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Abstract: The rapid development of ecotourism provides a win–win path for ecological and envi-
ronmental protection and sustainable economic development. However, environmental problems
are increasingly prominent in ecotourism destinations, which seriously hinders their sustainable
development. This study explored how environmental knowledge, environmental perceived value,
perceived consumption effectiveness, and environmental attitudes stimulate and shape environ-
mentally friendly tourist behaviors. A sample survey of 406 tourists at Taibai Mountain National
Nature Reserve in China was conducted, and structural equation modeling (SEM) was used to
assess the causal relationships in the formation of environmentally friendly behaviors. The results
show that environmental knowledge has a significant positive impact on environmental attitudes,
environmental perceived value, and perceived consumption effectiveness. Further, environmental
perceived value has a significant positive impact on environmental attitudes and environmentally
friendly behavior; environmental attitudes and environmental behavior have a significant positive
impact; environmental awareness has a significant positive impact on environmental behaviors; and
perceived consumption effectiveness has a significant positive impact on environmentally friendly
behaviors and is the most important direct predictor. Overall, the results reveal the formation mecha-
nism of environmental friendly behavior, and provide a scientific basis and theoretical support for the
stimulation and shaping of environmentally friendly tourist behaviors in ecotourism destinations.

Keywords: ecotourism; environmentally friendly behavior; perceived consumption effectiveness;
environmental knowledge; structural equation modeling

1. Introduction

The concept of ecotourism was formally proposed in the 1980s as a sustainable eco-
logical practice. Since then, ecotourism has developed rapidly and is becoming one of the
fastest-growing forms of tourism, with an annual global growth rate of 5%. Ecotourism
was initially used to refer to all forms of tourism based on the ecological environment
and natural resources [1], including natural experiences and landscape appreciation [2].
In addition, the behaviors in the process of ecotourism must be environmentally sustain-
able and eco-friendly [3], requiring environmental responsibility to be borne in mind by
all participants [4,5]. Meanwhile, ecotourism has an educational role, which can shape
people’s environmental awareness, attitudes, and behaviors and, where effective, can help
reduce environmental damage. Furthermore, ecotourism offers attractive opportunities for
profit generation in line with current moral norms; tourists can engage with the natural
environment in a pleasing and sustainable way, and tourism operators can secure profitable
revenues. Based on these perspectives, ecotourism is not only a tool for protecting the
environment, but is also a development path that can deliver win–win results.

Traditional tourism is one of the major driving forces promoting social and economic
development. However, excessive development and utilization have negative effects on
the natural environment, leading to a series of environmental problems [6]. Given that
ecotourism is founded on both ecological and economic gains, economic benefits cannot
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be sought at the expense of the environment, including any potential damaging impacts
of tourists. In practice, the assumed potential of ecotourism has not been fully realized,
positive relationships between tourist behaviors and environmental protection can be
difficult to establish [7]. On the one hand, the pressure of excessive commercial devel-
opment poses a significant environmental threat to ecotourism destinations and has a
non-negligible impact on carbon emissions from transportation, catering, shopping, and
other consumer activities. On the other hand, tourist behaviors also interfere with the eco-
logical environment, whether intentionally or unconsciously (e.g., disturbing wild animals,
collecting flowers or wild vegetables, and noise pollution). For example, in recent years,
some ecotourism destinations have suffered unexpected degradation due to the excessive
consumption of natural services and ecological products [8], including negative tourist
impacts on the environment and biodiversity protection [9]. Especially for the protected
areas with fragile ecosystem and low degree of development, the destruction of ecotourism
with poor planning and irregular behavior of tourists is devastating [10,11]. Some pro-
tected areas regard ecotourism as a panacea to coordinate community development and
ecological protection [12,13], but improper ecotourism may bring a series of problems. For
example, the degradation of water systems [14], deforestation leads to the decline of forest
coverage and the quality of forest land [15,16], the destruction of wildlife habitat leads
to the reduction of biodiversity [17,18]. Therefore, stimulating environmentally friendly
tourist behavior has an important role to play in the environmental protection of ecotourism
destinations.

In the field of tourism research, environmentally friendly behavior can be defined
as behavior that causes the least damage to or is beneficial for the environment, either
directly or indirectly. Such behaviors are affected by internal and external factors and
can be intervened and guided by effective measures [19]. It is widely recognized that the
sustainable development of ecotourism largely depends on the behaviors of tourists; as
consumers of tourism services, tourists participate in and can influence the entire eco-
tourism development process. Indeed, environmental cognition, willingness to engage in
sustainable activities, decision-making in tourism activities, and individual behavior have a
strong influence on the direction of ecotourism development. In response to this, significant
research progress has been made on the factors influencing tourist environmentally friendly
behaviors, focusing on environmental knowledge, environmental attitudes, beliefs, loyalty,
responsibility, and attraction; green purchasing behavior, and local attachment [20–22].
Understanding those factors that influence and stimulate environmentally friendly behav-
iors can, therefore, provide valuable theoretical support for establishing best practices and
suitable guidelines for tourists and destination managers.

