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Recreational fisheries play a vital role in promoting sustainable coastal development, yet 
empirical research to inform policymaking remains limited. This study investigates the 
factors influencing the sustainable development of recreational fisheries in Xiangshan 
County, Zhejiang Province, using principal component analysis of questionnaire survey 
data. The analysis identifies five key dimensions: resources, infrastructure, service 
quality, fishery culture, and recreational fishery activities. Results indicate that 
infrastructure and the natural environment exert the strongest influence on 
sustainability outcomes. Based on these findings, policy recommendations are proposed 
to enhance both ecological and economic value. First, government planning should 
prioritize infrastructure improvements to enhance tourists’ convenience and comfort. 
Second, cultural aspects of fishing should be further developed through local activities 
that enrich cultural heritage and improve the attractiveness of recreational fisheries. 
Third, production safety must remain a fundamental priority to ensure long-term 
industry stability. Overall, the study emphasizes the need to create distinctive 
recreational fishery products, improve service quality, strengthen ecological protection, 
and advance resource management. The proposed “environment + industry + culture” 
framework offers a practical evaluation tool for policymakers and stakeholders. By 
integrating ecological, cultural, and economic considerations, recreational fisheries in 
Xiangshan County can achieve green and sustainable development while meeting the 
evolving needs of tourists. 

INTRODUCTION 

Xiangshan County is located in the center of the eastern 
coast of Zhejiang Province, China, comprising a peninsula 
surrounded by the sea on three sides1. The county is rich in 
marine resources, including diverse marine life and scenic 
islands, abundant fishery resources, and densely distrib
uted fishing villages. Notable attractions include Shipu 
Fishing Port Ancient Town, Dongmen Fishing Village, and 
China Fishing Village along with other tourist attractions. 
Xiangshan has a long and vibrant marine fishing cultural 
tradition, featuring the Chinese Fishing Festival, fishing 
songs, and the March of Three Sands, which have been ef
fectively preserved and promoted. This long history of fish
ery production and cultural heritage provides unique con
ditions for the development of recreational fisheries. 

At present, recreational fisheries are widely welcomed 
by consumers.1 However, the rapid pace of development 

has exposed both sustainability controversies and research 
gaps. Overexploitation of specific resources underscores 
the tension between utilization and ecological protection, 
while tourists’ limited environmental awareness further ex
acerbates this contradiction. Existing studies have not ade
quately examined how to balance leisure experiences with 
ecological conservation. Additional challenges—such as 
limited project innovation, inadequate infrastructure, and 
insufficient supporting attractions—reveal weaknesses in 
management mechanisms. Moreover, the literature has yet 
to clarify which management models are best suited to 
recreational fisheries. These issues in Xiangshan County re
flect the convergence of key controversies and unresolved 
research questions. Exploring sustainable development 
pathways is therefore of practical importance, offering both 
theoretical and policy value. 

The China Recreational Fishery Development Monitor
ing Report (2024) highlights that China’s recreational fish
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ery sector has expanded rapidly in scale and diversified in 
business models. At the same time, it faces intensified mar
ket competition and growing resource and environmental 
constraints.2 Chen et al.3 further found that the sustain
ability of coastal recreational fisheries is shaped not only 
by local factors but also by broader policy, economic, so
cial, cultural, and ecological dimensions. As such, the sus
tainable development of recreational fisheries constitutes 
a complex system involving multi-dimensional and multi-
stakeholder interactions. 

This study constructs a “ecological - social - cultural” 
multi-dimensional framework to identify the key influenc
ing factors in Zhejiang Province. The social-ecological sys
tem (SES) model,4 which emphasizes the interactive re
lationship between “resource system - resource unit - 
governance system - user”. By integrating this model with 
the realities of Zhejiang’s fisheries resources, operators, 
tourists, and management bodies, the study explores both 
synergy and conflict within subsystems to improve the ac
curacy of factor identification. Ultimately, effective policy 
and management measures must be developed based on 
these findings to strengthen the long-term sustainability of 
recreational fisheries.5 

Wang et al.6 pointed out that inheriting and promoting 
marine fishing culture can empower the revitalization of 
village fishing industries, and that recreational fishing pro
vides an important starting point for such a trend. Liu et 
al.7 analyzed the current state of marine ranching-based 
recreational fisheries in China and proposed that they have 
broad development prospects, while also noting several 
challenges, including inadequate infrastructure and low 
service quality. Song et al.8 discussed the development 
model of recreational fishery tourism in the context of ma
rine ranching, a and put forward the idea of integrated 
“fishery + tourism” development. Chen et al.9 examined the 
characteristics and development trends of coastal China’s 
recreational fisheries from the perspective of spatial layout, 
providing a reference when planning the recreational fish
ery infrastructure.10 In Taiwan, the sustainable develop
ment of recreational fisheries has been promoted through 
ecological fishery concepts, such as the Fishery Resources 
Enhancement and Stocking Plan, and through industrial in
tegration strategies.11 

Researchers around the world have also studied recre
ational fisheries. Norway ensures the long-term stability of 
its fishery resources through strict ecological fishery stan
dards and a network of marine protected areas.12 Inspired 
by such practices, Zhejiang Province could strengthen the 
development of ecological fisheries, promote environmen
tally friendly fishing tools (e.g., stationary lift nets), and re
duce the impact of human activities on the marine ecosys
tem. In addition, Japan enhances the cultural value of 
recreational fisheries through fishing village festivals and 
demonstrations of traditional fishing skills. Similarly, in 
Taiwan, the sustainable development of recreational fish
eries has been promoted through ecological fishery con
cepts, such as the Fishery Resources Enhancement and 
Stocking Plan, and industrial integration strategies, includ
ing the Recreational Fisheries Development Regulations. 

