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Abstract: This study uses the new ecological paradigm (NEP) scale to measure the level of en-
vironmental concern among beach recreationists, innovatively constructs a model based on the
measurement results to depict a group portrait, and analyzes the driving mechanism of beach recre-
ation pro-environmental behavior. The level of environmental concern of beach tourists is 66.2%,
which is slightly higher than the average level of Chinese urban residents, and is significantly corre-
lated with age, occupation, education level, and income level. The newly constructed environmental
behavior group portrait index indicates that the group that actively participates in recreational
environmental behavior at Haichow Bay Beach includes college students, primary and secondary
school students, retirees, and surrounding residents. Key factors in the generation of environmentally
friendly behavior for beach enthusiasts include individual self-control constraints, regional ecological
environment management, the improvement in environmental literacy, overcoming individualism,

external environmental impacts, and environmental education.

Keywords: environmental concern; new ecological paradigm scale; group portrait of environmental
behavior; beach recreation

1. Introduction

In the 1960s, the “Silent Spring” sounded the alarm for public attention to the eco-
logical environment [1]. After more than half a century of development, ecological and
environmental issues have received widespread attention from countries worldwide and
have received unprecedented attention in China. As early as the report of the 19th National
Congress of the CPC, the importance of adhering to the basic national policy of conserving
resources and protecting the environment was noted [2]. In September 2020, China pro-
posed the “dual carbon” goal with the aim of peak carbon dioxide emissions by 2030 and
carbon neutrality by 2060. The ecological environment has become the primary concern in
various undertakings in China.

However, environmental issues are ultimately human issues. The level of public
concern for ecological and environmental issues and the public’s willingness to actively
contribute to environmental protection plays a crucial role in improving the ecological
environment and solving environmental problems [3—-6]. There are various measurement
standards for research on environmental concern. Since the 1970s, many scholars have
begun to pay attention to related research. Examples include the Ecological Attitudes and
Knowledge Scale (EAKS) proposed by Maloney and Ward (1973) [7] and the Environmental
Concern Scale (ECS) proposed by Weigel R (1983) [8]. The new ecological paradigm (NEP)
scale designed by Dunlap and Liere (2000) is one of the most influential measurement
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standards internationally [8,9]. It has been used extensively in the literature and has good
applicability and effectiveness in capturing multiple aspects of people’s pro-environmental
worldview and measure respondents’ level of environmental concern [4,10]. Furthermore,
it reflects the level of respondents’ pro-environmental behavior [8]. In related studies,
scholars use various expressions, such as (ecological) environmental concern, (ecological)
environmentally friendly attitude, pro-environmental attitude, and willingness to engage in
environmentally friendly behavior. Strictly speaking, these expressions are not completely
consistent; however, they generally refer to the degree to which people are aware of
and support the resolution of ecological and environmental issues as well as individuals’
contributions to solving these problems. Hong (2006) first evaluated the application of
the NEP scale in China [3]. To further the continuity of research on the application of the
NEP scale in China and reduce the confusion caused by conceptual diversity in scholars’
research, this study adopts the internationally used term “environmental concern”.

Dunlap and Liere (1978) first proposed the NEP scale consisting of 12 items [9]. After
multiple revisions, the final version was proposed in 2000, which is the 15-item scale used
in this study [10]. To date, the scale has been translated into multiple languages and has
been widely confirmed to have high reliability and validity with regard to environmental
concern and pro-environmental behavior [11-14].

Research on environmental concerns in China began in the mid-1990s and gradually
intensified after 2000. Early research often focused on the public’s environmental aware-
ness of a certain area or of a specific environmental issue, while research on the public’s
ecological awareness of overall environmental quality was weak and fragmented [15-17].
Benedict and Hussein (2019) discuss how the Jordanian government changes the behavior
of its citizens through water awareness campaign messaging, which is in fact an example
of how the state can change the behavior of its citizens regarding environmentally friendly
behavior [18]. Hong (2006) used the revised NEP scale to assess the level of environmental
concern among urban residents based on data from the 2003 China Comprehensive Social
Survey [3]. In the past 20 years, acceptance of the NEP in China has continuously improved.
Wu et al. (2012) conducted research on the application of the NEP scale in China and
verified that the NEP scale has good reliability and validity and can be used as a tool for
studying ecological values and ecological awareness [19]. Wu and Zhu (2017) applied the
NEP scale to assess environmental attitudes and behaviors among urban student groups in
China [20]. The research results confirmed that the revised NEP scale has good reliability
and can effectively reflect the psychological characteristics of student groups in terms of
their ecological worldview. Xiao et al. (2019) proposed and validated the core role of
the NEP scale in measuring environmental concern by reviewing environmental concern
assessments for China, the United States, and Canada [5]. In recent years, the evaluation
of levels of environmental concern has shown a trend of diversification and complexity,
but the key position of the NEP in environmental concern measurement is still highly
recognized. Xiao et al. (2021) validated the strong direct and indirect effects of the NEP in
predicting pro-environmental behavior based on the value belief norm (VBN) theory [14].
In addition, the NEP scale has been confirmed by multiple studies to have significant
effects in predicting specific environmental issues, such as environmental attitudes toward
renewable energy [21], the perception of the severity of various environmental issues [22],
willingness to pay for environmental protection [23], views on climate change and global
warming [24], and the level of environmental policy support [25]. To date, however, there is
still a relative lack of theoretical and practical research on the NEP scale in China, and most
research focuses on simple reliability and validity tests. Theoretical exploration based on
the NEP scale is even rarer, and more group and regional application tests and theoretical
exploration are required.