To better understand the formation of environmentally friendly behaviors in eco-
tourism areas, this paper describes an empirical study employing a structural equation
model (SEM) to evaluate the causal relationships between environmental knowledge, envi-
ronmental attitudes, environmental perceived value, perceived consumption effectiveness,
and environmentally friendly behaviors in 406 Chinese tourists. The research focuses on
evaluating how perceived consumption effectiveness shapes environmental attitudes and
behaviors of tourists to inform interventions aimed at reducing the environmental damage
in ecotourism areas. In doing so, this study makes the following contributions: (1) A
structural equation method is used to evaluate the formation of environmentally friendly
tourist behaviors and build a theoretical basis for these behaviors; (2) given the diversity of
environmental protection strategies in China encompassing strict protection, ecological
utilization (including ecotourism), and parallel protection and rational utilization, this
study provides valuable insights for nature reserves strictly managed for biodiversity
conservation alongside small-scale ecotourism. This focus is important given the poten-
tial diversity of the attitudes and behaviors of tourists visiting different types of tourism
destinations [23]; and (3) the discussed findings provide valuable information for eco-
tourism destination managers, offering a scientific basis for stimulating environmentally
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friendly tourist behaviors and the development of effective and sustainable ecotourism
management strategies.

2. Theoretical Background and Research Hypotheses
2.1. Environmental Knowledge

The concept of environmental knowledge originated from environmental psychology,
denoting the ways in which the environment can be recognized by individuals and organi-
zations. Such “knowledge” is composed of the objective information about and attention
given to an environment or ecosystem owned by individuals or organizations, and the
impact of human behavior on it. This includes factual knowledge about the structure and
function of ecosystems [24], as well as the strategies and abilities to solve environmental
problems [25]. More recently, environmental knowledge has been taken to encompass the
impacts and causes of environmental problems, as well as the actions taken to address the
relationships between people and the environment [26].

It is widely considered that richer environmental knowledge stimulates an individ-
ual’s sense of responsibility to protect the environment [27–29]. If people have a poor
understanding of environmental problems and the measures required to respond, they
may not pay attention or take actions to address them. Similarly, the more people know
about the environment and related issues, the more likely they are to show concern [30].
Therefore, environmental management goals can be addressed by managing people’s
environmental knowledge, which has significant effects on environmental beliefs, sen-
sitivities, and attitudes [31–34]. For example, Barr [35] analyzed the factors influencing
the environmental attitudes and behaviors of farmers in the UK, finding that an increase
in environmental knowledge stimulated positive environmental attitudes. Similarly, in
China, Fan et al. [36] examined environmentally friendly tourist behaviors in the Dongjiang
Lake and found that prior environmental knowledge had a significant positive impact
on environmental attitudes. This was also found to be the case for urban residents in
China [37]. Based on this, hypothesis H1a states that environmental knowledge has a
significant positive impact on environmental attitudes.

As a subjective cognition, the perceived value of ecotourism experiences is influenced
by the scope and degree of object cognition [38]. Ecotourists have travel behavior based on
the values they place on ecological environment services, and their own environmental
knowledge leads to environmental protection psychology and their individual value
judgments [39]. Therefore, tourist environmental knowledges affect the perceived benefits
and utility of ecotourism experiences alongside individual value judgments. In general,
the more environmental knowledge tourists have, the stronger the perceived value of the
ecotourism experiences they engage in. Thus, H1b states that environmental knowledge
has a significant positive impact on environmental perceived value.

Perceived consumption effectiveness aims to measure people’s awareness of their
ability to change the environment through their own behaviors. This depends not only on
environmental knowledge, but also their direct and indirect prior experience as well as level
of education [40]. Based on planned behavior theory, perceived consumption effectiveness
plays an indirect role in predicting behavior [41], and the causal relationship between
objective knowledge and behavior can also be mediated by perceived consumption effec-
tiveness. Therefore, environmental knowledge not only affects emotional preferences for
the ecological environment, but also an individual’s confidence in solving environmental
problems and, ultimately, their actions taken [42]. Thus, H1c states that environmental
knowledge has a significant positive impact on perceived consumption effectiveness.

2.2. Environmental Perceived Value

Perceived value is a form of subjective judgment defined as the comparison of per-
ceived giving and receiving [43]. In the context of tourism, environment perceived value
reflects the perceptions and judgments of tourists with respect to the transaction between
tourism costs (i.e., time, money, and effort) and benefits (i.e., services and products) [44].
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Stevens [45] stated that the perceived value of the environment is founded in tourists’
evaluations of the products and services purchased at the destination, and Murphy [46]
suggested that value can be regarded as a combination of the utility and the corresponding
price obtained by recreation. Tourists synthesize this combination to form an environmen-
tal perceived value. Thus, environment perceived value is defined here as the subjective
evaluation of the total utility obtained by tourists after weighing up the perceived benefits
and cost of obtaining tourism products or services. The following five dimensions are
typically considered—either individually or in combination—in research on environmental
perceived value: Service value, functional value, environmental value, emotional value,
and cost value [38,47–49].

Attitude, as the acquired emotional tendency of cognitive subjects, also has subjective
initiative and is influenced by existing information and past experience. Therefore, the
perceived value of the environment can change a subject’s attitude toward the environment.
For example, Ruiz-Molina et al. [50] conducted an empirical analysis on the relationships
among consumer perceived value, attitude, and loyalty, and they found that consumer
perceived value has a significant positive impact on attitude. Huang and Shih’s [29] re-
search also shows that tourists with higher perceived value are more willing to protect the
destination being visited. Furthermore, residents with higher perceived value also have sig-
nificantly improved environmental attitudes [51,52]. Thus, H2a states that environmental
perceived value has a significant positive impact on environmental attitudes.