The market appeal of recreational fisheries has also been 
strengthened through community engagement and brand 
building, exemplified by events such as the East Coast Sea 
Fishing Festival.13 

Existing research outcomes have laid a foundation in 
theory and practice; however, a critical synthesis reveals 
both clear consensus and divergences. At the consensus 
level, scholars generally adopt the “ecology-economy-soci
ety” three-dimensional framework as the core, and agreed 
that the balance between resource utilization and ecologi
cal protection is the key to achieving sustainable develop
ment. Article 102 of the Modernized Recreational Fisheries 
Management Act (Modern Fisheries Act) amended the Mag
nuson-Stevens Fishery Conservation and Management Act 
(MSA) in 2018 to explicitly grant regional fishery manage
ment committees (councils) the power to adopt manage
ment measures for recreational fisheries,12 to ensure the 
long-term stability of fishery resources. Zhejiang Province 
can leverage this authority to strengthen the development 
of ecological fisheries, promote environmentally friendly 
fishing gears (such as stationary lift nets), and reduce the 
impact of human activities on the marine ecological envi
ronment. 

Xiangshan County, China is a traditional fishing county 
with a long history. Its Shipu Fishing Port boasts centuries 
of fishing heritage, and its fishing techniques and culture 
have been well preserved and developed. With the devel
opment of China’s modern social economy and leisure 
tourism, recreational fisheries have become an important 
industry driving economy in the fishing port. This article 
explores nineteen influencing factors from five perspec
tives: resources, infrastructure, service quality, fishing cul
ture, and recreational14fishing activities through field re
search, data analysis, and questionnaire surveys, and finds 
that infrastructure and the natural environment have the 
most significant impact on the development of local recre
ational fishing. Based on this, a series of suggestions are 
proposed: In terms of the environmental dimension, it is 
necessary to adhere to rational infrastructure planning, ac
celerate ecological protection and restoration, implement 
water ecological protection plans, strengthen water quality 
monitoring and pollution control, protect the aquatic eco
logical environment, and at the same time create charac
teristic fishing landscapes, such as fishing port wharves and 
ancient fishing port cities; In terms of facilities and ser
vices, improve the infrastructure for recreational fishing, 
including fishing areas, sightseeing platforms, catering and 
accommodation facilities, to enhance the tourist experi
ence, and at the same time improve the service quality 
of recreational fishing at the industrial level, strengthen 
the training of employees, and improve service levels and 
tourist satisfaction; In addition, attention should be paid to 
the protection of fishing resources, the development of di
versified recreational fishing products, the strengthening of 
the integration of recreational fishing with tourism, culture 
and other industries, the creation of characteristic fishing 
tourism routes and products, and the construction of recre
ational fishing demonstration zones. 
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Figure 1. Study area   

MATERIALS AND METHODS 

STUDY AREA 

Xiangshan County is located in the eastern part of Zhejiang 
Province and the central coastal area of China (Figure 1 ) 
and is a peninsula county-level administrative region. The 
sea surrounds it on three sides and has a vast coastal area 
consisting of the Xianghan Peninsula and 593 islands and 
reefs.15 The Xishanghai Port in the north, the Songlanshan 
Tourist Resort and Xitong Port in the east, the Shipu Fish
ing Port Ancient Town, the Chinese Fishing Village, Huaao 
Island, Yushan Islands, and Tantoushan Island are all high-
quality tourist areas.16Xiangshan County is particularly 
suitable for the development of recreational fisheries. 

DATA ACQUISITION 

After using the China National Knowledge Infrastructure 
(CNKI https://www.cnki.net/) to sort the literature on sus
tainable development in recent years, the development and 
sustainable use of recreational fisheries in Xiangshan 
County were analyzed regarding the following five aspects: 
natural resource protection, recreational fishery infrastruc
ture, recreational fishery activities, fishing culture, and 
recreational fishery service quality. The sustainable devel
opment of recreational fisheries must prioritize human 
needs, with government involvement, stakeholder collabo
ration, and cultural preservation to establish a balanced de
velopment model integrating economic, ecological, and so
cial benefits. 