Beaches are the favorite coastal tourist destination for tourists. They are direct inter-
action zones between the ocean and land, composed of various resource elements such
as topography, water, climate and meteorology, biology, and culture. Beaches are pop-
ular places for leisure, recreation, and entertainment activities, which provide people
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with physical and mental pleasure and relaxation and produce considerable economic
benefits [26].

However, most people may have overlooked a fact of how beaches are also a habitat
for many organisms and an important component of the marine ecosystem [27-29]; even
some scholars also believe that beaches are simply a pile of lifeless sand [30]. This common
phenomenon was mentioned by other scientists, such as Dugan, Schlacher, and Thompson.
Dugan et al. (2010) published a paper in the journal Science on the precariousness of
beach ecosystems [31]. The beach ecosystem, as an important component of the global
coastline, is facing unprecedented pressure [26]. The impact of recreational activities on
the ecological environment of beaches has been a serious environmental problem faced by
China’s coastal zone development and utilization in recent years. However, there is still
a lack of in-depth research on this in China. With the rapid increase in the intensity and
scope of beach recreation, coupled with the widespread neglect or underestimation of the
ecological characteristics of beaches, this research is becoming more urgent [30,31]. Data
from Vousdoukas et al. (2020) confirm that multiple beaches worldwide are at or near the
threat of imminent extinction [32]. The recreational beach ecosystem urgently needs more
attention and protection, and the environmental attitudes and concern of beach tourists
are crucial.

This research aims to answer the following questions: (1) What is the level of en-
vironmental concern of the coastal destination in China? (2) What are the portraits of
different environmental behavior groups? How do we distinguish them? (3) What is the
driving mechanism of pro-environmental behavior for beach recreationists? We applied
the adjusted NEP scale to measure the level of environmental concern. Then, based on the
measurement results, a model was innovatively constructed to depict the profile of envi-
ronmental behavior groups. To gain a deeper understanding of the specific environmental
behavior intentions and factors that influenced the respondents, 18 supplementary options
were added based on the 15 items in the NEP scale and the characteristics of the coastal
area in the study area. Finally, the factor analysis method was used to analyze the driving
mechanism of beach recreational behavior.

Our findings first evaluated the environmental concern level of coastal destinations in
China. By making comparisons with previous studies, it is also possible to have a clearer
understanding of the relative level. Based on the environmental behavior group portrait
index, we could distinguish the portraits of the pro-environmental behavior group and
individual environmental group and clarify the driving mechanism of beach recreational
behavior, which could provide a precise and effective reference for improving strategies
and goals of pro-environmental behavior in the coastal region.

This study contributes to environmental concern of costal destinations and innova-
tively constructs an environmental behavior group portrait index and clarifies its driving
mechanism, which is an extension of NEP theory and practical exploration. The findings
could help environmental management departments accurately position the direction and
content of work for the public.

2. Data Sources and Research Methods
2.1. Adjustment and Application of the NEP Scale

(1) Contextual Adaptability Translation of the NEP Scale

The NEP scale includes a total of 15 measurement factors, of which 7 items, including
2,4,6,8,10,12, and 14, are inverse problems [10]. The fifteen measurement factors involve
five dimensions of cognition, namely, natural balance cognition, ecological crisis cognition,
growth limit cognition, human exceptionalism, and anti-anthropocentrism [10]. The cog-
nitive level of these five dimensions comprehensively reflects the level of environmental
concern of the respondents. Among them, N1, N6, and N11 reflect attitudes toward growth
limits; N2, N7, and N12 reflect anti-anthropocentrism; N3, N8, and N13 reflect attitudes
toward natural balance; N4, N9, and N14 reflect human exemptionalism; and N5, N10, and
N15 reflect the perspective of ecological crisis.
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Empirical research on the NEP scale in China is still in its early stages. Feedback
from the use of the NEP scale in China recommends modifying the translation of the scale
according to the actual situation, which can effectively improve the resolution and internal
structural consistency of some items [3,19,20]. In this research, attention was given to
timely and flexible interpretation and recording based on respondents’” understanding, and
positive adjustments to the semantics and processing of scores were made to the reverse
measurement project statistics and scoring.

A 5-point Likert method is used to score the scale, with strong agreement scoring
5 points, agreement scoring 4 points, neither agreeing nor disagreeing scoring 3 points,
disagreement scoring 2 points, and strong disagreement scoring 1 point. The scoring
method for reverse questions was the opposite. The maximum total was 75 points. The
higher the NEP score, the higher the respondent’s degree of environmental concern, the
friendlier the respondent’s environmental attitude, and the more positive the respondent’s
environmental behavior all were. In addition, the final part of the questionnaire included
demographic variables (gender, age, occupation, education level, monthly income, etc.).

(2) Reliability and Validity Testing of the NEP Scale

Using SPSS 26.0 software, exploratory validation analysis was conducted on the
collected sample data to determine the structural validity of the NEP scale from both global
and local perspectives, including the correlation between observed variables, KMO values,
and sampling appropriate measurement values with the measure of sampling adequacy
(MSA) and Bartlett’s spherical test [33]. At least moderate correlation (not less than 0.3) and
KMO value (not less than 0.8) and a significant Bartlett’s spherical test and Cronbach’s alpha
(not less than 0.6) effectively determined the internal correlation and overall consistency of
the NEP scale and verified the reliability and validity of the scale.

