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Abstract: Against the backdrop of rural revitalization, inland ethnic minority regions in China are developing recreational fisheries
to boost socioeconomic gains and resident well-being, with specialized formats as a core trend. To assess this industry’s development
and its well-being impacts, this study combined the Delphi method and Analytic Hierarchy Process (AHP) to construct an evaluation
system covering eight key dimensions. Results showed economic benefits and government support were the top-priority dimensions
and exerted significant positive impacts on well-being; fishery and ethnic cultural differences had moderate positive effects, with
key indicators including demonstration base construction, funding subsidies, and ethnic food culture. The study concludes that
optimizing policy support, innovating ethnic cultural resources, and enhancing resident skills can help achieve the dual goals of
cultural conservation and improved well-being in target regions.
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1. Introduction

Against the backdrop of China's rural revitalization strategy, ethnic minority areas are ushering in unprecedented opportunities
for economic transformation and cultural revitalization. As an emerging industry integrating ecological conservation, cultural
heritage protection, tourism recreation, and industrial innovation, leisure fisheries have been incorporated into the core goals of
national fisheries development plans from the 12th to the 15th Five-Year Plans [1]. National policies explicitly mandate leveraging
various water area resources to transform traditional fishing sites into ecological, scenic, and recreational spaces, while fostering
diversified business formats such as sightseeing fisheries, fishing experiences, and fishery-themed cultural activities to cater to the
surging demand for leisure consumption [2].

Within this policy framework, priority is given to deepening the integration of fisheries and cultural tourism, including the
construction of national-level recreational fisheries demonstration bases and the exploration of new business models like fishing-
themed homestays and sea fishing competitions [3]. Meanwhile, ecological conservation must be synergized with industrial
upgrading: recreational fishery projects are required to adopt ecological restoration measures (e.g., stock enhancement and artificial
reefs) to form a closed-loop development model of “fish observation-fish protection-fish farming” [4]. This model not only unlocks
the ecological dividends of fisheries but also drives rural prosperity through “fishery-boosted tourism and tourism-driven village
development”, further improving residents’ living environments, increasing disposable income, and enhancing their overall
wellbeing [5].

Government policies play a pivotal role in guiding planning, allocating resources, and regulating operations. Forward-looking
policies such as tax incentives and infrastructure investments can reduce the burden on practitioners, improve venue accessibility,
attract tourists, stimulate economic growth and employment, and thus indirectly elevate residents’ wellbeing [6]. Conversely,
inadequate or misaligned policies may constrain industrial development and weaken these positive impacts . Beyond policy factors,
geographical constraints also hinder progress: the lagging infrastructure of recreational fisheries—especially in inland and remote
mountainous ethnic minority areas with poor transportation and information isolation—impairs visitor experiences and limits local
residents’ ability to diversify their livelihoods [7]. Additionally, climate change has disrupted water ecosystems by altering
precipitation patterns, water quality, and biodiversity, which in turn affects the distribution and abundance of fishery resources [8].
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Extreme weather events and water temperature fluctuations can damage facilities, increase operational risks, destabilize industry
practitioners’ incomes, and ultimately erode their wellbeing [9].

Wellbeing has emerged as a core indicator for measuring the quality of individual and societal life, and has become a focal
point in academic research, particularly for fostering harmonious industrial relations in ethnic minority regions . However, existing
studies predominantly focus on economic impacts, ecological perceptions, and residents’ participation willingness, with limited
attention paid to the wellbeing of ethnic minority communities [10]. Notably, there is a lack of systematic exploration into how
cultural differences, alongside government policies, geographical constraints, and climate change, jointly influence their subjective
wellbeing.

To address this research gap, this paper selects three villages in Jiangkou County, Tongren City, Guizhou Province—Zhaisha
Dong Village, Yunshe Tujia Village, and Zhaibao Village near Mount Fanjing—as case studies. This area was designated a National
Aquatic Germplasm Resource Reserve for Endemic Fish in 2015 and boasts several top eco-fishery sites in Guizhou. In recent years,
Jiangkou County has pioneered a distinctive leisure fishery model by integrating cold-water fish resources with ethnic minority
culture, supported by government policies and fishery bases . The county has achieved notable progress in fishery-driven poverty
alleviation, and was listed among China’s Top 100 Counties for Tourism Competitiveness in 2019 [11]. While this model has
improved local infrastructure and living standards, it has also faced challenges such as low participation rates among ethnic minority
residents and declining environmental quality [12]. These villages thus serve as a typical microcosm of leisure fisheries development
in China’s ethnic minority regions, reflecting the dynamics of residents’ wellbeing changes during industrialization.

This paper employs the Analytic Hierarchy Process (AHP) to study the key influencing factors and indicators of the well-being
of ethnic minority residents related to cultural differences in recreational fishery. Through questionnaire survey data, the aim is to
provide scientific evidence and decision-making references for governments in ethnic minority areas, in order to optimize policy
guidance, improve regulatory frameworks, promote industrial transformation, construct sustainable development models, and
ultimately enhance the well-being of local residents.