Four main aspects of natural resource conservation in 
recreational fisheries are considered, including: N1 The de
gree of industrialization around the recreation area is con
trolled; N2Ecological protection areas are set up in the 
course of recreational fishing activities;N3 Control of fish
ing and industrial wastewater discharge during recreational 
fishing activities;N4 Management of natural resources 
(e.g., islands, beaches, tidal flats, forests, seascapes, etc.) 
during recreational fishing activities.17 

For the construction of recreational fishing infrastruc
ture, four main aspects were taken into consideration: N5 

The infrastructure (roads, docks, hotels, etc.) during recre
ational fishing activities is well planned; N6 The recre
ational fishing boat pier is combined with the fishing ma
rina; N7 Ease of booking and use of the recreational fishing 
marina; N8 The number of beds in hotels and B&Bs has in
creased in the course of recreational fishing activities.18 

In addition, for recreational fishing activities, the pri
mary considerations: N9 Smart city launch during recre
ational fishing activities (online observation of road con
ditions, booking and cancellation of activities, display of 
specific charges); N10 Recreational fishing activities, sea 
fishing events, and other activities are set up; N11 Increase 
new types of recreational fisheries; N12 In the process of 
recreational fishery activities, increase the leisure wrench 
(a kind of net laying in the water, waiting for the fish to 
swim to the top of the net, lifting the net in time, and then 
using the net to catch the catch) on the tidal flat (catching 
mud snails, catching razor clams, etc.).19 

When focusing on fishing culture, two main issues: N13 
When participating in recreational fishing activities, stu
dents learn about fishing and fishing culture; N14 When 
participating in recreational fishing activities, you can par
ticipate in festivals such as the “Open Fishing Festival”.20 

In view of the quality of recreational fishery services, five 
primary considerations were drawn up: N15 The informa
tion and consultation information obtained before partici
pating in recreational fishing activities (e.g., activity con
tent, cost, etc.) is clear and accurate; N16 The efficiency and 
professionalism of the staff in recreational fishing activi
ties; N17 Professional training and service quality improve
ment of service personnel in recreational fishery activities; 
N18 Safety and security in recreational fishing activities; 
N19 The abundance of food and beverages in recreational 
fishing activities.21 

In total, 19 factors were selected to cover relevant di
mensions, including ecological protection, infrastructure 
development, activity diversity, cultural experiences, and 
service quality. These factors directly affect the economic 
benefits and tourist experience of recreational fisheries, 
and they are closely related to ecological environmental 
protection and local cultural inheritance. 

From August 12th to September 1st, 2024, a question
naire was administered via “Wenjuanxing,” and data were 
collected via WeChat (a free instant messaging application 
launched by Tencent). A total of 108 questionnaires were 
collected (the majority of which targeted individuals who 
had participated in or were familiar with Xiangshan’s recre
ational fisheries). The respondents were selected through 
stratified random sampling, covering three major indus
tries: fisheries, services, and tourism. The sample size 
(n=108) was determined using GPower 3.1, with an esti
mated effect size derived from sustainable behavior ques
tionnaires, a significance level (α=0.05), and a statistical 
power (1-β=0.80). An additional 15% buffer was reserved 
to account for potential invalid responses. For the planned 
multiple regression analysis (based on the 5 variables in 
this study), the minimum required sample size, calculated 
with GPower 3.1, was 92. The final sample size was in
creased to 108 to ensure robustness. Each factor was rated 
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Table 1. Survey content and importance analysis results.       

Factor Number 
Very 

important 
Important Fair Acceptable 

Not 
important 

Conservation of natural resources 

N1 69 24 7 7 1 

N2 74 28 1 5 0 

N3 85 20 0 3 0 

N4 77 27 1 3 0 

Recreational fisheries 
infrastructure 

N5 53 37 12 5 1 

N6 63 34 7 2 2 

N7 64 38 3 3 0 

N8 53 32 15 5 3 

Recreational fishing activities 

N9 61 42 2 2 1 

N10 51 37 13 5 2 

N11 55 40 5 6 2 

N12 60 37 5 4 2 

Fishing culture 
N13 62 36 5 5 0 

N14 60 35 9 3 1 

Table 1. Survey content and importance analysis results.       

Factor Number Very 
important 

Significant Ordinary Acceptable Unimportant 

Quality of recreational fishery 
services 

N15 68 32 2 5 1 

N16 71 30 4 2 1 

N17 67 28 10 2 1 

N18 88 19 0 1 0 

N19 74 30 1 3 0 

in the survey as “very important”, “important”, “fair”, “ac
ceptable”, or “not important”, as shown in Table 1 . 

DATA ANALYSIS 

SPSSAU Online Analysis (https://spssau.com/index.html) 
was used to assess the credibility and validity, and to per
form a principal component analysis of the above data. 

STATISTICAL ANALYSIS OF BASIC INFORMATION 

Among the 108 respondents, 70 were males (64.81%) and 
38 were females (35.19%) (Table 2 ). This shows that more 
males than females participated in the survey. The ques
tionnaire was distributed via WeChat forwarding and shar
ing, and surveyed respondents’ understanding of leisure 
fisheries in Yangshan. This article is particularly focused 
on recreational fishing, which attracted more male than fe
male respondents. 