The relationship between environmental perceived value and behavior has been
widely discussed, with higher environmental perceived value typically associated with
environmentally friendly behaviors [53–56]. For example, Eggert and Ulaga [57] showed
that rather than paying attention to the costs of tourism, tourists pay more attention to
whether they can gain a good tourism experience. Further, if tourists believe that tourism
can bring more positive effects to environmental protection, they will be more motivated to
protect the environment. Chiu Y et al. [53] found that perceived value, ecotourism activity
involvement, and satisfaction all have important effects on tourist pro-environmental
behavior. Thus, H2b states that tourist environment perceived value has a significant
positive impact on environmentally friendly behavior.

2.3. Perceived Consumption Effectiveness

The belief that one’s own action can greatly alleviate environmental problems varies
between individuals. The perception of consumption effectiveness was proposed in the
1970s as the subjective judgment of people in their ability to affect the outcome of things [58].
This is important because an individual’s evaluation of his or her ability to change some-
thing determines the likelihood that he or she will take action [59]. Thus, in general, when
tourists believe that their environmental attitudes and behaviors can change the current
environmental situation, including reducing environmental deterioration and ecological
imbalance, perceived consumption effectiveness is produced. This can be measured as a
predictor of environmental problems [58]. For example, Straughan and Roberts [60] ap-
plied perceived consumption effectiveness as one means of predicting environment-related
behaviors, finding it was a better predictor than environmental attitude. Consequently,
environmental attitude and perceived consumption effectiveness are considered to be two
different research entities in this study [42], although they are often strongly correlated [61].
Overall, if an individual believes that environmental problems can be solved through spe-
cific activities, this will strongly affect their willingness to participate in such actions [62,63].
Therefore, H3a states that perceived consumption effectiveness has a significant positive
impact on environmental attitude.

According to the theory of planned behavior, perceived consumption effectiveness
plays an indirect role in predicting many behaviors [41], including perceived behavior con-
trol, subjective norms, and environmentally friendly behaviors [64], reflecting the perceived
subjective behavior ability of individuals participating in environmental behavior [65]. It is
also believed that the perceived effectiveness of consumers has strong explanatory power
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against green consumption behavior; the stronger the perceived effectiveness of consumers,
the stronger the belief that their behavior will change the status quo, and the more likely
they are to adopt green consumption behaviors [66,67]. Melnyk et al. [68] also emphasized
that consumer beliefs about behavioral outcomes directly affect green purchase intentions
and influence consumer choice. Thus, H3b states that perceived consumption effectiveness
has a significant positive impact on environmentally friendly behavior.

2.4. Environmental Attitude

Environmental attitude is a collection of an individual’s beliefs, emotions, behavioral
intentions, and psychological tendency toward environment-related activities [69], typically
expressed by a certain degree of love or disgust [70]. Environmental attitude has a potential
impact on people’s behavior, and consequently received much research attention. Many
studies have found that a positive attitude toward environmental protection can lead to
environmentally friendly behaviors by tourists [71–73].

Currently, many theoretical frameworks have been proposed to explain the relation-
ships between environmental attitudes and environmentally friendly behaviors, such as
rational behavior theory, planned behavior theory, and value-belief-normative theory. Ac-
cording to these theories, environmental attitude is one of the decisive factors in determin-
ing an individual’s motivation to participate in positive environmental behaviors [74–76].
Indeed, Kang et al. [77] found that environmentally friendly behaviors are the product
of environmental attitudes. In their study of tourists on the Gold Coast of Australia,
Perkins et al. [78] found that a strong environmental attitude was a significant predictor
of environmentally friendly behaviors. Thus, H4 states that environmental attitude has a
significant positive impact on environmentally friendly behavior.

2.5. Environmentally Friendly Behaviors

The concept of “environmentally friendly behaviors” originates from the field of envi-
ronmental sociology, born in America in the 1960s [79]. Since then, due to the increasing
concern about environmental problems, research on environmental behavior has become
increasingly notable. More specifically, environmental behavior is regarded as the inten-
tional behaviors of individuals or groups that directly or indirectly affect or benefit the
environment and promote the protection and sustainable utilization of resources. Hines
and Hungerford [80] first proposed the notion of “responsible environmental behavior” as
a type of a subjective initiative whose purpose is to prevent occurrence of environmental
problems or improve the environment, the starting point of which is individuals’ environ-
mental attitude and sense of environmental responsibility. Cottrell and Graefe [81] believed
that environmentally friendly behaviors reflect individuals’ environmental knowledge,
attitudes, and beliefs, as they manifest in a range of behaviors [77,82–84]. These behaviors
can have a positive impact on the effective use of natural resources and, therefore, alter
the structure and dynamic cycling of ecosystems and the biosphere [85]. Qi et al. [86]
defined environmentally friendly behavior as “individual action [and] active participation
to solve or prevent ecological problems” in their study of the relationship between tourist
environmental attitudes and environmental behaviors at natural heritage sites in China;
Zhao et al. [87] defined environmentally friendly behavior as the initiative to protect the
environment or solve ecological problems; Fan et al. [52] included tourist actions in favor of
the sustainable development of a tourism destination in their definition; and Fan et al. [36]
also refer to the environmental protective behaviors of individuals. Furthermore, defini-
tions of environmental behavior encompass an entire range of activities including beneficial
environmental behavior, responsible environmental behavior, environmentally sensitive
behavior, pro-environmental behavior, green consumption behavior, ecologically oriented
behavior, ecologically friendly behavior, and environmentally sustainable behavior [88].