2. Literature Review

Amid the in-depth advancement of rural revitalization strategies and the growing academic and policy emphasis on residents’
subjective well-being, recreational fisheries in ethnic minority-inhabited regions have emerged as a pivotal nexus for reconciling
ecological conservation, cultural heritage preservation, and socioeconomic prosperity. This section undertakes a systematic and critical
review of core concepts, foundational theoretical frameworks, industry development status quo, and comparative advantages pertaining
to recreational fisheries, with a focused inquiry into the intrinsic mechanisms through which cultural diversity in recreational fisheries
interacts with the well-being of local indigenous residents. Given the multidimensionality and complexity of factors governing
recreational fisheries development and its subsequent impacts on residents’ well-being, this literature review synthesizes extant
scholarly works to delineate three core logical strands: the conceptual connotation and measurement of well-being, the theoretical
underpinnings of recreational fisheries development in ethnic minority contexts, and the empirical landscape of the industry’s evolution
in target regions. This integrative review framework establishes a robust theoretical groundwork for identifying context-specific
influencing factors, which necessitates the synergistic integration of local residents’ subjective perceptions, the inherent cultural value
of traditional fisheries, and the on-the-ground development realities of fisheries sectors in ethnic minority areas.

2.1 Definition of Happiness

The concept of happiness can be traced back to the time of Socrates in ancient Greece, who first proposed that the pursuit of virtue
is the guarantee for people to attain happiness. Subsequently, Aristotle and Plato developed and refined Socrates' theory, with Aristotle
particularly offering a comprehensive theory of happiness from a philosophical perspective through speculative reasoning [13]. He
posited that the highest state of happiness is virtue; achieving virtue leads to happiness. He also argued that virtuous practices constitute
happiness [14]. The concept of well-being was first introduced by Easterlin (1974), who observed an inverted U-shaped linear
relationship between income and well-being. He found that as income increases, people's sense of well-being gradually rises, peaks at
a certain point, and then diminishes as marginal well-being decreases [15]. Subsequently, various scholars defined well-being from
different perspectives. Broadly, well-being can be categorized into subjective well-being and psychological well-being. Diener (1984)
first introduced subjective well-being, defining it as an individual's cognitive evaluation and emotional experience of life [16]. Ross et
al. [17] viewed well-being as a psychological state arising from the fulfillment of diverse personal needs. Veenhoven defined subjective
well-being as an individual's evaluation of their overall quality of life through affects and thoughts [18]. Xing [19] characterized it as
the unity of satisfaction, happiness, and sense of value—a positive psychological experience regarding one's survival and development
status, arising from the interplay of objective conditions and value-based needs. From these diverse conceptualizations, it is evident
that happiness manifests primarily on subjective and psychological levels. It expresses, on one hand, an individual's satisfaction with
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their current life circumstances and, on the other, the degree to which they achieve their pursued goals. When an individual feels content
with their life state and realizes their aspirations, personal happiness is attained.

2.2 Theories Related to Recreational Fisheries and Ethnic Minorities

As a composite industry integrating agriculture, fisheries, tourism, and culture, recreational fisheries are underpinned by multiple
theoretical frameworks, including sustainable development theory, multifunctional agriculture theory, experience economy theory, and
place-based theory. These theories provide an academic foundation for the development of recreational fisheries while also offering
reference points for ethnic minority-specific development models.

Sustainable Development Theory emphasizes balancing economic growth with social equity and ecological conservation. As an
industry reliant on natural ecosystems, recreational fisheries must adhere to sustainable development principles. This involves achieving
coordinated economic, social, and ecological benefits through scientific fisheries management, eco-friendly tourism development, and
cultural resource preservation. This principle holds particular significance in ethnic minority regions [20]. Many ethnic minority
settlements are located in ecologically fragile areas—for instance, the Miao and Dong communities in Guizhou predominantly inhabit
karst landscapes characterized by limited water resources and ecosystems vulnerable to disruption [21]. Therefore, developing
recreational fisheries must balance economic benefits with ecological conservation. For instance, promoting ecological fishing models
like “rice-fish co-cultivation” not only avoids damaging the natural environment but also advances local ecological protection and green
sustainable development [22].

Multifunctional Agriculture Theory posits that agriculture encompasses not only the production of food and cash crops but also
multiple functions including ecological regulation, social and cultural heritage preservation, and recreational activities. Recreational
fisheries exemplify this expansion of agricultural and fisheries functions. By developing diversified industries such as rural tourism,
recreational angling, water-based entertainment, and fisheries cultural exhibitions, the economic and social value of fisheries is
enhanced [23]. In ethnic minority regions, traditional fisheries represent not only a production method but also a cultural symbol. For
instance, the Dong people's rice-fish farming, the Miao people's fish sacrifices, and the Tujia people's fishing customs all reflect the
multifunctionality of fisheries. Integrating these cultural elements into recreational fisheries can attract visitors to participate in
experiential activities. The Dong region, for example, can develop an “ecotourism model combining rice-fish symbiosis with ethnic
villages,” allowing tourists to enjoy pastoral scenery while experiencing the joy of Dong rice-field fishing [24].

The Experience Economy Theory emphasizes that the modern economy has shifted from a “product economy” to an “experience
economy,” where consumers not only purchase products or services but increasingly value the feelings and experiences gained during
consumption [25]. The development of recreational fisheries is grounded in this theory, enhancing visitors' immersive experiences
through activities such as angling, fishing, displays of fishing culture, and folk customs. The role of the experience economy is
particularly prominent in ethnic minority recreational fisheries. For instance: Miao regions can develop projects like “Single-log Dragon
Boat Experience + Miao Fish Feast,” allowing visitors to participate in dragon boat races followed by tasting specialty fish dishes [26];
Dong regions can organize interactive activities such as “Rice Paddy Fishing + Ethnic Song and Dance Performances,” enabling visitors
to experience Dong culture in a relaxed and joyful atmosphere [27]; Tujia regions could introduce “fishing skill training + Tujia fishing
and hunting story sharing,” enabling visitors to learn fishing techniques while understanding Tujia fishing culture [28].