There were 50 respondents in both the 18–30 and 31–50 
age groups, each accounting for 46.3% of the sample, and 
eight respondents were over 51 years old, accounting for 
7.41%. These gender and age groups were considered when 
analyzing respondents’ views on the development of recre
ational fisheries in Xiangshan County, and they helped us 
target when formulating strategies. There were nine stu

dents (8.33% of the sample), 91 office workers (84.26%), 
four freelancers (3.7%), three retirees (2.78%), and three 
other personnel (2.78%). Among them, office workers ac
counted for the largest share of the sample, leading us to 
recommend that more activities be scheduled on weekends 
to showcase Xiangshan County’s recreational fisheries ef
fectively. 

There were eight students with junior high school edu
cation and below, accounting for 7.41% of the sample, 12 
students from high school/technical secondary school, ac
counting for 11.11%, 36 students with junior college edu
cation, accounting for 33.33%, 34 people with undergrad
uate degrees, accounting for 31.48%, and 18 people with a 
master’s degree or above, accounting for 16.67%. Overall, 
the proportion of respondents who completed junior col
lege was relatively high at 33.33%, followed by those with 
undergraduate degrees at 31.48%, indicating that respon
dents’ overall education was high. Nonetheless, all educa
tional backgrounds were represented, confirming the ques
tionnaire’s reliability. 

CRONBACH’S RELIABILITY ANALYSIS 

A credibility analysis of the questionnaire was conducted 
to ensure that responses accurately reflected respondents’ 
views, attitudes, or behaviors related to the sustainable de
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Table 2. Overview of the characteristics of respondents.       

Variable Category Frequency Percentage 

Gender 

Male 70 64.81% 

Female 38 35.19% 

Total 108 100.00% 

Age 

Under 18 years of age 0 0% 

18–30 years old 50 46.3% 

31–50 years old 50 46.3% 

51 years of age and older 8 7.41% 

Total 108 100.00% 

Occupational 

Student 9 8.33% 

Office worker 91 84.26% 

Freelancer 4 3.70% 

Retiree 3 2.78% 

Other 3 2.78% 

Total 108 100% 

Education 

Junior high school and below 8 7.41% 

High school/Technical secondary school/College 12 11.11% 

Undergraduate 36 33.33% 

Master's degree or above 34 31.48% 

Other 18 16.67% 

Total 108 100% 

velopment of recreational fisheries. This study used Cron
bach’s alpha coefficient for reliability analysis. The sample 
size was 108, and the questionnaire contained 23 items: 4 
for basic information and 19 for specific survey content. 

Firstly, the alpha coefficient was analyzed: if it is above 
0.8, the reliability is high; between 0.7 and 0.8, it is good; 
between 0.6 and 0.7, it is acceptable; and below 0.6, it is not 
good. If the CITC (corrected item-total correlation) is below 
0.3, the item can be deleted. If the value of a deleted α co
efficient is significantly higher than the α factor, the item 
can be deleted, and the remaining items re-analyzed. 

The analysis showed that Cronbach’s alpha was 0.927. 
According to Nunnally’s (1978) criteria, a Cronbach’s alpha 
coefficient of 0.70 or above indicates good internal consis
tency, while 0.90 or above indicates high reliability in the 
questionnaire, which was the case here. Furthermore, the 
reliability coefficient was 0.948, which was greater than 0.9, 
indicating that the research data had high reliability.22 

Through the credibility analysis, we confirmed that the 
Xiangshan County Recreational Fishery Sustainable Devel
opment and Utilization Questionnaire was a high-confi
dence tool and that the research results obtained with it 
were reliable. 

VALIDITY ANALYSIS 

Through exploratory factor analysis, we evaluated the de
gree of support for the sustainable development of recre
ational fisheries, focusing on natural resource protection, 
recreational fishery infrastructure, recreational fishery ac

tivities, fishing culture, and recreational fishery service 
quality. 

These factors were extracted via principal component 
analysis (Table 3) and placed in a factor-loading matrix. 

Factor 1 (facilities and management of recreational fish
ing activities) explained 35.90% of the variance, focusing 
mainly on the convenience of making reservations at recre
ational fishing wharves, the number of hotel rooms, and the 
rationality of the infrastructure. Factor 2 (ecological con
servation and resource management) explained 18.10% of 
the variance, including the views on the importance of eco
logical protection areas and the rigor of natural resource 
management. Factor 3 (activity diversity and cultural her
itage) explained 7.78% of the variance, reflecting the di
versity of leisure activities and the learning of fishery cul
ture. Factor 4 (information services and problem-solving) 
explained 6.67% of the variance, focusing primarily on the 
clarity of information consulting services and the profes
sionalism of staff in problem-solving. Factor 5 (safety and 
service quality) explained 5.52% of the variance, emphasiz
ing the professional training of safety and security and ser
vice personnel. 

Overall, the development of recreational fisheries in Xi
angshan County scored highly across resources and the en
vironment, infrastructure, social culture, safety, and ser
vices. However, our findings revealed that it is still 
necessary to maintain a balance within the system.23 
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Table 3. Explanation of total variance.     