2.2. Construction of the Environmental Behavior Group Portrait Index

To more clearly detect the characteristics of different environmental attitudes of beach
recreation groups in Haichow Bay, an environmental behavior group portrait index was
constructed. Through this function, profiles of positive environmental groups and anthro-
pocentric environmental behavior were depicted. Specifically, the NEP survey samples
were divided into a high group (NH), medium group (NM), and low group (NL). The
high group (NH) was environmentally friendly, the middle group (NM) had an ordinary
environmental attitude, and the low group (NL) had an anthropocentric attitude. The
full score of the 15 options in the NEP scale was 75 points. The NL group, that is, the
anthropocentric type, scored 15-35 points; the NM group, that is, the group with ordinary
environmental concern, scored 36-55 points; and the NH group, that is, the group that
indicated active environmental protection, scored 56-75 points. We constructed an environ-
mental behavior group portrait index that focused on portraying positive environmental
groups and individualistic environmental behavior groups. Please refer to Formula (1)

for details.
_2/a
Si/s

where [ is the portrait index for depicting environmental behavior groups; Q; is the fre-
quency of item i, the demographic characteristics in each NEP group (high or low); Q is the
number of groups with environmental concern in the NEP (total number of high groups
or total number of low groups); S; is the frequency in the total sample of demographic
characteristic factors of item 7; and S is the total number of samples. When I > 1, it indicates
that the demographic factor features prominently and can be extracted to describe the
environmental behavior groups.

1)

2.3. Measurement of Beach Recreationists” Specific Pro-Environmental Behavior Intention

To gain a deeper understanding of the specific environmental behavior intentions and
factors that influenced the respondents, 18 supplementary options were added based on
the 15 items in the NEP scale and the characteristics of the coastal area in the study area
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(Table 1). The questions mainly involved people’s specific understanding of and protection
intentions toward the beach ecological environment. To verify the effectiveness of the
questionnaire, reverse questions were added, including items 20, 21, 22, 23, 25, 26, and 29,
which were adjusted positively during later recording and statistics.

Table 1. The 18 supplementary items for Specific Environmental behavior intention.

NO. Items

N16  Beach brings joy to our life.

N17  In order to protect the beach environment, I am willing to restrain my behavior.

N18  Iam willing to pay some fees to protect the beach.

N19 If I see garbage, I will pick it up and throw it into the trash can.

N20  Smoking and throwing cigarette butts on the beach are not acceptable.

N21 The scenic beach is not just for providing tourists with leisure and entertainment.

N22 Compared to protecting the natural environment of beaches, I do not support the
construction of recreational activities and service facilities.

N23 Even with the equipment, I wouldn’t barbecue on the beach.

N24 I will take my garbage with me and put it in the trash can.

N25 When encountering beach creatures (such as crabs, sandworms, shellfish, etc.), I cannot
pick or excavate them.

N26 Tourists” foraging of beach animals can affect the ecological environment.

N27 If I encounter a public faucet that is not turned off, I will take the initiative to turn it off

N28 Environmental education is necessary for environmental protection.

N29 If people around me throw garbage around, I won’t do it either.

N30 Before taking action, I will consider whether it violates relevant management systems,

regulations, and social norms.

Understanding environmental information is more conducive to environmental

protection behavior.

N32 The environmental attitudes of friends and relatives around me can affect me.

N33 I will provide environmental protection education to children (or other children).

N31

2.4. Data Analysis

This study first tested the reliability and validity of the questionnaire survey. The rela-
tionship between demographic factors and pro-environmental attitudes was analyzed by
variance analysis. All data were statistically analyzed with SPSS 26 and Excel 2016 software,
and the significance level was 0.05. The drawing was completed using ArcGIS10.2 software.

In the analysis of the driving mechanism of beach recreational behavior, the factor
analysis method was used to construct a model, and its weight was determined based on
the value of the factor coefficient, as shown in Formula (2):

A A A
f: ml)\'fl‘l’ mz)\f2++‘mm)\fm 2)
=1 j=1j =17

where f is the driving function of pro-environmental behavior, f;, is the main influencing
factor extracted, m is the number of main factors extracted, and A, is the characteristic root
of the principal component factor.

2.5. Data Collection

This study used on-site investigations to obtain first-hand measurement variable
data from questionnaire surveys. The survey data were collected in the first ten days
of August 2018 and 2019 before COVID-19 in the Haichow Bay area along the coast
of Central China (Figure 1), including five beaches: the resort-type Dashawan Beach
(E 119°27'56", N 34°46/25.84"), Suma Bay Beach (E 119°29'6", N 34°467.7"), the urban-
type Xishu Beach (E 119°20'3"”, N 34°46'2.84"), the semi-urban-type Haizhouwan Beach
(E 119°12/35”, N 34°56/31"), and the rural Jiuli Beach (E 119°13'12"”, N 35°1'14.14"). The
beach types in this study were based on the beach classification standards of Williams
and Micallef (2010) [34]. The classification of representative beaches in the Haichow Bay
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area was based on Wu et al.’s classification in 2021 [35]. There are three main reasons for
choosing Haichow Bay, as is the case in this paper. Firstly, Haichow Bay has the only sandy
beaches in Jiangsu Province, which is one of the most developed provinces in China. Itis a
famous coastal destination where the interaction between human recreational activities and
the ecological environment is significant frequency. Secondly, Haichow Bay has a special
geographical representativeness. It is located in the transitional zone between the north
and south climates and lies in the intersection of sandy rocky and muddy coasts. Thirdly,
the marine dynamics in this region are relatively weak, and the overall stability along
the coastline makes it a good research area that reflects the interaction between human
activities and the coastal ecological environment.
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Figure 1. Distribution of recreational beaches in the study area.