In this paper, in the specific context of ecotourism, the term “positive environmental
behavior” is applied to represent environmentally friendly behaviors in which tourists take
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the initiative to minimize the negative impacts of their behavior on the environment or
support the sustainable development of an ecotourism destination.

To sum up, the purpose of this study is to explore the formation mechanism of tourists’
environmental friendly behavior in ecotourism destinations. This information can provide
new insights for decision-makers and practitioners to design or adjust schemes related
to reducing pollution and implementing ecotourism in protected areas. Based on this
and the discussed existing literature, the key themes, hypotheses, and their linkages are
represented schematically in Figure 1.
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Figure 1. Research model themes and hypotheses (refer to the main text for hypotheses statements
H1–H4).

3. Materials and Methods
3.1. Study Area

The Shaanxi Taibai Mountain National Nature Reserve is located in the Qinling
Mountains at the junction of Taibai, Meixian, and Zhouzhi Counties in Shaanxi Province
(107◦2225”–107◦5130” E longitude and 33◦49′30”–34◦05′35” N latitude) and covers an area
of 56,325 ha. The main protection targets are forest ecosystems and natural historical relics.
As the main peak of the Qinling Mountains, Taibai Mountain reaches 3767 m above sea
level and marks the intersection of North China, Central China, and the Qinghai-Tibet
Plateau. The reserve is rich in animal and plant resources, with distinct vertical vegetation
zoning. The forest area is 45,725 ha (81.2% cover), and the total forest stock is 7.05 million
m3. The flora of Taibai Mountain is not only transitional, but also ecologically unique,
acting as an important distribution center and origin of endemic plants in China (Figure 2).

Due to its beautiful natural landscape and valuable ecological environment, the Taibai
Mountain National Nature Reserve attracts an increasing number of tourists for recreation
and vacations. With this influx of tourists, environmentally unfriendly behaviors have been
noted, including picking flowers, digging bamboo shoots, and littering, to the detriment
of the reserve, with some endemic plant species close to extinction. Therefore, exploring
the formation of environmentally friendly tourist behaviors in this location has important
practical significance for conservation management.

3.2. Questionnaire Design

The questionnaire consisted of two parts. The first part covered the basic demographic
information of the respondents, including gender, age, education level, current work in-
dustry, and personal monthly income. The second part aimed to record the environmental
knowledge, environmental perceived value, perceived consumption effectiveness, environ-
mental attitude, and environmentally friendly behaviors of the respondents by asking them
to respond to a range of environmental statements. Existing approaches from the literature
were applied with some minor modifications according to the research context and specific
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study area. Among them, the environmental knowledge test scale refers to Haron et al. [89],
which is composed of three observation variables; the environmental perceived value
scale refers to Sweeney et al. [90], which contains three observation variables; the scale of
perceived consumption effectiveness refers to Han et al. [91], including nine observation
variables; the environmental attitude scale adopts the new environmental paradigm scale
designed by Dunlap et al. [92], including three aspects of human’s views on environmental
limit, ecological balance, and the relationship between human and nature, with a total of
five observation variables; The Environmentally Friendly Behavior Test Scale draws lessons
from Lee and Jan [93], Lee et al. [94], and Xiao and Hong [95]. To ensure the applicability
of the test scales, three experts and seven doctoral students in related research fields were
invited to discuss the measurement variables (statements), which were adjusted where
appropriate to ensure they could be easily read and understood by the respondents. The
second part of the test scale adopted a five-point Likert scale with responses ranging from
“strongly disagree” (1) to “strongly agree” (5). The finalized questionnaire consisted of five
potential variables and 26 observed variables (Table 1).

Table 1. Questionnaire items and variables considered.

Latent Variables Items Observed Variables

Environmental knowledge
(EK)

EK1 Acid rain refers to the acid precipitation caused by air pollution

EK2 The destruction of ecosystem balance is caused by both natural and
human factors

EK3 Among waste paper, waste glass, and waste batteries, waste batteries are
most harmful to the environment

Environmental perceived
value (EPV)

EPV1 The quality of the tour is good
EPV2 The tour made me feel good
EPV3 The tour is worth the money

Perceived consumption
effectiveness (PCE)

PCE1 Individual behavior can play a significant role in environmental protection

PCE2 When traveling, I consider the impact of my behavior on the environment
and other tourists

PCE3 If every tourist protects the environment, we can bring positive influence
to the environment

PCE4 I think environmental protection is very important
PCE5 I am willing to pay extra money for environmental protection
PCE6 I have an obligation to save resources and protect the environment

PCE7 I am willing to contribute to saving resources and protecting
the environment

PCE8 Supporting the work of nature reserves is conducive to improving the
natural environment

PCE9 I have a responsibility to actively participate in environmental
protection activities

Environmental attitude (EA)

EA1 We are approaching the limit of population that the earth can bear

EA2 When human beings interfere in nature, it often has
disastrous consequences

EA3 Human beings are abusing resources and destroying the environment
EA4 Human beings are facing a serious “ecological crisis”

EA5 According to the current development trend, we will soon experience a
major ecological disaster

Environmentally friendly
behaviors (EFB)

EFB1 During the visit, I have obeyed all related laws and regulations.