Factor Total Variance % Cumulative % Factor Total 

Initial eigenvalue 

N1 6.780 55.709 55.709 

N2 1.151 9.457 65.166 

N3 0.881 7.237 72.404 

N4 0.643 5.282 77.685 

N5 0.455 3.742 81.428 

N6 0.421 3.457 84.885 

N7 0.344 2.829 87.714 

N8 0.265 2.179 89.893 

N9 0.229 1.883 91.776 

N10 0.190 1.559 93.335 

N11 0.151 1.237 94.571 

N12 0.136 1.120 95.692 

N13 0.120 0.982 96.674 

N14 0.098 0.808 97.482 

N15 0.091 0.749 98.230 

N16 0.076 0.625 98.855 

N17 0.055 0.454 99.310 

N18 0.047 0.384 99.693 

N19 0.037 0.307 100.000 

Extract the sum of squares of the load 

Total 10.404 2.037 1.217 0.947 0.713 

Variance % 54.757 10.722 6.404 4.982 3.754 

Cumulative % 54.757 65.480 71.884 76.865 80.619 

Sum of squares of rotational loads 

Total 5.933 3.402 2.182 2.120 1.681 

Variance % 31.226 17.904 11.483 11.158 8.848 

Cumulative % 31.226 49.130 60.613 71.772 80.619 

FACTOR ANALYSIS 

We analyzed the impacts of various factors on respondents’ 
experiences (Table 4 ). Factor loadings of 0.8 or higher were 
found for N3, N4, N8, and N10–12, among others. Examples 
of specific items with these high loadings are fishing and 
industrial wastewater discharge control (0.84), the impor
tance of natural resource management (0.85), the number 
of beds in hotels and B&Bs (0.81), the setting of sea fishing 
events and other activities (0.84), new recreational fishery 
activities (0.81), and recreational wrenching and tidal flat 
activities (0.87). These results indicated that respondents 
generally believed in adding new recreational fishery ac
tivities first, paying attention to the protection and sus
tainable management of the ecological environment, and 
subsequently managing fishing and industrial wastewater 
discharge control and launching sea fishing competitions; 
finally, adding hotel beds and even more new recreational 
fishery activities. 

DATA NORMALIZATION AND FACTOR TESTING 

Data standardization and factor testing helped ensure data 
accuracy and reliability. The magnitudes of different indi
cators varied widely, and direct analysis may have led to bi
ased results in favor of the larger indicators. We used “De

scriptive Statistics” -> “Normalized Variables” (Z-scores) to 
normalize the data. This eliminated differences in dimen
sionality and range across variables by giving them equal 
weights, thereby improving the accuracy of factor analysis 
results 25. Factor testing was then used to explore the un
derlying structure of the data, i.e., explaining the correla
tions among multiple variables with just a few factors,24 in 
this case, the key factors affecting the sustainable develop
ment of recreational fisheries. 

The factor analysis process starts with selecting extrac
tion factors. Here, the principal component analysis 
method was selected, and we set the number of factors to 
be extracted based on the criterion that each eigenvalue be 
greater than 1. To provide a more explanatory factor struc
ture, researchers may choose to perform factor rotation, 
such as an orthogonal rotation (e.g., Varimax). The rotated 
factor loading matrix will improve the ease of interpret
ing the combination of variables that each factor repre
sents. If the Kaiser–Meyer–Olkin (KMO) value is greater 
than 0.8, the data are highly suitable for extracting infor
mation (i.e., the validity is excellent). The correspondence 
between the items and the factors is then analyzed. If the 
correspondence is mainly consistent with the psychological 
expectation, this indicates that the validity is good. We an
alyzed the development and sustainable use of recreational 
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Table 4. Survey content and importance analysis results.       

Number Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

N1 0.15 0.50 -0.00 0.26 0.73 

N2 0.35 0.77 0.10 0.22 0.24 

N3 0.03 0.87 0.25 0.13 0.11 

N4 0.20 0.85 0.25 0.01 0.17 

N5 0.58 0.49 -0.04 0.33 0.01 

N6 0.47 0.31 0.08 0.64 0.02 

N7 0.57 0.25 0.27 0.50 0.19 

N8 0.23 0.07 0.08 0.81 0.31 

N9 0.62 0.28 0.36 0.45 -0.03 

N10 0.84 0.09 0.12 0.27 0.18 

N11 0.80 0.21 0.01 0.30 0.18 

N12 0.87 0.22 0.14 0.05 0.14 

N13 0.79 0.23 0.29 0.19 0.18 

N14 0.77 0.05 0.34 0.15 0.18 

N15 0.74 0.05 0.41 0.17 0.13 

N16 0.50 0.28 0.60 -0.11 0.36 

N17 0.35 0.12 0.30 0.18 0.77 

N18 0.14 0.54 0.67 0.19 0.01 

N19 0.40 0.27 0.72 0.15 0.19 

Table 5. Survey content and importance analysis results.       