To ensure the effectiveness of the questionnaire, during the on-site survey, elderly
people and children were interviewed, and the investigator assisted in the completion of
the questionnaires. The questionnaire was completed on site and collected immediately. To
test the reliability of the questionnaire survey, a small-sample test was conducted in the
early stage before the large-sample distribution of the questionnaire. At Dashawan Beach
in Liandao, 50 questionnaires were first collected for small-sample reliability and validity
testing. The analysis results showed that Cronbach’s alpha was 0.823, indicating that the
questionnaire had good internal consistency and high reliability and had good applicability
for users of Haichow Bay Beach. It could be used for distribution to large samples. A
total of 1550 research questionnaires were distributed and 1327 valid questionnaires were
collected, with a validity rate of 85.61%.

3. Results Analysis
3.1. Reliability and Validity Testing and Application of the NEP Scale

Exploratory factor analysis was conducted on the survey data of 15 items of the NEP
scale to test their internal consistency and reliability. It was found that the correlation
between measurement factors was good, with values greater than 0.3 (Supplementary
Table S1). Cronbach’s o was 0.763 (greater than 0.7 with good acceptance), the KMO value
was 0.92 (greater than 0.8 with good acceptance), and the MSA was between 0.887 and
0.957, significantly higher than 0.8 (Supplementary Table S2). Bartlett’s spherical test results
were significant (p = 0.000 < 0.001), indicating that the NEP scale had good structural
validity, good internal consistency, and high reliability and validity levels, supporting the
applicability of the NEP for this study.
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3.2. Demographic Characteristics of Beach Recreationists

The demographic characteristics of beach recreationists in Haichow Bay are shown
in Table 2. (1) The proportion of female respondents was slightly higher than that of
male respondents; (2) approximately half of the respondents were distributed between the
ages of 25 and 44; (3) most of the respondents were employees of enterprises, accounting
for approximately a quarter, and 20% of the respondents in the survey were freelance
workers, some of whom were full-time home-based farmers and most of whom were
“new-style farmers” who did not engage in traditional agricultural work; (4) nearly half
of the respondents had a bachelor’s degree or a college degree; (5) 40% had an income
between CNY 3000 and 7000.

Table 2. Demographic characteristics of beach recreationists in Haichow Bay.

Item Demographic N;I;l;:;t(i);i:ta:h Percentage (%)

Gender Male 557 42
Female 770 58

Age Under 15 years old 31 2.3
15~24 years old 346 26.1
25~44 years old 613 46.2

45~64 years old 293 221

Over 65 years old 44 3.3

Occupation Administrative agencies 125 9.4
Public institutions 132 9.9
Enterprise 337 254

Freelancer 267 20.1

Farmer 92 6.9
Student 178 134

Retired 29 2.2
Others 167 12.6
Education Junior high school and below 260 19.6
High school and equivalent 337 254
Junior college 311 23.4
Undergraduate 380 28.6

Master or above 39 29

Monthly income Below CNY 1500 202 15.2
CNY 1500~3000 311 234

CNY 3001~5000 369 27.8

CNY 5001~7000 263 19.8

CNY 7001~10,000 110 8.3

Above CNY 10,000 72 5.4

3.3. Environmental Concern Level of Beach Recreationists

Based on Dunlap and Liere’s NEP scale (2000), the higher the level of respondents’
environmental concern or the friendlier their environmental attitude, the more positive
their environmental behavior. Environmental concern has a direct effect on environmental
behavior [4,5], and the degree of environmental concern directly reflects respondents’
pro-environmental behavior.

Using SPSS software, a comparative mean analysis was conducted on the 15 items of
the NEP scale (Table 3). The environmental attitude score of residents and tourists in the
Haichow Bay area was 3.31, with an environmental concern level equivalent to 66.2%.

Among the 15 observational variables, the average score of N2’ was the lowest at 3.08,
reflecting the overall strong willingness and momentum of beach recreationists toward
environmental utilization and transformation, which are in line with the current status and
trend of human development and utilization of beaches. The recognition of N7 “animals
and plants have the same right to survival as humans” was the highest with an average score
of 3.67, which reflects people’s contradictory mentality of “development and protection”
when using beaches.
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Table 3. Environmental concern of recreational beach users.

Dimension Items Average SD

N1 We are approaching the limit of the number of people the earth can support. 3.23 1.344

Limits N6’ Even if we know how to develop it, the earth’s resources will not be inexhaustible. 3.13 1.347

N11 The earth is like a spaceship with very limited room and resources. 3.38 1.375

N2’ Humans have no right to modify the natural environment to suit their needs. 3.08 1.347

Anti-Anthro N7 Plants and animals have as much right as humans to exist. 3.67 1.412

N12’ Humans are not born to control nature. 3.43 1.285

N3 When humans interfere with nature it often produces disastrous consequences. 3.52 1.333

Balance N8’ Although nature has a strong balance ability, it is not enough to cope with the impact 395 1319
of modern industrial countries. ’ '

N13 The balance of nature is very delicate and easily upset. 3.29 1.416

N4’ Human ingenuity will not ensure that we do not make the earth unlivable. 3.11 1.286

Anti-Exempt N9 Despite their special abilities humans are still subject to the laws of nature. 3.61 1.419

N14’ Human intelligence cannot guarantee that we will not make the Earth uninhabitable. 3.17 1.295

N5 Humans are severely abusing the environment. 3.30 1.393

Eco-Crisis N10’ The so-called “ecological crisis” facing humankind has not been greatly exaggerated. 3.18 1.262

N15 If things continue on their present course we will soon experience a major 336 1.292
ecological catastrophe. : :

Total 3.31 1.34

Note: N2/, N4/, N6/, N8§', N10’, N12/, N14' are the corrected expression term for N2, N4, N6, N8, N10,

N12, respectively.