Place Dependence Theory emphasizes that the successful development of an industry often relies on unique local natural
resources, cultural backgrounds, and social structures. The development of recreational fisheries cannot be divorced from local
characteristics but should integrate unique natural environments and cultural resources to create competitive specialty products [29].
Domestic and international case studies on rural revitalization indicate that successful implementation relies on locally tailored
development models. These studies suggest that different regions should develop rural industries based on their unique resource
endowments, industrial foundations, and cultural characteristics; excavate the distinctive cultural essence of rural areas; promote
ecological civilization construction; and enhance fishermen's sense of fulfillment and happiness [30]. The strength of ethnic minority
recreational fisheries lies precisely in this locality-based approach. Different ethnic groups have developed distinctive local
characteristics in fisheries production, fishing festivals, and fishing-related cultural arts. For instance, the Miao people's fish worship
culture and fish totem batik form crucial cultural elements of their recreational fisheries [31]. Similarly, the Tujia people's fishing
legends and fishing song traditions provide rich narrative backgrounds for developing recreational fisheries, which can be leveraged to
build ethnic cultural tourism brands [32].

As an extension of agriculture and fisheries, the development of recreational fisheries is underpinned by theories of sustainable
development, multifunctional agriculture, the experience economy, and place dependence. In ethnic minority regions, the growth of
recreational fisheries serves not only as an economic driver but also as a vital vehicle for preserving and transmitting ethnic cultures.
By integrating ethnic traditions, ecological resources, and market demands, distinctive ethnic recreational fisheries can achieve
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coordinated economic, social, and ecological benefits, offering fresh perspectives for rural revitalization and sustainable development
in ethnic areas.

2.3 Current Status and Outlook of Ethnic Minority Recreational Fisheries

Ethnic minority recreational fisheries are gradually emerging in China's coastal and inland regions, particularly in areas inhabited
by ethnic groups such as the Miao, Dong, and Tujia. With the implementation of rural revitalization policies, recreational fisheries have
progressively become a vital industry driving local economic development, promoting social employment, and preserving cultural
heritage. The following outlines several current characteristics of ethnic minority recreational fisheries development:

2.3.1 Late Industry Start and Uneven Development

Although recreational fisheries developed earlier in other coastal regions of China, particularly Fujian and Zhejiang, they remain
in their infancy in ethnic minority areas. In some regions, lagging infrastructure development and insufficient market-oriented
operations have resulted in significant disparities in both the depth and breadth of recreational fisheries development. China's
recreational fisheries sector exhibits deficiencies in overall planning, project design, development quality, and the exploitation of
distinctive advantages, necessitating urgent improvements in comprehensive planning and resource integration capabilities [33]. In
most regions, recreational fisheries primarily focus on leisure fishing and commercial operations, plagued by disorderly development
and low-level duplication. Local aquatic resources remain underutilized, resulting in a low overall level and subpar development quality
for the sector. Its distinctive features are not prominent, its industrial models are monotonous, and its operational approaches are
outdated and backward. There is a significant gap between its development level and that of regional economies. This is particularly
evident in the concentrated ethnic areas of the Miao, Dong, and Tujia peoples in the southwest region. Despite abundant natural
resources, these areas have yet to establish competitive industrial chains or market-oriented operational models [34].

2.3.2 Limited Integration of Culture and Fisheries

The development of recreational fisheries in ethnic minority regions often remains confined to a rudimentary combination of
traditional fishing practices and tourism, lacking systematic cultural packaging and immersive experiences. Minority groups exhibit
limited forms of utilizing traditional cultural resources, with incomplete cultural inheritance systems and severe product
homogenization issues [35]. For instance, in Miao ethnic regions, fishery culture has not fully leveraged distinctive cultural elements
like fish worship rituals and fish-totem batik. Instead, mass-produced silver ornaments and clothing are commonly used [36].

2.3.3 Increasing Policy Support

In recent years, the China Leisure Fisheries Development Monitoring Report (2021) [37] indicates that China's Ministry of
Agriculture and Rural Affairs issued the National Rural Industry Development Plan to promote specialized, high-quality leisure
fisheries development. Through policy integration, it facilitates fishermen's transition to alternative livelihoods, optimizes regional
leisure fisheries distribution, and explicitly mandates economic development and cultural preservation in ethnic minority areas. For
instance, provinces like Guizhou, Yunnan, and Hunan have actively introduced supportive policies to attract foreign investment and
foster local government partnerships for developing recreational fisheries projects. Additionally, local governments have provided
financial backing to advance infrastructure development, including constructing fishery tourism facilities, promoting eco-friendly
aquaculture techniques, and offering training programs [38].

2.4 Advantages of Developing Distinctive Recreational Fisheries

The development of recreational fisheries in ethnic minority regions holds significant advantages, enriching local tourism
resources while injecting new vitality into regional economic and social development. First, unique fishing cultures and ethnic
characteristics endow recreational fisheries with profound cultural significance. By integrating cultural elements such as traditional
fishing methods, ethnic festivals, and folk performances into tourism experiences, ethnic minority regions can establish tourism brands
that blend cultural identity with aesthetic appeal, enhancing destination attractiveness and competitiveness. Examples like the Dong
Grand Song, Miao New Year Festival, and Dong New Year Festival draw large numbers of visitors seeking ethnic cultural experiences.
Traditional production and living conditions themselves constitute folk tourism resources, making Qiandongnan Miao and Dong
Autonomous Prefecture in Guizhou Province a hotspot for cultural tourism. These cultural elements provide rich substance for

o

recreational fisheries. The Dong people's “rice-fish symbiosis” is not only a fishing production method but also integrates traditional
Dong agriculture and water culture, attracting visitors to experience and learn. Through these cultural experiences, visitors gain deeper
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insights into local history and customs[39]. Secondly, ethnic regions generally boast superior ecological environments with pristine
waters and scenic landscapes, providing natural conditions for developing eco-leisure fisheries[40]. Leisure fisheries centered on
ecological conservation not only achieve green development but also advance ecological civilization construction. Finally, abundant
fishery resources support diversified industries, while the integrated development of activities like angling, sightseeing, experiential
programs, and educational tours fosters employment and income growth.