KMO sampling appropriateness 0.894 

Bartlett sphericity test 1858.619 

Approximate chi-square 171 

Degree of freedom 0.000 

Distinctiveness 0.894 

fisheries in Xiangshan County, including the environmen
tal conditions for recreational fishing, infrastructure devel
opment, the display of recreational fishing activities and 
fishing culture, and the training and safety of recreational 
fishing-related personnel. According to Table 5 , the KMO 
value was 0.894, exceeding 0.8, indicating that the study 
data were suitable for extracting information and that the 
questionnaire data were valid. Moreover, Bartlett’s test sta
tistic x was almost equal to 0, indicating that the data were 
not independent of one another. Hence, the data from the 
Xiangshan County Recreational Fishery Sustainable Devel
opment Questionnaire were suitable for factor analysis, and 
the questionnaire data were presented in a correlation ma
trix. 

RESULTS AND DISCUSSION 

The 19 indicators studied cover key aspects of the sustain
able development and use of recreational fisheries. These 
relate not only to the conservation of natural resources, in
frastructural development, and the diversity of activities, 
but also to cultural heritage, service quality, and environ

mental protection. Through the study of these aspects, the 
sustainable development potential of recreational fisheries 
was comprehensively assessed, and a scientific basis for 
recommendations on policy development and practice was 
established. 

PCA SCORE 

For a comprehensive evaluation using the principal com
ponent score, it is necessary to establish an equation for 
the relationship between the principal component and the 
study item in the “linear combination coefficient matrix” 
(based on the standardized data) (Table 6 ). 

In principal component analysis (PCA), the linear rela
tionship between the original variable (analysis term) and 
the principal component is described. We had 19 primitive 
variables (N1–19) and five principal components (PC1–5), 
and the mathematical formula relationship was expressed 
as follows: 

When using factor analysis for information enrichment, 
the Component Score Coefficient Matrix table is ignored. 

Analysis of the main influencing factors of sustainable devel-opment of recreational fishery in Zhejiang Pr…

Israeli Journal of Aquaculture - Bamidgeh 356



Table 6. Matrix of linear combination coefficients.      

Number Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

N1 0.189 0.268 0.260 0.491 -0.225 

N2 0.236 0.300 0.147 -0.090 -0.218 

N3 0.174 0.495 0.029 -0.169 -0.036 

N4 0.202 0.429 -0.061 -0.140 -0.197 

N5 0.225 0.017 0.230 -0.274 -0.199 

N6 0.221 -0.052 0.350 -0.182 0.215 

N7 0.258 -0.078 0.136 -0.008 0.184 

N8 0.181 -0.070 0.483 0.218 0.444 

N9 0.257 -0.090 0.032 -0.224 0.244 

N10 0.252 -0.271 0.035 -0.027 -0.145 

N11 0.252 -0.211 0.141 -0.062 -0.233 

N12 0.252 -0.202 -0.111 -0.109 -0.341 

N13 0.271 -0.153 -0.100 -0.042 -0.107 

N14 0.243 -0.239 -0.173 0.025 -0.024 

N15 0.242 -0.221 -0.203 -0.014 0.058 

N16 0.231 0.061 -0.434 0.199 -0.027 

N17 0.210 0.018 -0.032 0.640 -0.023 

N18 0.199 0.299 -0.244 -0.151 0.402 

N19 0.234 0.073 -0.337 0.070 0.340 

(When performing factor analysis for weight calculation, it 
is used to establish an equation for the relationship be
tween the factor and the study item (based on the normal
ized data).) 

The composite score is calculated by multiplying the 
variance-explained rate (normalization) by the factor score 
after rotation. The formula for our data was as follows: 

This produced the principal component scores for each 
sample, reflecting each sample’s projection onto each prin
cipal component. Table 7, compiled according to Equation 
1, shows that the recreational fishery activities of influ
encing factor 3 received the highest comprehensive score. 
This leads us to propose adding more activities to the de
velopment of Xiangshan’s recreational fisheries, such as 
setting up wrench points, working on tidal flats (catching 
mud snails, clams, etc.), providing characteristic fishing-
family entertainment, and offering marine cultural expe
riences. PC4 fishing culture and PC5 service quality and 
safety management should also be valued when developing 
recreational fishery activities, and relevant management 
policies should be introduced. 

ANALYSIS OF RECREATIONAL FISHERY DEVELOPMENT 
AND SUSTAINABLE USE IN XIANGSHAN COUNTY 

According to the results in (Table 8 )of the factor load ma
trix, the following factors were key: Factor 1 focuses on 
ecological protection and environmental management, em
phasizing the respondents’ concerns about ecological pro
tection area setting and industrial wastewater discharge 

control. Factor 2 involves the rational planning of infra
structure, including the construction of hardware facilities 
such as roads and docks. Factor 3 mainly relates to the de
sign of recreational fishing activities, including the con
venience of recreational fishing boat docks, the accuracy 
of information and advice, etc., which reflects the respon
dents’ attention to the quality of activity management. Fac
tor 4 mainly demonstrates the diversity and experience of 
the fishing culture, such as participation in fisheries-re
lated knowledge learning and festival activities. Factor 5 
concerns the service and safety management of leisure ac
tivities delivered by recreational fisheries in Xiangshan 
County, which respondents in this study recognized as im
portant. 

