development Pathways: Proposing strategies like digitalization and industrialization to foster integration [18-20] ; and (3)
Indicator Systems: Developing systems to evaluate specific dimensions such as resources[21], competitiveness[22], or
efficiency using various quantitative models[23] .
While these research streams offer valuable insights, their collective body of work reveals a critical limitation when
measured against the holistic imperative of sustainable development. Existing evaluations often remain fragmented,
focusing on single dimensions in isolation and lacking a comprehensive, multi-dimensional index system for assessing
integrated development levels. This methodological gap means that current assessments of cultural tourism tend to be one-
dimensional, failing to capture the complex interplay and coordination among the economic, social, environmental, and
cultural subsystems. The present study is designed to address this specific gap.

Research Methodology
3.1 Research Design
Geng, et al. [11] emphasized that culture-tourism coupling is a multidimensional, systemic concept whose richness cannot
be captured by single indicators. Selection should adhere to principles of scientificity, comprehensiveness, systematicness,
and data availability. Wang [24]highlighted the vulnerability and irrecoverability of non-renewable revolutionary history
resources, underscoring the necessity for sustainable development in cultural tourism.
Therefore, guided by sustainable development theory and considering the interrelations among the tourism economy,
society, environment, and culture, this study draws on the work of Ding, et al. [25] and Peng [26] to construct a
comprehensive evaluation index system. The framework consists of an objective layer (evaluating cultural tourism
integration) and four criterion layers: economic level, social benefits, environmental quality, and cultural resources. The 13
indicators within these layers were specifically selected to capture the core tenets of integrating revolutionary heritage with
tourism. They are designed to measure not only the economic vitalization of these historically significant regions but also
the social and educational value derived, the ecological sustainability of the sites, and the preservation and activation of the
cultural heritage itself. A detailed breakdown of these indicators is provided in Table 1

Table 1 Evaluation Index System for Cultural and Tourism Integration
Target Dimension Indicator

Evaluation Index
System of Cultural and
Tourism Integration

Economic Level Total Tourism Revenue

Ratio of Total Retail Sales of Consumer Goods to GDP
Share of Tourism Revenue in Tertiary Industry Value-
Added

Social Benefits Number of Three-Star-and-Above Hotels

Total Tourist Arrivals

Newly Created Urban Employment
Environmental
Quality

Forest Coverage Rate

Proportion of Days with Air Quality Meeting Standards

Per Capita Public Green Space
Cultural resources Number of Museums

Number of State-Level Key Cultural Relics Protection
Units
Number of Classic Cultural Tourism Scenic Spots

Number of Patriotic Education Bases
Note: Weights for each indicator were determined using the Entropy Weight Method.
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3.2 Research Methodology
To evaluate the complex, multi-dimensional nature of sustainable cultural-tourism integration, this study employs a
systematic, three-stage hybrid analytical approach. This integrated methodology is specifically designed to provide a
comprehensive assessment by moving from individual indicator importance to overall performance, and finally to internal
systemic harmony. First, the Entropy Weight Method (EWM) is utilized to objectively determine the weight of each
evaluation indicator, thereby mitigating the influence of subjective judgment. Second, these objective weights are
incorporated into the TOPSIS model to calculate a comprehensive score and rank the overall developmental level of each
city. Finally, the Coupling Coordination Degree (CCD) model is applied to assess the internal synergy and balance among
the economic, social, environmental, and cultural subsystems, revealing a crucial dimension of coordination that an aggregate
score alone cannot capture.
3.2.1 Entropy Weight Method
As an objective weighting method, the entropy weight method determines weights based on the degree of variation among
indicators, effectively reducing the influence of subjective factors and enhancing the scientific rigor and objectivity of the
research [27]. The specific procedure is as follows:
Data normalization: Original data were normalized using the range method to eliminate dimensional differences[28]:

Yij=
Xij-min Xij

max Xij -min Xij
1

where Yij represents the normalized value of the j-th indicator for the i-th city, Xij is the original value,
and min(Xj)and max(Xj) are the minimum and maximum values of the j-th indicator, respectively.
Weight Calculation: To ensure the logarithmic operation in information entropy calculation is meaningful and avoid zero
values, a small shift is applied to the normalized data: yij=Yij+0.01. Then, the utility value of each indicator is calculated
through information entropy to determine the weights. The formulas are as follows:
Calculate the proportion of the j-th indicator in the i-th region:

Pij=
Yij

sum Yij
2

Calculate the entropy value of the j-th indicator:

Ej=-
1

lnm
i=1

m

� Pij lnPij 3

Calculate the utility value of the j-th indicator:
Dj=1-Ej 4

Calculate the weight of the j-th indicator:

Wj=
Dj

j=1
n� Dj

5

where m is the number of study areas and n is the number of indicators.
3.2.2 TOPSIS Comprehensive Evaluation Method
The TOPSIS method rank evaluation objects by calculating indicator weights, determining ideal solutions, and comparing
the proximity of each alternative to the ideal solution. The attribute value corresponding to an indicator with a larger
weight is closer to the optimal value, indicating a better evaluation of the alternative [29]. The calculation process is as
follows:
Construct the weighted normalized matrix:

Zij=Yij×Wj 6
Determine the ideal best (Z+) and ideal worst (Z−) solutions:

Z+=max Z1+,Z2+,Z3+…Zn+ 7
Z-=min Z1- ,Z2- ,Z3-…Zn- 8

Calculate the Euclidean distances to the ideal best and worst solutions:

Di+=
j=1

n

� Wj Zij+Zij+
2

9

Di-=
j=1

n

� Wj Zij+Zij
2

10

Calculate the relative closeness to the ideal solution:

Ai=
D-

D++D- 11
3.2.3 Coupling Coordination Degree Model
The coupling degree reflects the degree of interaction among systems in cultural–tourism integration but are insufficient to
express the benign coupling and coordination status. Therefore, a coupling coordination degree model is constructed to
address this limitation. The calculation process is as follows:
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Scores of each system:

Uz=
i=1

n

� Wij×Yij 12

Coupling degree of four systems:

C=
4 U1×U2×U3×U4

U1+U2+U3+U4
13

Comprehensive Score:
T=a×U1+b×U2+c×U3+d×U4 14

The coupling coordination degree:
D= C×T 15

where a,b,c,dare undetermined coefficients with a+b+c+d=1. Given the equal importance of economic, social,
environmental, and cultural dimensions in sustainable cultural tourism development, each is assigned a weight of 0.25.
Drawing on [30], the coupling degree is divided into four intervals, and the coupling coordination degree into 10 levels (see
Table 2).
Table 2 Classification Criteria for Coupling Degree and Coupling Coordination Degree

Coupling Degree Coupling Degree Coupling
Coordination Degree Coordination Level

(0.8, 1.0] High Coupling (0.8, 1.0] Quality Coordination
(0.5,0.8] Moderate Coupling (0.6,0.8] Intermediate Coordination
(0.3,0.5] Low Coupling (0.4,0.6] Marginal Coordination
(0,0.3] Marginal Coupling (0,0.4] Dysregulation

3.3 Research Context
As a pivotal cradle of China's modern revolutionary movements and a forefront region of reform and opening-up,
Guangdong Province boasts rich and diverse red tourism resources with considerable historical depth and thematic breadth.
These resources cover a comprehensive historical spectrum spanning the National Democratic Revolution (e.g., the Site
Memorial Hall of the Guangzhou Peasant Movement Institute), the Agrarian Revolutionary War (e.g., the Haifeng Red
Palace and Red Square Site Memorial Hall), and the Anti-Japanese War (e.g., the Chaoshan Anti-Japanese War Memorial
Hall), constituting a coherent historical narrative. In terms of resource structure, the province possesses well-established
national-level scenic spots—13 of which were listed in the third batch of the National Red Tourism Classic Scenic Spots
Catalogue issued by the National Development and Reform Commission in 2016, ranking sixth nationally—while also
facing challenges typical of grassroots-level sites. Overall, the resource distribution exhibits a pyramid-shaped pattern
similar to the national profile, reflecting the actual development landscape of red tourism in China. Moreover, as one of
China's leading economic provinces, Guangdong's robust economy provides solid support for pioneering and innovative
development in cultural tourism.
Therefore, the study area comprises nine cities in Guangdong Province (Guangzhou, Meizhou, Huizhou, Shenzhen,
Shanwei, Zhongshan, Dongguan, Shaoguan, and Heyuan), chosen for their abundance of representative cultural tourism
resources. Underpinned by sustainable development theory, an evaluation system was built around four dimensions:
economic level, social benefits, environmental quality, and cultural resources. The empirical analysis of the development
level in these cities serves as a basis for proposing implications for cultural tourism development both within Guangdong
and across China.
3.4 Data Source
The sample for this study comprises cities in Guangdong Province that are endowed with classic cultural and tourism
scenic spots. Data were primarily sourced from official publications, including the 2022 city statistical yearbooks,
government websites, and bulletins on national economic development, ecological conditions, and social statistics. Missing
data for certain variables were supplemented using the interpolation method.