2.5 Theories Related to Success Factors

The function of key factor indicators lies in their ability to depict the current state, highlight gaps between the present and ideal
standards, and provide insights for improvement strategies [41]. These indicators not only offer understanding of the current situation
but also serve as a basis for evaluating overall development potential. The principles for selecting factor indicators are crucial for
ensuring their relevance, importance, validity, reliability, objectivity, timeliness, and usefulness [42]. Furthermore, indicators must be
representative, theoretically grounded, stable, reliable, and credible, while prioritizing simplicity and data availability in real-world
contexts. Key factor indicators should effectively reflect core issues, adhering to principles of validity, usability, stability,
comprehensibility, relevance, importance, and practicality [43]. Essentially, key factor indicators encompass both quantitative data and
qualitative insights reflecting reality. Their construction and application must adhere to established principles while eliminating
potential confounding factors. Expert involvement from relevant fields is essential during indicator selection to ensure accuracy and
validity [44]. The selection process requires meticulous attention and multifaceted consideration to guarantee the effectiveness and
reliability of the evaluation process. The literature further underscores the importance of understanding factors influencing the success
or failure of projects or initiatives. By identifying and leveraging key success factors, organizations can enhance their competitive
advantage and improve overall performance. The systematic identification and evaluation of these factors provide a structured approach
to decision-making and strategic planning. Additionally, the availability of metrics facilitates the assessment of processes and the
identification of best practices. By adhering to established principles and involving experts in the selection process, organizations can
strengthen their decision-making processes and drive success [45].

3. Materials and Methods
3.1 Weight Allocation in the Evaluation Indicator System
3.1.1 Model Construction

When addressing complex problems, establishing logical relationships between different levels is crucial for constructing the
problem more effectively [46]. A hierarchical model typically comprises three levels: the highest level (objective layer), the
intermediate level (criterion layer), and the lowest level (procedure layer). In this study, we constructed a three-level model
corresponding to a quality indicator system, which includes 8 first-level indicators, 22 second-level indicators, and 51 third-level
indicators. We conducted a preliminary questionnaire survey on the key success factors for the development of leisure fisheries with
ethnic cultural characteristics.

3.1.2. Establishing the Expert Decision Matrix

The assignment of judgment matrices is a critical aspect of AHP, as it ensures the consistency of evaluation reasoning [47]. When
these assignments lack rationality, the resulting weights may be unreliable, thereby affecting the decision-making process [48]. The
study employed a 7-point Likert scale to measure the importance of each indicator [49], with experts providing value judgments that
were subsequently converted into importance weights via AHP calculations [50]. To facilitate experts' determination of indicator
importance across different levels, the fundamental 7-point scale—renowned for its simplicity and effectiveness—was adopted [51].

3.1.3. Implementation of the Expert-Defined Framework

Numerous methods exist for calculating quality indicator weight coefficients, including geometric mean (root mean square),
arithmetic mean (sum method), eigenvector method, and least squares method [52]. In our study, we selected the geometric mean
method. Consistency tests commonly employ Saaty's (1980) [53] consistency index (C.1.) and average random consistency index (R.I.).
The ratio of C.I. to R.L. is termed the consistency ratio (C.R.). For n > 2 order matrices, a C.R. below 0.10 indicates satisfactory
consistency of the judgment matrix, while a C.R. above 0.10 necessitates matrix adjustment [54]. The conceptual judgment matrix and
its properties play a fundamental role in the decision-making process, particularly in the context of rank preservation and reliability
allocation [55].
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3.1.4. Verifying Consistency

When the order of a matrix n is large, ensuring its consistency becomes challenging due to the extensive pairwise comparisons
required. To address this issue, the Consistency Index (CI) is employed to verify the consistency of the matrix under the AHP
framework. The CI is defined as follows by calculating the matrix's maximum eigenvalue:

Amax — n
(= ——— (1
n—1
Where Amax is the maximum eigenvalue of the matrix and n is the order of the matrix. A smaller CI indicates better consistency;
if the matrix is perfectly consistent, CI equals zero. The Random Consistency Index (R.1.) is a key component in the Analytic Hierarchy
Process (AHP) for evaluating the consistency of pairwise comparison matrices. R.1. is predefined and based on the size (n) of the matrix
used in the analysis. These values represent the average consistency index of randomly generated pairwise comparison matrices.