The larger the load in the factor-loading matrix, the 
stronger the relationship between the variable and the fac
tor. This is a visual method of representing the load (i.e., 
correlation or weight) of the original variable (also known 
as an observed variable or metric) on each factor. Table 9, 
after Varimax rotation, shows the factor loadings for the 
matrix developed in Figure 2. Here, all variables are shown 
to be relevant to the development process of Xiangshan’s 
recreational fisheries, and several can be actively developed 
at the same time. 

The five factors in the questionnaire were found to im
pact the development and sustainable use of recreational 
fisheries in Xiangshan County, as shown in Table 8. In par
ticular, the sum of marine environmental protection, in
frastructure construction, and the diversity of recreational 
fishing activities accounted for 59.652%, indicating that 
these three factors significantly influence the industrial de
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Table 7. Composite score scale.    

Composite Score Scale PCA Score 

1 PC3 0.947 

2 PC4 0.779 

3 PC5 0.762 

4 PC1 0.706 

5 PC2 0.489 

Table 8. Factorial load matrix.    

Factors 1 2 3 4 5 

1 0.712 0.403 0.379 0.356 0.246 

2 -0.562 0.672 -0.089 0.149 0.450 

3 0.008 0.299 0.483 -0.820 -0.070 

4 0.100 0.539 -0.328 0.069 -0.766 

5 -0.408 -0.085 0.713 0.417 -0.381 

Figure 2. Load diagram of the interrelationships between the five factors.          

velopment of recreational fisheries in Xiangshan County. 
This finding can be used to promote their future growth. 

In Figure 2 , which shows the load maps that were pro
duced, we can see that when developing recreational fish
eries in Xiangshan, in addition to improving the traditional 
infrastructure, such as waterways, transportation, and 
ports, it is also necessary to build new infrastructure that is 
ecological, civilized, convenient, green, and humanistic. In 
recent years, Xiangshan County has seen the construction 
of several new recreational fishing facilities, including boat 
docks, marine parks, and hotels, which provide tourists 
with a high-quality recreational fishing experience. 

In summary, based on our PCA results, the factors in
volved in Xiangshan recreational fishery activities can be 
summarized into five main dimensions. First, the facilities 
and management factors show that respondents attach 
great importance to infrastructure and information service
ability, with a high value of 0.947 indicating the importance 
of efficient information transfer and problem-solving in 
improving respondent satisfaction. This aligns with the de
mand for modern leisure activities. Secondly, the results for 
the ecological protection and resource management factors 
were 0.779 and 0.762, respectively, indicating that the re
spondents paid more attention to environmental protec
tion, reflecting the importance of sustainable development 
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in current society. In addition, the results on the diversity 
of activities and the factors contributing to cultural inher
itance also emphasize the value of rich leisure activities 
and the importance of artistic education. Finally, the re
sults on the importance of convenience, problem-solving, 
and safety in delivering quality services demonstrate re
spondents’ basic need for safety and security when attend
ing events. 

DEVELOPMENT STRATEGIES AND 
RECOMMENDATIONS 

China’s recreational fishing in fishing villages has under
gone a significant transformation, supported by govern
ment policies.24 The construction of a recreational fishery 
demonstration area is an important measure to promote 
environmentally friendly fishery production. SDG 14.2 
states that we should, “By 2020, sustainably manage ma
rine and coastal ecosystems to maintain the health and 
abundance of oceans, including by strengthening resilience 
to disasters”.25 By promoting sustainable fishing methods, 
the negative environmental impact can be effectively re
duced. At the same time, establishing nature reserves for 
rare aquatic organisms can provide additional protection 
for specific fishery resources and ensure their long-term 
survival. In addition, the prevention and control of water 
and marine environmental pollution, and the stabilization 
of water quality and quantity are key measures to protect 
the living environment of aquatic organisms. These mea
sures not only help maintain ecological balance but also lay 
the foundation for the sustainable development of recre
ational fisheries.26 

When developing recreational fisheries in Xiangshan, we 
can also learn from the experiences of developed countries 
in Europe and the United States, such as by improving rele
vant laws and regulations and systematically obtaining re
source management regulations. This may help address the 
problems of resource overexploitation and inadequate in
frastructure in Southeast Asian countries. Planning should 
also consider environmental protection and ecological bal
ance to ensure that the development of recreational fish
eries will not damage the marine ecosystem. Additionally, 
the type, scale, and layout of recreational fishery infra
structure should be planned according to the market de
mand and tourist preferences.27 Moreover, the coordinated 
development of recreational fisheries and other industries 
may be achieved by considering local fishery resources, nat
ural landscapes, and cultural characteristics. 

Publicizing the fishing culture through festivals, clubs, 
etc., will enhance the public’s understanding and interest 
in it, thereby strengthening its inheritance.28 Interventions 
could go so far as to establish a foundation for a fishing 
culture inheritance system and an inheritor system, and 
cultivate a new generation of inheritors of fishery culture. 
Furthermore, interventions in this area may strengthen 
cultural innovation and development. For instance, they 
may promote the integration and innovation of fishing cul
ture with modern science and technology, art, and other el
ements, and create fishery cultural products that are suited 

to the times. In this regard, efforts may be made to develop 
fishery cultural derivatives, such as fishery cultural sou
venirs and themed hotels (based on the traditional fishing 
village, but with a modern design, to create a natural and 
rustic vacation experience close to the sea or a lake), and a 
new industry may result. 

