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Abstract: Following the collective forest tenure reforms in China, many households pursued
entrepreneurial activities creating substantial pressure on the environment. This study examines
data collected from 462 informants in 10 provinces in Southern China to understand how changes in
attitudes toward ecological protection behavior occur. The internal mechanisms of ecological attitudes
were explored using structural equation modeling to obtain a function path. Ecological emotion has
a direct effect on ecological protection behavior by acting as an intermediary between ecological
knowledge and ecological protection. Perceived ecological severity mediates between ecological
knowledge and emotion influencing entrepreneurial farmers’ ecological protection behavior.
The perception of individual effect is mediated by perceptions of ecological severity and ecological
emotion, eventually affecting ecological protection behavior. A model of cognition–emotion–practice
is proposed based on the findings.

Keywords: Chinese forest zone; entrepreneurial farmers; ecological protection; structural equation;
ecological attitude

1. Introduction

The collective forest rights system in China has undergone a series of institutional reforms since
2005. By 2012, the first round of reforms, which aimed to distribute forest lands to farmers, had achieved
significant results [1]. These reforms provide the basis and opportunity for local farmers to conduct
entrepreneurial activities that expand the current scale of production or carry out new production
activities. Depending on their family structure, farmers may expand production and invest additional
capital, which contributes to the intensification of forest resource exploitation. Meanwhile, due to the
small highly scattered scale of operations, farmers in the forest zone face significant challenges related
to ecological protection. In addition, because of the enforcement of environmental regulations in urban
centers, many high-polluting industries began transferring operations to rural areas, including forest
zones. If this trend continue, the entrepreneurship reform initiatives will contribute to the destruction
of rural ecology.

Existing research demonstrates that ecological attitudes directly affect ecological protection
behavior [2]. Ecological attitudes can be subdivided into the individual effects of perceptions influenced
by ecological knowledge, ecological severity, and ecological emotion [3]. This is particularly true
of forest farmer entrepreneurs [4]. Currently, farmers face the key stage of development following
the reform of collective forest rights, in which both entrepreneurship and the forest should operate
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for mutual benefit in terms of reciprocity; thus, ecological protection is significant for both parties.
Farming entrepreneurship will directly affect the forest’s ecological balance. It is therefore imperative
to explore the factors influencing the ecological protection behavior of entrepreneurial farmers in
forest areas.

Although entrepreneurial farmers are generally concerned about ecological protection, there is a
significant gap between their cognition and behavior [5]. Some farmers undertake ecological programs
after social and ecological rationales have been explained [6]. Other farmers undertake the process
of selecting which forest products to harvest and process through business motives, without due
regard for the destruction of the forest environment. Ecological consequences include forest loss,
deforestation, and gradual ecosystem diversity loss, all of which have a long-term impact on public
welfare and health [7]. Therefore, clarifying the main factors influencing entrepreneurial farmers’
ecological protection behaviors and their paths is instrumental in promoting the ecological protection
of forests.

The next important question is: which factors influence the ecological protection behaviors of
entrepreneurial farmers in the Chinese forest zone? One established approach is to examine the
direct effects of ecological attitudes on ecological behavior [8]. In this view, ecological attitudes are
created by ecological cognition, supported by perceptions of ecological severity, ecological emotion,
and other intermediary factors [9]. Therefore, understanding how attitudes affect ecological behavior
warrants further investigation. Those factors influencing entrepreneurial farmers’ ecological protection
behaviors cannot be measured simply with a single index. Such factors have a combined effect,
indicating that the behavioral mechanism warrants a comprehensive analysis. Most existing research
studies are limited to qualitative analyses consisting of conceptual descriptions that have not tested
and quantified the interactive relationships between factors based on actual data [10]. We obtained
relevant data through a questionnaire in order to construct a framework of ecological attitudes and
assess the effect of farmers’ protection behaviors. Based on the structural equation model (SEM),
results indicate a path coefficient that shows the interrelations and interaction mechanism between the
internal factors of ecological attitude to provide a reference for improving the ecologically protective
behaviors of forest farmers’ ventures.

The article proceeds as follows: The next section reviews the literature and discusses whether
ecological knowledge, the perception of individual effect, perceived ecological severity, and ecological
emotion affect entrepreneurial farmers’ ecological protective behaviors in the Chinese forest zone
and states the hypotheses. The methodology section describes the measurements, sample, and data,
while the following section presents the statistical results. Finally, the closing section discusses the
results, makes some managerial recommendations, and suggests directions for future research.

2. Literature Review and Proposed Hypotheses

Many scholars divide ecological attitudes into different dimensions or components. Importantly,
the relationship between ecological attitudes and environmental protection behavior was verified
by Ramkissoon et al. [11], Rees, Klug, and Bamberg [12], and others who demonstrated that
ecological emotion and ecological attitudes were significantly related to actual ecological protection.
The research on ecological attitudes by Fraj and Martinez [13] and others, that investigate attitudes
in terms of elements, divide ecological attitudes into three dimensions: cognition, emotion,
and intention. Bijani et al. [14] expand the concept of “knowledge” to include “cognition and ideas”,
incorporating perceptions and knowledge about resources and the environment, as well as the idea of
personal consumption as a third dimension. “Faith” is also included in “emotion and consciousness”,
combining with the three dimensions of affection for environmental resources, perceived individual
effects, and social responsibility consciousness. In this paper, ecological attitudes will be divided into
two broad dimensions of cognition and emotion. Cognition includes ecological knowledge and the
effect of individual perception, while emotion refers to the ecological sense of perception—ecological
emotion and ecological perceived severity. A conceptual model is proposed as shown in Figure 1,
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in which emotion refers to perceptions of ecological severity and an understanding of the human
body through conscious activities, which facilitates the psychological process of understanding an
individual’s effect on ecology. On the other hand, emotion refers to an individual’s emotional response
to the environment and their perception of the degree of ecological severity (i.e., how they assess what
is good and bad for the ecology, by making positive and negative emotional judgments).
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Figure 1. Conceptual model of this study.