3.4. Demographic Differences in Beach Recreationists” Environmental Concerns

To further analyze the factors that influence beach recreationists” environmental con-
cerns, this study used a single-factor analysis of variance (ANOVA) in SPSS to analyze the re-
lationship between demographic characteristics and environmental concern. Table 4 shows
that there was no significant gender difference (p = 0.763 > 0.05) in the environmental con-
cern of the respondents, but there was a significant correlation with age (p = 0.000 < 0.05),
occupation (p = 0.000 < 0.05), education level (p = 0.018 < 0.05), and income (p = 0.000 < 0.05).
Therefore, the following conclusion can be drawn: the environmental concern of beach
tourists in the study area is not related to gender but is significantly correlated with age,

occupation, education level, and income level.

Table 4. Demographic differences and environmental concern based on ANOVA.

Item Demographic Average SD p
Gender Male 3.32 0.66 0.763
Female 3.31 0.64
Age Under 15 years old 3.65 0.75 0.000
15~24 years old 3.31 0.68
25~44 years old 3.30 0.58
45~64 years old 3.21 0.63
Over 65 years old 4.00 0.83
Occupation Administrative agencies 3.02 0.53 0.000
Public institutions 3.15 0.62
Enterprise 3.25 0.68
Freelancer 3.36 0.50
Farmer 3.32 0.77
Student 3.54 0.69
Retired 3.66 0.76
Others 3.42 0.61
Education Junior high school and below 3.37 0.66 0.018
High school and equivalent 3.37 0.61
Junior college 3.29 0.61
Undergraduate 3.26 0.68
Master or above 3.13 0.68
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Table 4. Cont.
Item Demographic Average SD P
Monthly income Below CNY 1500 3.53 0.68 0.000
CNY 1500~3000 3.37 0.64
CNY 3001~5000 3.32 0.62
CNY 5001~7000 3.20 0.65
CNY 7001~10,000 3.07 0.61
Above CNY 10,000 3.20 0.54

The significance level is 0.05.

3.5. Group Portraits of Positive and Individualistic Environmental Behaviors

Based on the above results, we further explored the characteristics of different groups
of beach recreationists with regard to environmental concern. In this study, the NEP
survey sample of the new ecological paradigm was divided into three groups: a high
group, comprising the environmental behavior initiative type (5675 points); a middle
group, comprising the ordinary type (36-55 points); and a low group, comprising the
anthropocentric type (15-35 points). The results showed that there were 331 people (24.9%)
in the high group, 912 people (68.7%) in the middle group, and 84 people (6.3%) in the low
group. The environmental behavior group portrait information was extracted according to
Formula (1) (Table 5).

Table 5. Environmentally friendly behavior and individual portrait index.

Ttem Demographic Portrait Index of Positive Portrait Index of Individualistic
Environmental Behavior Groups  Environmental Behavior Groups
Gender Male 1.4435 0.5173
Female 1.1575 1.2770
Age Under 15 years old 0.8959 0.7729
15~24 years old 0.8063 1.2928
25~44 years old 2.1970 0.3606
45~64 years old 0.3532 1.2660
Over 65 years old 0.6404 1.3232
Occupation Administrative agencies 0.9157 1.2185
Public institutions 0.8567 0.4144
Enterprise 1.1826 1.7246
Freelancer 1.5104 0.6216
Farmer 1.6500 0.0000
Student 0.2635 1.2286
Retired 0.9556 0.6071
Others 1.0941 0.6563
Education Junior high school and below 0.8521 0.9667
High school and equivalent 1.0776 1.4570
Junior college 0.9379 2.4621
Undergraduate 1.3316 0.6263
Master or above 1.1748 0.6615
Monthly income Below CNY 1500 0.8910 0.7281
CNY 1500~3000 0.8545 1.5030
CNY 3001~5000 0.7277 2.1518
CNY 5001~7000 0.8389 1.3222
CNY 7001~10,000 1.4435 0.5173
Above CNY 10,000 1.1575 1.2770

(1) Positive group portrait of environmental behavior

Based on the portrait index of positive environmental behavior groups, data greater
than 1 were extracted. The results showed that positive environmental behavior groups
had the following characteristics: aged under 24 years old and 65 years old and above;
retirees, students, and farmers; a bachelor’s degree, high school degree, or equivalent; and
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a monthly income level below CNY 3000 (mostly students). Through this group portrait,
it can be inferred that college students, high school students, retirees, and surrounding
residents are more positive and friendly toward the beach environment.

(2) Individual group portrait of environmental behavior

According to the individualistic environmental behavior portrait index, data greater
than 1 were extracted. The results showed that the main characteristics of individualistic
environmental behavior were as follows: aged 15~24 and 45~64; enterprises, institutions,
administrative agencies, and some farmers; a bachelor’s degree or above; and a monthly
income of over CNY 5000. From the above portrait, it can be inferred that individuals in
enterprises, institutions, and administrative agencies with relatively high educational and
income levels have significant individual characteristics.