Recognizing that consistency deviations may arise from random factors, CR is introduced into Equation (2) as follows:

_a
CR=_, 2

3.1.5. Ensuring Quality Control

The entire process of expert consultation and research was strictly conducted under the guidance of the teaching and research
department's research team. During the development of the first, second, and third rounds of consultation questionnaires, the research
team conducted an in-depth review of the latest literature. The Delphi method, which involves surveying experts and scholars, makes
the selection of appropriate participants a critical factor affecting the accuracy of survey results. The selection of experts and scholars
primarily relied on three criteria: knowledge level, reliability, and accuracy [56]. However, the lack of suitable measurement tools often
complicates this process. Evaluation must instead be conducted through alternative methods, such as self-assessment by experts, peer
review, intelligence sources, and assessments of responsibility, authority, and expertise [S7-58]. Consequently, the selection of experts
and scholars for interviews was primarily based on their professional knowledge, experience, and sense of responsibility (willingness
to cooperate and support the research). To meet these criteria, research subjects were selected based on the following aspects: (1)
engagement with recreational fisheries experts, (2) over ten years of teaching relevant courses, (3) ongoing interaction with domestic
recreational fisheries researchers, and (4) involvement in corporate management with decision-making roles as advisory subjects. To
avoid face-to-face contact, private consultations were conducted via repeated questionnaires. The concept of Key Success Factors
involves evaluating specific objectives through measurable indicators [59]. These metrics are crucial for assessing the value of events
or decision-making processes [60]. Key Success Factors require collecting relevant data against specific criteria to identify strengths
and weaknesses of the subject under evaluation [61,62]. This process aims to enhance service quality or serve as a foundation for
administrative management [63]. As emphasized by the OECD, indicators are parameters extracted from data to describe phenomena,
environments, or regional conditions. They function as tools for judgment and measurement, reflecting the level of a given situation
[64]. Consequently, key factor indicators are vital for evaluating and judging the value of subjects against relevant standards or
parameters.

3.2 Key Factors Influencing Residents' Well-being from Ethnic Minority-Characteristic Recreational Fisheries Development

The function of key factor indicators lies in depicting the current state, highlighting gaps between reality and ideal standards, and
providing insights for improvement strategies [65]. These indicators not only offer understanding of the present situation but also serve
as a basis for evaluating overall development potential. The selection principles for factor indicators are crucial for ensuring their
relevance, importance, validity, reliability, objectivity, timeliness, and usefulness [66]. Furthermore, indicators must be representative,
theoretically grounded, stable, reliable, and credible, while prioritizing simplicity and data availability in real-world contexts. Key factor
indicators should effectively reflect core issues, adhering to principles of validity, usability, stability, comprehensibility, relevance,
importance, and practicality. Essentially, key factor indicators encompass both quantitative data and qualitative insights reflecting
reality. The construction and utilization of these indicators must adhere to established principles while excluding potential confounding
factors. During the indicator selection process, experts from relevant fields must be involved to ensure accuracy and reasonableness .
The selection process requires meticulous attention and multifaceted consideration to guarantee the validity and reliability of the
evaluation process. The literature also emphasizes the importance of understanding the factors influencing the success or failure of
projects or initiatives. By identifying and leveraging key success factors, organizations can enhance their competitive advantage and
improve overall performance. The systematic identification and evaluation of these factors provide a structured approach to decision-
making and strategic planning. Furthermore, the availability of metrics facilitates the assessment process and identification of best
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practices. By adhering to established principles and involving experts in the selection process, organizations can strengthen their
decision-making processes and drive success .

4. Results
4.1 Consistency check

During the testing phase, preliminary review indicators were established. Following the first round, indicators were revised
based on expert feedback, and the Delphi method was employed across both rounds of questionnaires. The second questionnaire
presented the results of the first round alongside detailed feedback from experts and scholars. Participants were asked to review the
initial findings and provide further comments. This questionnaire comprised three sections: supplementary explanations of first-
round expert opinions, re-evaluation of indicators, and an open-ended section for additional expert feedback. These results provided
the basis for developing the AHP questionnaire. First, indicator consistency results must remain valid until confirmed, as shown in
Table 1. The results demonstrated high consistency, with a Consistency Ratio (C.R.) of 0.999, well below the 0.1 threshold,
indicating reliable surface judgments.

Table 1. Overall reviewers were given C.1. and C.R. values for the AHP questionnaire.

Merits/Sub-Criteria C.1. Value C.R. Value Consistency Check
Level 1 0.0064 0.0046 0.005
Level 2
b1 Geographic Restrictions 0.0001 0.0002 Consistent
b2 Climate Change 0 0 Consistent
b3 Community Participation 0.0001 0.0002 Consistent
b4 Self-development 0 0 Consistent
b5 Cultural differences among ethnic groups 0.0002 0.0002 Consistent
b6 Economic Benefits 0 0 Consistent
b7 Differences in Fishing Cultures 0.0001 0.0002 Consistent
b8 Government support 0.0011 0.0022 Consistent
Level 3
bl1-1 Special landforms 0 0 Consistent
b1-2 Road Construction 0 0 Consistent
b1-3 Local Fishing Ban 0 0 Consistent
b1-4 Temperature and precipitation 0 0 Consistent
bl-5 Extreme weather 0 0 Consistent
b1-6 Level of resident participation 0.0016 0.0018 Consistent
b1-7 Community Mutual Aid and Support 0.0005 0.001 Consistent
b1-8 Social Relationships and Well-Being 0.0005 0.001 Consistent
b1-9 Skill Enhancement and Education 0 0 Consistent
b1-10 Entrepreneurship and Innovation Opportunities 0 0 Consistent
b1-11 Religious Beliefs 0 0 Consistent
b1-12 Food Culture 0 0 Consistent
b1-13 Festival Customs 0.0005 0.001 Consistent
b1-14 Cross-cultural exchange 0 0 Consistent
b1-15 Fishing income 0 0 Consistent
b1-16 Job Opportunities 0 0 Consistent
b1-17 Fishing Gear and Methods 0 0 Consistent
b1-18 Fisheries Customs 0 0 Consistent
b1-19 Fisheries Knowledge Transfer 0 0 Consistent
b1-20 Fishing Methods and Regulations 0 0 Consistent
b1-21 Financial subsidy 0 0 Consistent
b1-22 Technical Support 0 0 Consistent
Overall Level Consistency Index (CTH) 0.01125 Consistent
Overall Level Random Index (RIH) 7.87 Consistent
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Overall Level Consistency Ratio Consistent
CRH = (CIH/RIH) 0.00143