Results
4.1 Data Processing
Following the calculation of indicator weights via the entropy weight method (see Table 3), the TOPSIS method was used
to compute the comprehensive development levels for the nine cities in 2022 (see Table 4), thus allowing for an in-depth
analysis across the economic, social, environmental, and cultural dimensions.
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Table 3 Indicator Weights Determined by the Entropy Weight Method
Dimension Indicator Layer Weight
Economic Level Total Tourism Revenue 0.60

Ratio of Total Retail Sales of Consumer Goods to GDP 0.22

Share of Tourism Revenue in Tertiary Industry Value-
Added

0.18

Social Benefits Number of Three-Star-and-Above Hotels 0.33

Total Tourist Arrivals 0.38

Newly Created Urban Employment 0.29

Environmental
Quality

Forest Coverage Rate 0.37

Proportion of Days with Air Quality Meeting Standards 0.32

Per Capita Public Green Space 0.31

Cultural resources Number of Museums 0.22

Number of State-Level Key Cultural Relics Protection Units 0.18

Number of Classic Cultural Tourism Scenic Spots 0.40

Number of Patriotic Education Bases 0.20

Table 4 Comprehensive Development Scores and Rankings by City (2022)

City
Comprehensive
Relative
Closeness (A)

Overall
Ranking

Economic
Developmen
t Ranking

Social
Benefit
Ranking

Environmen
tal Quality
Ranking

Cultural
Resources
Ranking

Guangzhou 0.778 1 1 1 8 1
Meizhou 0.330 3 4 6 1 2
Huizhou 0.258 6 6 4 4 7
Shenzhen 0.472 2 2 2 9 3
Shanwei 0.218 8 7 8 5 9
Zhongshan 0.199 9 5 7 6 8
Dongguan 0.226 7 3 3 7 5
Shaoguan 0.276 4 8 5 2 6
Heyuan 0.274 5 9 9 3 4

4.2 Dimensional Analysis of Cultural-Tourism Integration in Guangdong Province
4.2.1 Economic Level
In the economic dimension, total tourism revenue carries the greatest weight. The analysis reveal significant disparities
among the nine cities. Guangzhou holds a pronounced lead, followed by Shenzhen, with both cities' performance largely
driven by their superior total tourism revenue, a benefit of their status as national economic centers. The other seven cities
exhibit closely clustered scores. Notably, Meizhou ranks third, attributable to its high ratio of retail sales of consumer
goods to GDP, which indicates a well-developed tourism sector despite a lower aggregate revenue.
4.2.2 Social Benefit
Regarding social benefits, Guangzhou, Shenzhen, and Dongguan ranked highest. Guangzhou and Shenzhen led notably,
suggesting stronger tourism infrastructure and service quality, which supports employment through cultural–tourism
integration. Shanwei and Heyuan scored lowest, with Heyuan’s pronounced lag in social benefits hindering integrated
development.
4.2.3 Environmental Quality
Analysis of environmental quality reveals a prevalent inverse relationship with economic level, especially in Guangzhou
and Shenzhen—a situation highly unfavorable for sustainable cultural tourism. This align with the concept of an
"interactive stress relationship" between tourism development and the ecological environment [31]. To address this tension
and achieve the necessary multi-level coordination, the "red-green integration" model proposed by [32] suggests fostering
mutual support between ecological preservation and industrial development through scaled and branded structures.
4.2.4 Cultural Resource
Regarding cultural resources, the substantial weight assigned to the number of classic scenic spots underscores their role as
primary development drivers. A clear hierarchy is revealed: Guangzhou is the dominant leader due to its comprehensive
strength across all cultural asset categories. Meizhou secures a solid second place, characterized by strong performance in
classic spots and overall balance. A different pattern is observed in Shenzhen and Heyuan, where development is uneven,
with each city leading in only one specific aspect while lagging in others.
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4.3 Coupling Coordination Analysis of Cultural-Tourism Integration in Guangdong Province
The coupling degrees and coordination degrees among the four subsystems—economic level, social benefits,
environmental quality, and cultural resources—were calculated. These results form the basis for analyzing the mutual
coordination state within the cultural-tourism integration evaluation system across the sample cities (see Table 5).
Table 5 Coupling Degree and Coupling Coordination Degree Analysis of Subsystems

City Coupling
Degree C Coupling Level Coordination

Degree D Coordination Level

Guangzhou 0.94 High 0.88 Quality Coordination
Meizhou 0.65 Moderate 0.50 Marginal Coordination