EFB2 During the visit, I have NOT taken away any rock, fossil or mineral, pick
up plants or their fruit.

EFB3 I have stayed on marked paths designated by the scenic spot and have not
entered the restricted.

EFB4 I have actively payed attention to environmental protection and
information during the visit.

EFB5 I have taken public transport (low-carbon transport) to the scenic spot.

EFB6 During the visit, I have been recycling, such as sorting, saving, or
reusing trash.



Forests 2021, 12, 424 8 of 19

Forests 2021, 12, x FOR PEER REVIEW 7 of 20 
 

 

exploring the formation of environmentally friendly tourist behaviors in this location has 
important practical significance for conservation management. 

 
Figure 2. Map of study area. 

3.2. Questionnaire Design 
The questionnaire consisted of two parts. The first part covered the basic demo-

graphic information of the respondents, including gender, age, education level, current 
work industry, and personal monthly income. The second part aimed to record the envi-
ronmental knowledge, environmental perceived value, perceived consumption effective-
ness, environmental attitude, and environmentally friendly behaviors of the respondents 
by asking them to respond to a range of environmental statements. Existing approaches 
from the literature were applied with some minor modifications according to the research 
context and specific study area. Among them, the environmental knowledge test scale 
refers to Haron et al. [89], which is composed of three observation variables; the environ-
mental perceived value scale refers to Sweeney et al. [90], which contains three observa-
tion variables; the scale of perceived consumption effectiveness refers to Han et al. [91], 
including nine observation variables; the environmental attitude scale adopts the new en-
vironmental paradigm scale designed by Dunlap et al. [92], including three aspects of hu-
man’s views on environmental limit, ecological balance, and the relationship between hu-
man and nature, with a total of five observation variables; The Environmentally Friendly 
Behavior Test Scale draws lessons from Lee and Jan [93], Lee et al. [94], and Xiao and Hong 
[95]. To ensure the applicability of the test scales, three experts and seven doctoral stu-
dents in related research fields were invited to discuss the measurement variables (state-
ments), which were adjusted where appropriate to ensure they could be easily read and 
understood by the respondents. The second part of the test scale adopted a five-point Likert 
scale with responses ranging from “strongly disagree” (1) to “strongly agree” (5). The finalized 
questionnaire consisted of five potential variables and 26 observed variables (Table 1). 

  

Figure 2. Map of study area.

3.3. Data Collection

The survey data were collected in July 2018, which is the peak season of local tourism.
Before the formal investigation, the research team conducted a preliminary investigation in
March 2018. Through communication with the local ecological protection department and
tourism authorities, the area and route of data collection were determined, and the initial
questionnaire was trialed in the study area to ensure that it could be understood by the
respondents. Before asking questions, the research team explained the survey objectives
and questions to the respondents to minimize potential misunderstandings. After the
respondents completed the survey, they would receive thank you gifts, such as souvenirs.
According to the preliminary survey results, with the help of the investigators, more than
95% of the tourists were able to complete all of the questions. According to the survey
results, the research team adjusted and optimized the survey plan and officially launched
the main survey in 2018. The questionnaires were distributed by random interception.
The data collection team consisted of 9 graduate students from Beijing Forestry University,
all of whom were trained social science researchers with previous experience in tourism
surveys. Overall, a total of 450 questionnaires were distributed and 430 were recovered, of
which 406 were valid giving a final questionnaire efficiency of 94%.

A descriptive statistical analysis of the recovered valid questionnaires in Table 2 shows
the general composition of the respondents. The proportion of male and female tourists
was balanced, with 30–39 year-olds (36.45%) and 20–29 year-olds (24.88%) making up the
largest groups; most respondents had a Bachelor’s degree (43.10%); most were employed
in the science, education, culture, and health (22.91%), and the industry, manufactur-
ing, and construction (21.18%) sectors; and the dominant monthly income groups were
4000–6000 yuan (33.25%) and 2000–4000 yuan (28.57%).
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Table 2. Demographic characteristics of the tourist sample (n = 406).

Respondent
Characteristics Variable Frequency

(n = 406)
Percentage

(%) Average Standard
Deviation

Gender
Male 195 48.03 - -

Female 211 51.97

Age

Under 19 43 10.59

2.95 1.181

20–29 101 24.88
30–39 148 36.45
40–49 76 18.72
50–59 25 6.16

60 and above 13 3.2

Education level

Primary education or less 4 0.99

- -

Junior middle school 37 9.11
Senior high school 63 15.52

Junior college 98 24.14
Bachelor’s degree 175 43.1

Master’s degree or above 29 7.14

Work industry

Agriculture, forestry, animal
husbandry, and fishery; 6 1.48

- -

Industry, manufacturing,
construction 86 21.18

Business, service industry 62 15.27
Science, education, culture, and

health 93 22.91

Civil servants and military 26 6.4
Liberal professions 34 8.37

student 57 14.04
Retired 8 1.97

Unemployed 10 2.46
Other 24 5.91

Personal monthly
income

2000 yuan and below 47 11.58

3.04 1.547

2001–4000 yuan 116 28.57
4001–6000 yuan 135 33.25
6001–8000 yuan 52 12.81

8001–10,000 yuan 18 4.43
10,001–15,000 yuan 21 5.17
15,000–20,000 yuan 8 1.97

>20,000 yuan 9 2.22

3.4. Statistical Analysis

Given the inclusion of many latent variables and the nature of the hypotheses investi-
gated, the structural equation model offered a suitable means of analysis. This was applied
using SPSS (Version 22.0, IBM Corporation, New York, NY, USA) and Amos (Version 24.0,
IBM Corporation, New York, NY, USA) statistical software. Anderson and Gerbing’s [96]
method was adopted to test the model using a two-step strategy. First, the measure-
ment model was verified through confirmatory factor analysis (CFA), which examines
the goodness-of-fit of the model, aggregation validity, and discriminative validity of each
latent variable, and the relationship between each observed variable and latent variable
was determined. Second, the fitting coefficients and path coefficients of the hypothetical
model were measured through structural equation modeling.