4.2 Analysis of Weight of Influencing Factors

This study further conducted a weight analysis of the overall influencing factors using the AHP method (see Table 2). Among
primary factors, respondents prioritized economic benefits (0.273), followed by government support (0.222). Self-development
(0.123) and fishery cultural differences (0.107) ranked third and fourth, indicating that respondents generally view income and
policy support as core determinants of their participation in recreational fisheries and overall well-being. Other factors such as ethnic
cultural differences (0.090), community participation (0.078), geographical constraints (0.060), and climate change (0.037) received
relatively lower weights, indicating their limited influence in the overall assessment, though they still hold some reference value.

At the secondary indicator level, the top five factors are: extreme weather (0.641), fishery income (0.586), entrepreneurial and
innovation opportunities (0.529), financial subsidies (0.476), and skill enhancement and education (0.471). Among these, “extreme
weather” underscores the critical importance of environmental stability in the well-being of fishery practitioners, while “fishery
income” reaffirms the central role of economic factors. The subsequent factors—“entrepreneurship and innovation opportunities,”
“financial subsidies,” and “education enhancement”—reflect respondents' strong emphasis on personal capacity development and
external support, revealing the practical need for policies and individual growth to complement each other.

Further analysis reveals that among the tertiary influencing factors, “Government establishment of demonstration bases and
provision of aquaculture technical support” was identified as a key success factor in the development of recreational fisheries in
ethnic minority regions, with a weight of 0.667—significantly higher than other factors. Subsequently ranked were: “The village
receiving government subsidy funds” and “Adherence to ethnic religious taboos or traditional customs” (both 0.641), followed by
“Impact of extreme weather on livelihoods” (0.614), “Adverse effects of temperature changes on fishery resources” (0.614), “ethnic
culinary culture enhancing fishery appeal” (0.586), “recreational fisheries providing stable income” (0.586), “community
preservation of traditional festival customs” (0.558), “residents possessing innovative awareness for fishery development” (0.558),
and “residents recognizing the positive role of fishing moratorium policies” (0.558). These ten key factors encompass policy support,
climate environment, cultural identity, and economic dimensions, highlighting the pivotal role of the tripartite mechanism—
“government support + cultural integration + ecological safeguards”—in enhancing ethnic minorities' well-being and advancing the
sustainable development of recreational fisheries.

These key factors, within the context of rural revitalization policies, form the cornerstone for developing distinctive recreational
fisheries in ethnic minority regions. They not only strengthen material livelihood security but also emphasize spiritual and cultural
identity and belonging, holding practical significance for achieving the rural revitalization goals of “thriving industries, ecologically
pleasant living environments, and flourishing culture.”

Table 2. Priority and ranking of expert opinion calculated using the AHP method.

Weight
. . relative . Overall
Levell  Weight Level2  Weight Rank Level 3 Weight . Rank
to upper weight
level
Special Sub-Criteria 0.529 0.012 25
0.376 0.022 17 . P
landforms Environment limitation 0.471 0.011 28
Geographic Road special conditions 0.471 0.006 46
. 0.060 ) 0.229 0.014 20 . Lo
Restrictions Construction income and quality improve 0.529 0.007 41
Local prove fishery develop 0.442 0.010 29
o 0.395 0.024 16 .. .
Fishing Ban the policy influences income 0.558 0.013 24
Temperature the policy benefit in fishery development 0.614 0.008 36
i and 0.359 0.013 21 .
Climate L. climate change 0.386 0.005 47
0.037  precipitation
Change .
Extreme rainfall change 0.614 0.015 20
0.641 0.024 15 .
weather extra -weather bad influence 0.386 0.009 34
0.078 0.333 0.026 11 frequency of occurrence 0.294 0.008 37
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well-connected with government