3.6. Factors Affecting the Pro-Environmental Behavior of Beach Recreationists

(1) Analysis of intention to engage in pro-environmental behavior

Using SPSS software, the approval rates of the 18 pro-environmental behavior in-
tention questions in Table 6 were statistically analyzed (including the strongly agree and
agree options). The reverse questions were positively adjusted during the recording and
statistics. The consent rate for beach environmental protection behavior intentions among
the respondents ranged from 43.6% to 68.1%.

Table 6. Environmental behavior intention of beach recreationists.

NO. Items Consent Rate (%)
N16  Beach brings joy to our life. 63.6
N17 In order to protect the beach environment, I am willing to restrain my behavior. 60.9
N18  Iam willing to pay some fees to protect the beach. 52.3
N19  IfIsee garbage, I will pick it up and throw it into the trash can. 64.3
N20  Smoking and throwing cigarette butts on the beach are not acceptable. 64.4
N21  The scenic beach is not just for providing tourists with leisure and entertainment. 57.2
N22 Compared to protecting the natural environment of beaches, I do not support the construction of 436
recreational activities and service facilities. '
N23  Even with the equipment, I wouldn’t barbecue on the beach. 50.6
N24  Iwill take my garbage with me and put it in the trash can. 65.7
N25 When encountering beach creatures (such as crabs, sandworms, shellfish, etc.), I cannot pick or 49.4
excavate them. ’
N26  Tourists’ foraging of beach animals can affect the ecological environment. 53.7
N27 If I encounter a public faucet that is not turned off, I will take the initiative to turn it off 68.1
N28  Environmental education is necessary for environmental protection. 60.5
N29  If people around me throw garbage around, I won’t do it either. 62.2
N30 Before taking action, I will consider whether it violates relevant management systems, regulations, 633
and social norms. ’
N31  Understanding environmental information is more conducive to environmental protection behavior. 65.2
N32  The environmental attitudes of friends and relatives around me can affect me. 53.0
N33 I will provide environmental protection education to children (or other children). 64.6

According to survey data, 63.3% of respondents affirmed the joy that beaches bring
to life, which was directly related to their positive support of environmental protection;
60% of respondents expressed a willingness to restrain their behavior to protect the beach;
approximately 65% of respondents had good environmental responsibility, such as water
conservation and waste recycling, as well as low-carbon behaviors; 65% of respondents
believed that understanding ecological and environmental information is conducive to en-
vironmental protection behavior; 60% supported various types of environmental education;
66% of parents said they would provide environmental education to their children; and
63% showed fear and compliance with relevant management systems, regulations, and
social norms.
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It was also observed that approximately 43% of the respondents believed that the beach
was only for tourists, and approximately half of the beach enthusiasts said they would
pick and excavate benthic beach animals and believed that this behavior did not have an
impact on the ecological environment. These data reflect a significant lack of understanding
of beaches as benthic habitats and their ecological characteristics. In terms of protecting
the environment or building recreational facilities, 60% of respondents decisively chose
the latter. Some respondents also stated that they would engage in activities such as
barbecuing on the beach. Regarding ecological compensation, only approximately half
of the respondents clearly expressed their willingness to pay a fee to protect the beach.
There are serious threats and hidden dangers to the ecological environment of recreational
beaches, and there is a long way to go to protect the ecological environment of beaches.

(2) Analysis of the factors influencing pro-environmental behavior

Through a comprehensive analysis of the above 18 additional factors in Table 6, multi-
collinearity was shown among them. Therefore, Principal Component Analysis (PCA) was
applied to extract the main factors. A dimensionality reduction on the scale was operated
with the help of SPSS software. The results showed that there were three factors with
eigenvalues greater than 1 in the scale, with a cumulative contribution rate of 70.57%.
Among them, the first rotation factor could explain 46.70% of the total variation, the second
rotation factor could explain 17.36% of the total variation, and the third rotation factor
could explain 6.51% of the total variation. The loads on each factor are shown in Table 7.

Table 7. Eigenvalues and variance contribution rate of principal factors of environmental behavior.

Factor Eigenvalue Variance Percentage (%)  Cumulative Percentage (%)
1 8.406 46.702 46.702
2 3.125 17.363 64.065
3 1171 6.507 70.572

By combining the factor load matrix data in Supplementary Table S3, the explanatory
information of the principal component factor variables can be analyzed. Factor 1 was
mainly related to good environmental and low-carbon behavior habits and methods of
beach recreational users as well as relevant social management systems and norms, re-
flecting the mechanism of social ecological environment constraint, individual constraint
ability, and environmental responsibility. Factor 2 was mainly related to individuals” con-
sumption of casual enjoyment and lack of environmental awareness. Factor 3 mainly
reflected the impact of the external environment and the importance of environmental
education. Therefore, the factors that affect pro-environmental behavior in the research
area can be summarized into four categories: social ecological environmental constraint
and individual self-control, environmental cognition and individualism, external influence,
and environmental education.

3.7. The Driving Mechanism of Pro-Environmental Behavior for Beach Recreationists

Based on the above analysis, weight is an indicator that measures the relative im-
portance of common factors. The larger the value is, the higher the contribution of the
characterization factor. Therefore, the variance contribution rate of common factors is
used as the weight. The weights of these three induced influencing factors are shown
in Table 7, and the corresponding eigenvalues are 8.406, 3.125, and 1.171, respectively.
The contribution rates of each factor are calculated as 0.662, 0.246, and 0.092, respectively,
using Formula (2). Based on the weights of the three main influencing factors, the pro-
environmental behavior-driven generation mechanism of beach tourists can be constructed
as follows:

f =0.662f; +0.246f, 4 0.092f3 3)
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where f; reflects individual self-control and regional ecological environment management
constraints, f reflects the improvement of environmental literacy and the overcoming of
individualism, and f3 refers to external influences and environmental education.