4. Results
4.1. Model Fit Tests

An appropriate measurement model evaluation is a prerequisite for structural model
evaluation. Before the integrated structural model analysis, confirmatory factor analysis
(CFA) was used to analyze the structure and influence relationships of the potential vari-
ables. The data were imported into Amos 24.0 statistical software to build a measurement



Forests 2021, 12, 424 10 of 19

model, including the five potential variables (i.e., environmental knowledge, environmen-
tal attitude, environmental perceived value, perceived consumption effectiveness, and
environmentally friendly behavior) and test the validity of each measurement index and
the discriminant validity between the potential variables.

4.2. Reliability Test

Cronbach’s α (alpha) and the combined reliability of the latent variables were used
to judge the test reliability, as widely applied elsewhere. Generally, Cronbach’s α ≥ 0.70
indicates that a questionnaire has high reliability; 0.35 ≤ Cronbach’s α < 0.70 indicates
a questionnaire offers generally good reliability; and Cronbach’s α < 0.35 indicates a
questionnaire has low reliability. When the combined reliability is greater than 0.7, the
fitness of the model is good. As shown in Table 3, the combined reliability of each latent
variable was 0.773–0.948, and the Cronbach’s α values range between 0.757and 0.944,
indicating high reliability.

Table 3. Internal and convergent reliability. AVE: Average variance extracted.

Latent Variables Observed
Variable UNSTD. S.E. t-

Value p STD. SMC CR AVE Cronbach’s
α

Environmental
knowledge (EK)

EK1 1.000 0.758 0.575
0.818 0.600 0.813EK2 1.019 0.076 13.482 *** 0.838 0.702

EK3 1.017 0.078 13.113 *** 0.723 0.523
Environmental
perceived value

(EPV)

EPV1 1.000 0.806 0.650
0.773 0.535 0.757EPV2 0.867 0.079 10.971 *** 0.746 0.557

EPV3 0.969 0.093 10.468 *** 0.630 0.397

Perceived
consumption

effectiveness (PCE)

PCE1 1.000 0.822 0.676

0.948 0.670 0.944

PCE2 0.531 0.031 16.963 *** 0.735 0.540
PCE3 1.118 0.055 20.404 *** 0.835 0.697
PCE4 0.900 0.054 16.560 *** 0.722 0.521
PCE5 0.910 0.046 19.744 *** 0.817 0.667
PCE6 0.855 0.040 21.455 *** 0.862 0.743
PCE7 0.914 0.040 22.736 *** 0.893 0.797
PCE8 1.036 0.048 21.753 *** 0.869 0.755
PCE9 1.002 0.053 19.082 *** 0.799 0.638

Environmental
attitude (EA)

EA1 1.000 0.641 0.411

0.895 0.634 0.889
EA2 1.302 0.099 13.094 *** 0.766 0.587
EA3 1.457 0.100 14.607 *** 0.890 0.792
EA4 1.604 0.109 14.735 *** 0.903 0.815
EA5 1.583 0.122 12.926 *** 0.753 0.567

Environmentally
friendly behavior

(EFB)

EFB1 1.000 0.839 0.704

0.900 0.605 0.894

EFB2 1.102 0.053 20.736 *** 0.847 0.717
EFB3 1.268 0.078 16.192 *** 0.715 0.511
EFB4 1.335 0.060 22.164 *** 0.886 0.785
EFB5 0.975 0.062 15.679 *** 0.698 0.487
EFB6 0.973 0.068 14.254 *** 0.650 0.423

*** p < 0.001.

4.3. Convergent Validity

Convergent validity was determined using standardized factor loading, t-values,
and the significance level of each observation variable, as well as the average extraction
variance of each latent variable. The discriminant criteria were as follows: Standardized
factor loading was 0.50–0.95, t-values were large, the significance level was p = 0.001, and
the convergent validity was considered good when the average variance extracted (AVE)
value was greater than 0.5. According to the results in Table 3, the standardized factor
loading distribution of each observation variable was within the range 0.630–0.903, the
t-value distribution ranged 10.468–22.736, which was significant in all cases (p < 0.001), and
the AVE values ranged between 0.535and 0.670, including that the convergent validity of
each latent variable was good.
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4.4. Discriminant Validity

A discriminant validity measure is used to verify whether there are significant differ-
ences between two latent variables of different dimensions. Typically, when the square
root of the average variance extracted value of each latent variable is greater than the
corresponding square of the correlation coefficient, the observed variable has better dis-
criminant validity [97]. According to Table 4, with the exception of the square of the
correlation coefficient between environmental knowledge and environmentally friendly
behavior (0.791) is slightly larger than the square root of the average variance extracted
value of environmental knowledge (0.775) and the square root of the average variance
extracted value of environmentally friendly behaviors (0.778), the squares of the correlation
coefficients between the other potential variables are less than the corresponding average
variance extracted values. Thus, the discriminant validity of each latent variable was
considered to be good overall.