Level of
. departments
resident .. . .. .
participate in fishery decision-making 0.259 0.007 44
L opinion adopted 0.198 0.005 48
participation X .
resident supervision 0.249 0.006 45
) Community community mutual aid 0.297 0.007 40
Community )
L Mutual cooperative 0.421 0.010 30
Participation . 0.317 0.025 13
Aid and . o
community activities 0.282 0.007 42
Support
Social Environment protection and sustainable
. ) 0.383 0.009 32
Relationships development
0.350 0.027 10 . L .
and Well- good relationship with community members  0.347 0.009 31
Being enhanced well-being 0.270 0.007 39
Skill more opportunities 0.240 0.014 21
Enhancement fishery knowledge and professional skills 0.436 0.025 12
d 0.471 0.058 6
an
i personal sense of accomplishment 0.324 0.019 17
Self 0.123 Education
development Entrepreneur participate in entrepreneurial activities 0.442 0.029 10
ship and
; 0.529 0.065 4 . L .
Innovation innovative ideas in fishery 0.558 0.036 8
Opportunities
L religious beliefs influence professional
Religious . 0.359 0.009 33
. 0.287 0.026 12 practices
Beliefs ..
religious taboos 0.641 0.017 19
impact of dietary habits on resource
e 0.414 0.007 38
Food Culture 0.201 0.018 18 utilization
Cultural unique food attracts tourists 0.586 0.011 27
differences traditional festival improve economic
. 0.282 0.009 35
among 0.090 Festival development
) 0.347 0.031 9 . e .
ethnic Customs festival activities increase well-being 0.421 0.013 23
groups national cultural pride 0.297 0.004 50
cross-ethnic fishery cultural exchange
0.335 0.005 49
Cross- promotes development
cultural 0.165 0.015 19 foreign culture weakens traditional culture 0.214 0.003 51
exchange protect and inherit traditional culture can
. ) 0.451 0.007 43
improve cohesion
Fishing provide a steady income 0.586 0.094 1
. . 0.586 0.160 1 . .
Economic 0973 income increase income channels 0.414 0.066 3
Benefits ' Job 0.414 0113 5 enhanced job opportunities 0.471 0.053 5
Opportunities ' promote other industrial development 0.529 0.060 4
Fishing Gear traditional fishing methods still important 0.442 0.011 26
and 0.227 0.024 14 retention and innovation of fishing gear and
0.558 0.014 22
. Methods methods
Differences .. .
. . . traditional activities enhance engagement 0.471 0.022 14
in Fisheries L
L 0.107 0.434 0.046 7 customs transmission and exchange foster
Fishing Customs 0.529 0.025 13
cultural exchange
Cultures L . . . .
Fisheries inherit fishing skill 0.529 0.019 16
Knowled, 0.339 0.036
nowledge promote and popularize the culture of fishing 0.471 0.017 18
Transfer
L the importance of fishing law 0.558 0.032 9
Government Fishing . .
0.222 0.262 0.058 5 fishing law ensure the safety of fishing
support Methods 0.442 0.026 11

activities
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and
Regulations
Financial government subsidy funds 0.641 0.068 2
) 0.476 0.106 3 . .
subsidy tax reduction or exemption 0.359 0.038 7
Technical 0262 0.058 demonstration base establishment 0.667 0.039 6
Support ' ' fishery product preservation techniques 0.333 0.019 15

4.3 The key indicator system that affects residents' sense of happiness

Once the weights for each indicator are obtained, the indicator system is complete. The results are shown in Table 3, where
economic benefit conditions emerge as the most critical factor with the highest weight of 0.273. This is followed by government
support (0.222) and self-development (0.123). Differences in fishery culture (0.107) and ethnic culture (0.090) rank fourth and fifth,
respectively. Community participation (0.078) and geographical constraints (0.059) ranked sixth and seventh, respectively. Climate
change conditions were deemed the least significant factor, with a weight of 0.037.

Table 3. The key success factors and recommended indicators of recreational fishery development under the rural revitalization policy.

Merits/Evaluation Scope(%)

Criteria/Evaluation Item(%)

Sub-Criteria

special landforms

Environmental limitation

(38%) special conditions
geographical restriction road construction income and quality improve
(6%) (23%) prove fishery develop
local fish ban the policy influences income
(40%) The policy benefit in fishery development
temperatures and rainfall climate change
climate change (36%) rainfall change
(4%) extra-weather extra -weather bad influence
(64%) frequency of occurrence

community engagement
(8%)

resident involvement
(33%)

community mutual assistance and support
(32%)

social relationships and well-being
(35%)

well-connected with government departments
participate in fishery decision-making
opinion adopted
resident supervision
community mutual aid
cooperative
community activities
Environmental protection and sustainable
development
good relationship with community members
enhanced well-being

skill improvement and education

more opportunities

(47%) fishery knowledge and professional skills
self-development . . . .
(12%) Entrepreneurship and innovation personal sense of accomplishment
opportunities participate in entrepreneurial activities
(53%) innovative ideas in fishery
religion faith religious beliefs influence professional practices
Ethnic cultural differences (29%) religious taboos
(9%) food cultural impact of dietary habits on resource utilization
(20%) unique food attracts tourists

Festive customs
(35%)

traditional festival improve economic
development
festival activities increase well-being
national cultural pride
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cross-ethnic fishery cultural exchange promotes

. development
cross-cultural communication . .
foreign culture weakens traditional culture\

(17%)> ) ) i
protect and inherit traditional culture can
improve cohesion
fishery income provide a steady income
economic gains (59%) increase income channels
(27%) employment opportunities enhanced job opportunities
(41%) promote other industrial development
. traditional fishing methods still important
fishing gear

and fishing methods (23%) retention and innovation of fishing gear and
(V]

methods
fishery cultural differences . traditional activities enhance engagement
(11%) fishing customs toms transmission and exchange foster
(83%) customs transmission and exchange foste
cultural exchange
fishery knowledge delivery inherit fishing skill
(34%) promote and popularize the culture of fishing
fishing law the importance of fishing law
(26%) fishing law ensure the safety of fishing activities
government support funding subsidy government subsidy funds
(22%) (48%) tax reduction or exemption
technical support demonstration base establishment
(26%) fishery product preservation techniques

Meanwhile, fishery cultural differences (0.107) and ethnic cultural differences (0.090) ranked fourth and fifth, highlighting the
significance of cultural diversity in shaping unique tourism experiences. Community involvement (0.078), though slightly lower in
weight, holds positive significance in enhancing local identity and preserving fishery resources. Geographic constraints (0.059)
demonstrate the practical impact of geographical conditions on project implementation, while climate change conditions carry the
lowest weight (0.037), indicating that current expert respondents perceive its direct influence on recreational fishery development
as relatively minor in the short term.

Using the Delphi method and Analytic Hierarchy Process (AHP), this study constructed and validated an evaluation index
system for assessing how cultural differences in recreational fisheries influence the well-being of ethnic minority residents. Tables
2 and 3 detail the weights assigned to each level of indicators derived from the AHP analysis.