The driving mechanism of beach recreation pro-environmental behavior is ranked
based on weight values, including (1) individual self-control and regional ecological envi-
ronmental management, (2) improving environmental literacy and overcoming individual-
ism, and (3) external influences and environmental education.

4. Discussion
4.1. Environmental Concern Level of Beach Recreationists

In this study, the level of environmental concern among beach enthusiasts was found to
be equivalent to 66.2%. Comparing these data with those of previous studies, it was found
that the environmental behavior friendliness of Chinese urban residents was 61.24% [3],
significantly lower than the average environmental behavior friendliness of residents in
large cities such as Guangzhou, Xi’an, Urumgqi, Kunming, Harbin, Lanzhou, Shanghai,
Chengdu, Beijing, and Wuhan at 74.86% [19]. According to Xiao’s (2021) comparison of 10-
year data on urban residents in China [14], it can be inferred that the level of environmental
concern of beach tourists in Haizhou Bay may not change significantly without strong
external interference.

The level of environmental concern of residents and tourists around the recreational
beach was reflected in the average values of the five dimensions of “natural balance”,
“ecological crisis”, “growth limit”, “human exceptionalism”, and “anti-anthropocentrism”
(Figure 2), indicating that the respondents’ five dimensions of cognitive levels were rel-
atively balanced. However, it is worth noting that the respondents had slightly lower
cognition in the dimensions of ecological crisis and growth limit.

Limits
3.4 E
3.3 £ 3.25

3.39
4' Anti-Anthro

Eco-Crisis

Anti-Exempt . Balance

Figure 2. Average of five dimensions of NEP.

4.2. Group Portraits of Beach Recreationists” Environmental Behaviors

Based on the constructed environmental group behavior model, this study suggests
that college students, high school students, retirees, and surrounding residents are more
positive and friendly toward the beach environment. However, individuals from enter-
prises, institutions, and administrative agencies with relatively high levels of education
and income exhibit more obvious characteristics of individualism. This environmental
behavior demonstrates a significant deviation from people’s usual cognition. Comparing
the characteristics of the high-NEP group and the low-NEP group, the environmental
behavior of 15- to 24-year-old undergraduate-educated individuals and some farmers
shows a two-stage differentiation phenomenon, which is evident in both groups. Some
environmental behaviors are positive and friendly, while others have a significant tendency
toward individualism. However, common sense suggests that administrative and public
institution staff with relatively high education and income as well as stable jobs exhibit a
clear tendency toward environmental utilization and individualism in beach recreation.
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College students, high school students, retirees, and some farmers are more friendly toward
beach environment behavior. This conclusion provides a warning for the management of
recreational beaches and emphasizes the need for environmental education for student
groups. Some students’ performance reflects the effectiveness of current environmental
education, and they have good environmental attitudes and behaviors. However, some
students aged 15-24 still need to improve their attitudes and behaviors. By comparison,
the environmental attitudes of staff in administrative and public institutions with relatively
high education and income as well as relatively stable jobs are worrying. This finding is
inconsistent with many existing research conclusions [3,5]. However, if we combine the
negative impact relationship between materialistic values and environmental care and
behavior [36], we can explain this conclusion. We believe that overcoming the random
behavior and hedonism of beach recreation is of urgent research significance, and the
protection of the beach ecological environment should be considered by society as a whole.
On the other hand, the distance between recreational activities and the beach in the study
area significantly affects people’s pro-environmental behavior. Shortening the spatiotem-
poral distance between recreational activities and the beach ecological environment or
increasing the correlation with individuals can change pro-environmental attitudes from
being intangible to tangible, thereby improving people’s pro-environmental behavior [37].

4.3. The Driving Mechanism of Pro-Environmental Behavior for Beach Recreationists

The driving effect of personal self-restraint and regional ecological environment man-
agement on the pro-environmental behavior of beach recreationists is most significant.
Personal self-control constraints include a strong sense of environmental responsibility
and low-carbon and environmentally friendly lifestyle and habits among the behavioral
subjects. Environmental crises and environmental protection promotion can be strength-
ened in communities, families, schools, work units, and other areas to promote low-carbon
and environmentally friendly behavior during leisure. Strengthening the improvement of
regional ecological environment management systems and norms can effectively restrain
people’s behavior of damaging the ecological environment and improve people’s active
environmental protection behavior. It is necessary to develop a recreational environment
behavior guide, with a clear and detailed list of things that recreationists “can do” and
“cannot do”.

In addition, it is necessary to develop beach ecological management standards that are
suitable for China’s national conditions. To date, there is no specific beach grading standard
in China, and only some seaside resorts are assessed based on the quality of seawater. There
is difficulty meeting the current goals and requirements of marine ecological civilization
construction. Given the widespread nature of the recreational beach footprint, it is necessary
to include the entire coastal beach line in management evaluation and distinguish between
vacation-type and regular-type beaches. Unified evaluation standards can transform
rural beaches into mature vacation-oriented beaches. The standards for beach ecological
management can refer to mature certification and evaluation index systems at home and
abroad. However, it is necessary to pay attention to the ecological characteristics of beaches
based on the problems faced by the development of beaches in the new era.