Table 4. Squared correlation coefficients and average variance.

Environmentally
Friendly

Behaviors (EFB)

Environmental
Perceived Value

(EPV)

Perceived Consumption
Effectiveness

(PCE)

Environmental
Knowledge

(EK)

Environmental
Attitudes

(EA)

EFB 0.778
EPV 0.261 0.731
PCE 0.644 0.142 0.819
EK 0.791 0.177 0.564 0.775
EA 0.390 0.253 0.265 0.382 0.796

Note: The square roots of AVEs were the bold elements.

4.5. Structural Model and Hypothesis Testing

Based on the favorable test results for reliability, convergent validity, and discriminant
validity of the relationship model, the maximum likelihood method was used to estimate
the parameters of the model, with a χ2/DF value of 2.482 and a RMSEA value of 0.060
(see Table 5). The absolute fitness index, value-added fitness index, and simplified fitness
index of the model were, therefore, in line with the evaluation standard, indicating the
good overall fitting validity of the final model.

Table 5. Results of model fitness test (n = 406).

Fitness Index
Absolute Fitness Index Value-Added Fitness Index Simplified Fitness Index

RMSEA RMR GFI AGFI NFI CFI IFI PGFI PNFI PCFI

Evaluation
standard <0.7 <0.7 >0.9 >0.8 >0.9 >0.9 >0.9 >0.5 >0.5 >0.5

Fitting value 0.060 0.061 0.925 0.897 0.922 0.952 0.952 0.671 0.753 0.777
Judgment YES YES YES YES YES YES YES YES YES YES

The model show that environmental knowledge has a significant positive relationship
with environmental attitude, perceived consumption effectiveness, and environmental
perceived value; environmental perceived value has a significant positive relationship with
environmental attitudes and environmentally friendly behavior; perceived consumption
effectiveness is positively correlated with environmental attitude, but not significantly;
perceived consumption effectiveness is significantly positively correlated with environmen-
tally friendly behavior; and environmental attitude is significantly positively correlated
with environmentally friendly behavior (Figure 3). Based on these findings, all of the
proposed hypotheses (see Section 2) were confirmed with the exception of H3a (Table 6).
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Table 6. Results of hypotheses testing using the modified model.

Hypothesis Path Standardized
Factor Loading t-Value p Standard

Error Result

H1a EK→EA 0.322 4.191 *** 0.050 Supported
H1b EK→PCE 0.598 9.453 *** 0.080 Supported
H1c EK→EPV 0.201 3.252 ** 0.041 Supported
H2a EPV→EA 0.181 3.094 ** 0.053 Supported
H2b EPV→EFB 0.138 2.444 * 0.078 Supported
H3a PCE→EA 0.048 0.697 0.486 0.035 Unsupported
H3b PCE→EFB 0.607 9.372 *** 0.047 Supported
H4 EA→EFB 0.206 3.876 *** 0.080 Supported

* p < 0.05, ** p < 0.01, *** p < 0.001.

5. Discussion

Research on environmentally friendly behaviors has mainly focused on the United
States, Canada, Spain, Portugal, and other developed countries [98–100]. In recent years,
although relevant research has also been carried out in India, Ghana, and other developing
countries, there are few studies focusing on ecotourism destinations in China [101]. Here, fo-
cusing on the Shaanxi Taibai Mountain National Nature Reserve, the environmental knowl-
edge, environmental attitude, environmental perception value, and perceived consumption
effectiveness of tourists were examined as influencers of pro-environmental behavior.

Among the four explanatory variables, the total effect of perceived consumption
effectiveness on environmentally friendly behavior was the strongest (standardized total
impact coefficient = 0.617), followed by environmental knowledge (0.471) and environmen-
tal attitude (0.206); the total effect of environmental perceived value on environmentally
friendly behavior was the weakest (0.175). This shows that tourist behaviors can have an
impact on the ecological environment of the tourism destination. The results imply that
environmental knowledge has a significant positive impact on environmental attitudes,
perceived consumption effectiveness, and perceived value. Thus, H1a, H1b, and H1c
are supported. This is consistent with the results of Zsóka et al. [102], who suggest that
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people with more environmental knowledge are more likely to hold a positive attitude
toward the environment. Indeed, access to knowledge about the environment enables
tourists to realize the importance and necessity of the environment to their lives and, as
a consequence, are more willing to take active measures to avoid causing damage and
participate in protection activities; such activities are associated with improved sensory
experiences and psychological well-being [103–105].

Environmental perceived value was also found to have a significant positive impact
on attitudes toward the environment and environmentally friendly behaviors (H2a and
H2b). This is consistent with previous studies showing that tourists with higher environ-
mental perception value are less likely to favor their own interests over environmental
benefits [104,106]. For example, based on a survey of 600 respondents in Australia, Chowd-
hury and Fernando [107] also identified a positive relationship between environmental
perceived value and environmental attitudes; the more tourists appreciate environmental
utility, the more conscious they are of the environmental impacts of their own behaviors.
Zhang et al. [108] also examined how perceived value affects the environmental responsibil-
ity behaviors of tourists, finding that environmental, service, characteristic, knowledge and
education, management, and cost values all have significant impacts on behavior. In their
study of consumers’ green purchasing behavior, Chan and Lau [109] also found that per-
ceived value was the most important predictor alongside perceived product effectiveness
and usability.