The analysis reveals that economic benefits (weight 0.273) and government support (weight 0.222) are the two most critical
dimensions driving residents' well-being, underscoring the fundamental role of material foundations and policy safeguards in
industrial development within ethnic regions. Following closely, self-development capacity (0.123) and fishery cultural
distinctiveness (0.107) highlight the importance of residents' endogenous motivation and the specialized transformation of cultural
resources.

5. Discussion

In the context of the continuous deepening of the national rural revitalization strategy, leisure fishing is regarded as an
important industrial path for achieving diverse development goals in ethnic regions, promoting cultural identity and achieving a
win-win situation in economic benefits. Especially in regions with a concentration of ethnic minorities such as Guizhou, how to
effectively integrate cultural diversity with industrial development has become an important issue for achieving sustainable
community development and enhancing residents' sense of happiness .

This study adopts a combination of literature review, Delphi method and Analytic Hierarchy Process (AHP) to construct an
evaluation index system for the impact of cultural differences in leisure fishing on the happiness of ethnic residents. In the eight
evaluation dimensions at the first level, the expert assessment results show that economic benefits (weight = 0.273) are the most
prioritized factor, followed by government support (0.222), self-development ability (0.123), cultural differences in fishing (0.107),
cultural differences of ethnic groups (0.090), community participation (0.078), regional restrictions (0.059), and climate change
(0.037). This result indicates that cultural cognition and policy systems are increasingly playing a role in the formation of the
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happiness of ethnic minorities, especially in promoting the implementation of ethnic minority leisure fishing projects, the support
of local governments and the rational utilization of cultural resources have become key supports.

In the sub-indicators at the second level, "leisure fishing driving local economic growth", "whether the government provides
financial subsidies and technical training", "the cultural display value of traditional fishing tools and fishing methods, and festival
customs" as well as "the skills improvement and entrepreneurial opportunities of community residents" are considered as the core
elements for enhancing the happiness of ethnic minorities. These factors fully reflect the cross-action of economic development,
cultural inheritance and community capacity building, and are the important foundation for driving the sustainable development of
leisure fishing in ethnic regions.

The research results emphasize that enhancing happiness not only depends on external economic investment and infrastructure
construction, but also requires stimulating the internal driving force and cultural confidence of the community. Cultural differences,
as an important foundation for building the attractiveness of leisure fishing, have great potential in shaping personalized tourism
experiences, enhancing ethnic identity, and extending the cultural industry chain. Although regional restrictions and climate factors
have a relatively low weight in this study, their impact on resource carrying capacity and operational safety in the medium and long
term cannot be ignored.

The AHP analysis provides a clear hierarchical structure, clarifying the importance ranking of each factor for the subjective
happiness of ethnic residents. Assigning higher weights to cultural resources and community capabilities indicates that these two
factors play an irreplaceable role in building the integrated development path of "industry - culture - people". Compared to this,
although climate change and regional restrictions currently have a relatively small impact, their influence on resource carrying
capacity and operational safety in the medium and long term should not be ignored and should be included in the medium and long-
term planning for response.

In promoting the sustainable development of leisure fishing in ethnic minority areas, scientifically identifying key influencing
factors and verifying their action paths has important practical value.

However, current development still faces many challenges: the imbalance between ecological protection and development
intensity leads to increased environmental pressure; product homogeneity is serious, and the transformation of ethnic cultural
characteristics is insufficient; the imperfect community participation mechanism affects the residents' sense of gain; the policy
dependence in some areas restricts the cultivation of industry's internal driving force .

Based on the research findings, it is recommended to promote sustainable development from the following aspects: establish
an ecological early warning mechanism and incorporate environmental assessment as a prerequisite for project implementation;
deepen the innovative transformation of cultural resources, highlighting ethnic characteristics; improve the community participation
and benefit-sharing mechanism; promote the application of digital technology to enhance operational efficiency; cultivate local
business entities to enhance industry resilience. Future research should focus on the adaptability issues of recreational fisheries
under different regional conditions, explore the integration path of traditional culture and modern management, and provide more
targeted solutions for the industrial revitalization of ethnic regions. It is suggested to establish a promotion group for the development
of recreational fisheries led by the local government and involving multiple departments, to ensure the effective implementation of
key measures.

6. Conclusions

Based on the evaluation system for the impact of leisure fishing cultural differences on the happiness of ethnic minority
residents constructed in this study, the overall indicators cover 8 main dimensions, 22 secondary indicators, and 51 tertiary
indicators. Based on this, key implementation strategies were proposed.

The study found that the most important dimension for promoting the development of leisure fishing is economic benefits,
followed by government support, and the third is self-development ability. The 4 key indicators that experts and scholars are most
concerned about include: "6-1". "Leisure fishing brings stable income"; "8-4". "The government provides financial subsidies"; "4-
1". "Skill improvement and education"; and "4-2". "Entrepreneurship and innovation opportunities". Based on the results of AHP
weight analysis and SEM path verification, the following three suggestions are proposed: (1) Incorporate leisure fishing into the
core content of the rural revitalization strategy in ethnic areas, and focus on strengthening the dual drive of economic benefits and
policy support; (2) Based on the indicator system constructed in this study, formulate differentiated regional development policies,
and pay special attention to the transformation path of cultural differences to economic benefits; (3) Establish a "leisure fishing
development promotion group" led by the local government, integrating multiple departments such as culture, tourism, and fishing,
to ensure the effective implementation of key success factors and resource coordination.
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