In addition, these data should be incorporated into an appropriate geographic in-
formation system (GIS), and a cloud platform should be established for the ecological
management of recreational beaches. The design should include two major perspectives:
the beach itself and the recreational user. The design should also include management pa-
rameters such as beach safety, beach hygiene, beach ecology, beach space, beach dynamics,
and information on recreational users’ perceptions. A cloud platform for recreational beach
ecological management would provide decision-making assistance for beach management
departments through information technology. It would also provide timely information
services for users to promote the digital management of recreational beaches, which would
help to improve and enhance environmental protection behavior.
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The improvement in environmental literacy can effectively overcome individual-
istic consumption concepts and behaviors, enhance the willingness to engage in pro-
environmental behavior, and ultimately promote positive and friendly environmental
behavior. Recreational beach users include tourists and surrounding residents, and the
improvement of their environmental literacy can be achieved through awareness of the
environmental crisis, the urgency of environmental protection, and other aspects. In this
study, a contradictory phenomenon was found: beach recreationists with stable jobs, high
incomes, and high educational backgrounds did not exhibit corresponding positive and
friendly behaviors toward the environment. Instead, they tended to prefer high consump-
tion and enjoyment in beach recreation and beach barbecues, and they supported the
development of various recreational beach activities. This result indicates that the im-
provement of environmental literacy is a shared responsibility of the entire society, and
we cannot assume or value certain groups. It is necessary to promote the importance of
environmental literacy among various working groups in society and resist individualistic
environmental behavior.

The external environment has an impact on respondents. If the group with negative
environmental behavior is in a healthy and positive environment, it can effectively suppress
their negative behavior and transform it into positive environmental protection behavior
and vice versa. It is extremely important to shape a good regional ecological and cultural
atmosphere. In addition, actively conducting various forms of environmental education
activities can help generate positive pro-environmental behavior. Environmental education
helps people change from being close to the beach to understanding the beach and then
to protecting the beach, from low-level emotional experiences to high-level specialized
protection. Environmental education can be conducted in three spatial dimensions, in-
cluding family environmental education, school environmental education, and community
environmental education. The content of ecological environmental education about beaches
includes the popularization of ecological environmental knowledge of beaches and the
participation and guidance of beach protection actions. These can be selected and designed
according to needs, such as the scientific popularization of the ecological vulnerability of
beaches and their animal habitats. Most people believe that exposed beaches are just a pile
of sand with no plants or obvious animals and are only charming landscapes. Environ-
mental education behavior helps to increase awareness of the importance and ecological
vulnerability of beach ecosystems and their habitats, thereby effectively reducing destruc-
tive behavior to beach habitats. Another example is conducting microplastic environmental
education about beaches to make people realize that a recreational beach is not only a
recreational place but also an important place for the production of microplastics. This
type of education advocates low-carbon, plastic-free travel and lifestyles, rejects disposable
plastic items, and encourages the use of environmentally friendly bags.

5. Conclusions

The ecological environment has become a primary concern in the development of
various undertakings in China. In recent years, the ecological and environmental issues of
recreational beaches have become increasingly prominent and have gradually attracted
attention from all sectors. Environmental issues are ultimately human issues, and the level
of environmental concern directly and effectively reflects the public’s intention and actual
actions in environmental protection. This study introduces one of the most influential
international measurement standards, the NEP scale. After testing its reliability and
validity and making adjustments, the scale was used to measure the level of environmental
concern of recreational beach users. Based on the measurement results of the NEP scale,
a model was innovatively constructed to depict the profile of environmental behavior
groups. Finally, the driving factors of beach recreation pro-environmental behavior include
“individual self-control and regional ecological environmental management”, “improving
environmental literacy and overcoming individualism”, and “external influences and
environmental education”.
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The results validate the good reliability and validity of the NEP scale in measuring
environmental concern among Chinese recreational beach users. The environmental con-
cern level of beach tourists in the Haichow Bay area is equivalent to 66.2%, slightly higher
than the national average level of urban residents (61.23%) and significantly lower than
the average level of large cities in China such as Guangzhou, Shanghai, Beijing, Kunming,
Harbin, Chengdu, and Xi’an (74.86%). The responses were relatively balanced in the five
dimensions of “natural balance cognition”, “ecological crisis cognition”, “growth limit cog-
nition”, “human exceptionalism cognition”, and “anthropocentrism cognition”. However,
it is worth noting that the respondents were slightly lower in the dimensions of ecological
crisis and growth limits. There was a significant correlation between the pro-environmental
attitudes of people who participate in beach recreation and demographic characteristics
other than gender. Based on the constructed environmental behavior group portrait, it is
inferred that the group that is active in recreational environmental behavior at Haichow Bay
Beach includes college students, high school students, retirees, and surrounding residents.
However, individuals from enterprises, institutions, and administrative agencies with
relatively stable jobs, relatively high incomes, and high educational backgrounds did not
show positive environmental behavior but instead showed a more individualistic trend.
This conclusion serves as a warning to the management of recreational beaches. It is of
urgent significance that recreation subjects overcome the randomness and hedonism of
beach recreation in the new era.

This study innovatively constructed an environmental behavior group portrait index,
which is an extension of NEP theory and practical exploration and can help environmental
management departments accurately position the direction and content of work for the
public. China’s coastline is over 18,000 km long. This study selected only the Haichow
Bay Beach located on the central coast for research and data collection and cannot fully
represent other coastal beaches. In future research, it is necessary to consider research on
the environmental behavior of regional beach tourists, accumulate more relevant data on
China’s coastal areas, put the research results into practice, and effectively promote public
participation in the protection of coastal beaches.
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