Furthermore, efforts should be made to enhance recre
ational fishery practitioners’ attention to safe production, 
affirming that safety is the foundation of fishery devel
opment. Practitioners must fully understand the laws and 
regulations, operating procedures, and emergency practices 
that will ensure safe fishery production.29 Through prac
tical exercises, employees’ self-rescue, mutual rescue, and 
emergency response capabilities can be improved, enabling 
them to cope well in emergencies. 

Xiangshan County has abundant marine fishery re
sources, which provide a solid foundation for recreational 
fisheries. Structural adjustment of the fishery industry is 
now needed to develop recreational fishing in the county, 
requiring that local fishermen change production to in
crease their income, increase employment in fishing vil
lages, and promote the villages’ economic development and 
transformation. In the process, the impact on the ecological 
environment must be considered. Maintaining the marine 
ecological environment and achieving sustainable develop
ment while rapidly developing recreational fisheries is an 
essential challenge for Xiangshan County. Yet, its unique 
fishery resources and marine culture offer opportunities 
to create novel recreational fishing activities, such as set
ting wrench points, working on tidal flats (catching mud 
snails, clams, etc.), enjoying characteristic fishing family 
entertainment, and embarking on marine cultural experi
ences. Development efforts must meet the diverse and per
sonalized needs of tourists, strengthen the service culture, 
optimize service processes, and ensure that tourists enjoy 
an intimate and efficient service experience during recre
ational fishing activities through word of mouth and repeat 
customers. 

This is the only way to ensure the active, ecological, sus
tainable development of recreational fisheries, protect the 
natural landscape and natural resources, uphold the fish
ing culture in Xiangshan, and educate recreational fish
ery tourists. Moreover, formulating relevant policies may 
help providers guide tourists to the sea appropriately, 
strengthen marine environmental protection and related 
education, and protect the ecological environment of recre
ational fishing areas. 

Beyond that, we advise launching interventions to 
strengthen pre-employment and ongoing training for 
recreational fishery practitioners and to increase knowl
edge training on the marine environment, fish species, and 
marine protection. This may improve service levels and 
enable providers to deliver more professional, considerate 
services. 

Another recommendation is that improving transporta
tion may allow for greater ecological coverage. Beyond that, 
it will benefit the county to continue improving its recre
ational fishery infrastructure. Moreover, its fishing culture 
should be showcased throughout the county to strengthen 
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its association with recreational fishing. Finally, efforts may 
be undertaken to build a characteristic brand in the region 
and improve the quality of recreational fishery services; 
for instance, practitioners in Xiangshan County may learn 
from event calendars in other locations, where many fes
tivals are held each year to enrich recreational fishery 
tourism. In recent years, smart fishery, as an emerging 
model of fishery development, has also emerged as a strat
egy. Therefore, recent fishery innovations have shifted to
wards promoting sustainable practices that significantly re
duce ecological and environmental impacts. 

CONCLUSIONS 

This paper explores 19 influencing factors across five per
spectives —resources, infrastructure, service quality, fish
ery culture, and recreational fishery activities — through 
field research, data analysis, and questionnaire surveys. In
frastructure and the natural environment have the most 
significant impact on the development of local recreational 
fishing. Based on this, some suggestions were put forward, 
including adhering to sound infrastructure planning, 
strengthening ecological protection, prioritizing the con
servation of fishery resources, and establishing recreational 
fishery demonstration areas. 

Accordingly, we make the following recommendations: 

There is a noticeable demographic distribution bias in 
the survey sample of this study, which limits the overall 
generalizability of the findings. The underlying causes of 
this bias have been identified. To address this issue in fu
ture research, measures such as expanding the geographic 
scope of the study, arranging the data collection period 
more strategically, and incorporating multiple research 
methodologies will be implemented. These improvements 
aim to broaden the sample base, reduce sampling bias, and 
enhance the representativeness and reliability of the re
search outcomes. 
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1. In the environmental dimension, accelerate ecologi
cal protection and restoration, implement water eco
logical protection plans, strengthen water quality 
monitoring and pollution control, and protect the 
fishery ecological environment. 

2. Create a distinctive fishery landscape, such as a fish
ing port wharf, an ancient fishing port city, etc. To 
that end, improve the infrastructure for recreational 
fisheries, including fishing areas, viewing platforms, 
catering, and accommodation, to enhance the tourist 
experience. 

3. Develop a diverse range of recreational fishery prod
ucts, strengthen the integration of recreational fish
ery with tourism, culture, and other industries, and 
create characteristic fishery tourism routes and prod
ucts. Alongside that, improve the service quality of 
recreational fisheries in the industrial dimension, 
strengthen practitioner training, and enhance service 
levels and tourist satisfaction. 

4. Establish and improve the inheritance and protection 
of fishing culture in the cultural dimension. 

5. Perform in-depth excavation and sorting of fishing 
cultural resources, including fishing songs, dances, 
customs, and gear. 
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