In line with planned behavior theory, environmental attitude was also identified as a
significant factor influencing environmentally friendly behaviors (H4). The more tourists
appreciate an aesthetically beautiful natural environment, the more conscious they are of
environmentally friendly behaviors. Similar relationships have been observed through the
study of college students’ active recycling habits [110], and Chen and Zhang [111] further
support planned behavior theory in the context of consumer attitudes toward the purchase
of hydrogen-fueled vehicles. In the context of tourism, Tanner and Kast [112] showed
that an individual’s attitude is an important determinant of environmentally friendly
behavior, and Yadav and Pathak [113] found that changing environmental perceived value,
environmental attitude, and intrinsic behavioral motivation were critical for producing
pro-environmental behaviors. Furthermore, Vermeir and Verbek [114] suggested that a
positive attitude toward the environment can also affect consumers’ green consumption
behavior. Importantly, wider participation in ecotourism has the potential to significantly
improve the environmental awareness and attitudes of tourists, fostering environmentally
friendly behaviors.

Finally, perceived consumption effectiveness was identified as an important (posi-
tive) factor influencing environmentally friendly behavior at the studied protected area
(influence path coefficient r = 0.607, p < 0.001; H3b), as suggested elsewhere [115,116]. In
previous studies, perceived consumption effectiveness is considered to have a relatively
weak effect on environmentally friendly behavior [66,67]. Thus, individuals may attach
great importance to nature and the environment without believing they have any great
effect on it. This disparity is associated with the belief that environmental problems cannot
be alleviated through individual actions, thus denying or replacing individual environmen-
tal responsibility [117–119]. In contrast to the findings of this study, Huang et al. [39] found
that perceived consumption effectiveness, as mediated by environmental attitude, has
only an indirect impact on environmentally friendly behaviors and a weaker impact than
other observed variables. Importantly, the development of ecotourism in nature reserves
is based on practical experiences that ecotourism has the potential to promote ecological
conservation. As specific actions lead to environmental reactions, the decision making and
behavior of tourists participating in ecotourism are critical for achieving the conservation
goals and sustainable development of ecotourism destinations. Therefore, compared with
traditional forms of tourism, ecotourists likely have higher environmental sensitivity and
stronger positive environmental attitudes. As such, while the effect of perceived con-
sumption effectiveness on environmental attitude was not found to be significant, they
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were positively correlated. In addition, a large number of studies in cognitive psychology
suggest that people are overconfident in their own knowledge [120,121], and tend to have
unrealistic optimism about future events [122]. Therefore, the responses of the tourists at
the study site represent an overall overestimation of their abilities to transform the natural
environment, which may further explain the observed trends.

6. Conclusions

The factors influencing environmentally friendly behaviors were examined using a
questionnaire-based survey of 406 tourists at the Taibai Mountain National Nature Re-
serve in China. Based on structural equation modeling, tourist perceived consumption
effectiveness, environmental perceived value, and environmental attitude had significant
positive effects on environmentally friendly behaviors. While environmental knowledge
had a positive but non-significant effect positive impact on environmentally friendly behav-
ior, it had significant impacts on environmental perceived value, perceived consumption
effectiveness, and environmental attitude. Perceived consumption effectiveness had the
strongest overall impact on environmentally friendly behavior.

In the more fragile and broken ecological environment of protected areas, human
behavior is the root of environmental problems. Identifying those mechanisms that can
promote sustainable development and environmentally friendly behaviors is a key com-
ponent of agendas aimed at addressing ecological damage at ecotourism destinations.
We believe that these findings not only provide supporting information for promoting
environmentally friendly tourist behaviors toward protected areas, but also provide new
methods and a strong theoretical basis for the implementation of nature education pro-
grams. Based on this, we suggest that, first of all, policy makers can use propaganda means
to improve tourists’ awareness and perception of environmental damage, and improve
tourists’ environmental knowledge and environmental perception value by carrying out
environmental knowledge lectures. Secondly, the perceived consumption effectiveness
and environmental attitude can be stimulated by non-formal educations, such as watch-
ing environmental protection movies and visiting protected areas, so as to enhance the
relevance between individuals and the environment, so that the perceived consumption
effectiveness of individuals can effectively stimulate the generation of environmental be-
havior. Finally, some natural experience projects adapted to local conditions could be set
up in ecotourism destinations alongside the provision of tourist information to explain the
unique environmental resources and ecological values of such destinations. This should
enhance the association between individuals and the environment, strengthening perceived
consumption effectiveness and, therefore, environmentally friendly behaviors.

The limitations of the study should be noted. First, as a self-reporting method was
used for the questionnaire survey, a certain degree of social expectation and recall bias
was inevitable. Second, the theory of planned behavior applied to the research has some
limitations in the context of the study, as subjective norms and perceived behavioral inten-
tions were not included in the model. To address this, a more complete theoretical model
of planned behavior could be applied in future research. Third, the sampling was subject
to some geographical restrictions, and future comparisons with other reserves and other
types of ecotourism destinations would be beneficial. Finally, the complexities of tourist
behaviors at ecotourism destinations cannot be fully captured using structural equation
modeling. Therefore, on-going research on the factors driving environmentally friendly
tourist behaviors should continue to supplement and improve the findings presented here.
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