Huizhou 0.70 Moderate 0.45 Approaching
Dysregulation

Shenzhen 0.93 High 0.63 Elementary Coordination
Shanwei 0.45 Low 0.32 Mild Dysregulation
Zhongshan 0.67 Moderate 0.35 Mild Dysregulation

Dongguan 0.89 Moderate 0.47 Approaching
Dysregulation

Shaoguan 0.65 Moderate 0.43 Approaching
Dysregulation

Heyuan 0.54 Moderate 0.38 Mild Dysregulation

Conclusion and Discussion
5.1 Conclusion
Against the backdrop of socio-economic development, tourism consumption has become an integral component of daily
life, leading to significantly growing demand for tourism products and services. As a distinctive tourism form, cultural
tourism serves not only leisure and entertainment purposes but also educational and cultural inheritance functions. Its
unique historical and cultural value is attracting increasing interest from younger tourists eager to understand national
history and revolutionary traditions, thereby promoting regional economies and sustaining the national spirit. Based on
existing research, this study constructs a detailed evaluation index system for culture-tourism integration in Guangdong's
cities with representative revolutionary heritage. The system, comprising four dimensions (economic level, social benefits,
environmental quality, cultural resources) and 13 indicators, was analyzed using the entropy weight method, TOPSIS, and
a coupling coordination degree model. This study yielded three principal findings regarding cultural-tourism integration in
Guangdong Province:
1. Significant Regional Disparities: Evaluation across a 13-indicator system revealed a pronounced development gap
among the nine cities. Guangzhou (0.778) was the clear leader, Shenzhen (0.472) ranked a distant second, and the
remaining seven cities formed a low-level cluster (0.199-0.330) with minimal internal differentiation.
2. Efficiency-Environment Trade-off: A negative correlation was observed between developmental efficiency and
ecological carrying capacity in all but one city (Meizhou), highlighting the need to prioritize ecological protection in
tourism planning.
3. Uncoordinated System Interaction:While the four systems showed reasonably good coupling, their coordination was
generally low. This indicated that the cities had yet to achieve synergistic, high-quality integration.
5.2 Discussion
5.2.1 Enhance the coordinated development system of Cultural and Tourism industries
As a distinctive and meaningful form of tourism, cultural tourism is critical for boosting economic returns and fostering the
growth of related industries. The findings revealed pronounced regional disparities and imbalanced subsystem
coordination, underscoring the necessity of transitioning from fragmented management to an integrated development
model. Policymakers should prioritize establishing cross-sector collaboration mechanisms that link cultural tourism
with complementary industries such as catering, accommodation, and transport. Enterprises should pursue deeper
collaboration with local traditional sectors. Integrated services such as catering and accommodation with cultural
resources.. Furthermore, coordinated development with other regional attractions facilitates resource sharing and
capitalizes on complementary advantages. Such integration not only amplifies economic benefits but also creates a
cohesive visitor experience, strengthening the overall competitiveness of the cultural tourism ecosystem.
5.2.2 Optimize the Innovation and Development Path of Cultural and Tourism Enterprises
Innovation is fundamental to achieving the long-term development of cultural tourism. Innovation is fundamental to
achieving the long-term development of cultural tourism. The moderate level of integration development highlighted
gaps in operational efficiency and cultural resource utilization. Enterprises should accelerate the adoption of digital
tools—such as big data analytics, VR, and AR—to optimize service delivery and design immersive narrative
experiences. These innovations do not merely enhance visitor engagement; they establish a new operational paradigm
where technology acts as a bridge connecting cultural heritage with contemporary consumption patterns.
5.2.3 Implement the concept of ecological sustainability in cultural and tourism development
The integration process must emphasize harmony between tourism and the ecological environment, adhering strictly to
sustainable development principles. This entails, first, local governments should mandate environmental impact
assessments and continuous ecological monitoring for all cultural tourism projects. In parallel, ecological protection
education for tourists should be strengthened to foster environmental awareness and encourage conscious participation in
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conservation efforts. Furthermore, the development of “culture + ecology” themed products can align visitor satisfaction
with conservation objectives, creating a sustainable model that balances economic growth with environmental stewardship.
5.3 Limitations and Prospects
First, data breadth and timeliness are limited. This study uses 2022 cross-sectional data from nine cities in Guangdong,
with relatively single sources and short time span, possibly limiting universality and representativeness. Some indicators
(e.g., tourist emotional experience, digital technology application depth) lack official statistics, weakening conclusion
comprehensiveness. Second, although the evaluation system includes four dimensions, other important factors (e.g., tourist
experience and satisfaction, digital application degree) may be omitted. Future research should expand samples and
improve the index system for greater comprehensiveness and scientific rigor.
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