2.1. Ecological Knowledge and Ecological Protection

Ecological knowledge, which comprises factors affecting ecological preferences or ecological
consciousness, has been researched by many scholars. Hines et al. [15] first classified environmental
knowledge. Since then, different scholars have analyzed the influence of three kinds of environmental
knowledge on environmental behavior. Some empirical studies [16] indicate a direct effect of ecological
knowledge on ecological behavior. Farmers’ level of ecological knowledge within their households
and the differences inherent in cognitive psychological processes influences the effect of emotion on
ecology and leads to differences in farmers’ ecological protection behaviors. Therefore, ecological
emotion is one of the important conditions for the transfer of ecological knowledge to ecological
protection behavior. Although farmers’ ecological knowledge levels are high, research has shown that
it is difficult to directly translate their knowledge into ecological protection behavior [17]. According to
Williams et al. [18], increasing knowledge enhances positive attitudes toward ecology, while ecological
emotion plays a crucial intermediary role. Gao et al. [19] found that the education of farmers had a
significant positive influence on the intensity of their adoption of green control techniques. In research
on ecotourism and environmentally protective behavior, Chiu et al. [20] and others confirmed that
ecological attitudes such as ecological emotion play a significant mediating role in decisions that govern
individual behavior. In addition, the severity of ecological perception is mainly related to climate
change, ecological environment change, and environmental issues, as well as the factors that affect such
perceptions. Therefore, the perception of the severity of ecological problems is closely related to farmers’
ecological knowledge. When farmers have more knowledge of the environment, they understand
more clearly the severity of environmental problems that influence and harm the present and future
environments, thus developing positive ecological emotions and positive ecologically protective
behaviors. Based on this, the following assumptions are proposed:

Hypotheses 1 (H1). Ecological knowledge and ecological protection behavior have a positive correlation.

Hypotheses 2 (H2). Ecological emotion is the intermediary between ecological knowledge and ecological
protection behavior.

Hypotheses 3 (H3). Ecological severity is the mediator between ecological knowledge and ecological emotion.
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2.2. Perception of Individual Effect and Ecological Protection Behavior

An individual’s perceptions of the effects of ecological protection behavior depend on whether that
individual believes his or her behavior can change the existing situation. Roberts [21] further indicates
that an individual’s perception of effects matters more than other psychological and demographic
variables and represents the most significant variable influencing ecological protection behavior.
Realistic ecological perceptions have a significant influence on an individual’s perception of the effect
of his or her behavior, which in turn affects individual judgments of ecological value. When the
perceived ecological environment is very bad, an individual’s perceptions of the effects of his or her
behavior will be very small [22]. Ellen and Wiener [23] studied perceived effectiveness and found that
an individual’s perception of the effects of his or her behavior can predict some specific ecological
behavior. If perceptions of the actual effects of certain behaviors are ecological improvement, it is
possible to enhance the perception of ecological problems further. Moreover, Astridde et al. [24]
assert that tourists’ perceived effectiveness of environmental behavior has a significant positive effect,
realized through the arousal of ecological emotion as an intermediary link. Based on this, the following
assumptions are proposed:

Hypotheses 4 (H4). The perception of individual effect and ecological protection has a positive correlation.

Hypotheses 5 (H5). The perception of individual effect and the seriousness of ecological severity have a
positive correlation.

Hypotheses 6 (H6). Ecological emotion is the mediator between the perceptions of individual effect and
ecological protection behavior.

2.3. Ecological Perceived Severity and Ecological Protection Behavior

In research on the purchase of low pollution fuel, Kassarjian [25] found that consumer concern
about the seriousness of environmental pollution is an important variable determining whether
consumers are willing to pay more for green fuel options. The more consumers are aware of the dangers
of air pollution, where the degree of air pollution is relatively serious, the more strongly ecological
emotions are aroused through advertising, eventually increasing consumers’ willingness to buy
low-polluting gasoline. Noh [26] found that the perception of ecological problems has a positive effect
on ecological attitudes. Lee [27] believed that ecological perceptions must be mediated by an ecological
attitude or a specific emotion to be translated into a certain behavior. However, Laroche et al. [28]
believed perceptions of ecological severity directly affect ecological protection behavior. Based on this,
the following assumptions are proposed:

Hypotheses 7 (H7). Ecological perceived severity and ecological emotion have a positive correlation.

Hypotheses 8 (H8). Ecological perceived severity and ecological protection behavior have a positive correlation.

2.4. Ecological Emotion and Ecological Protection Behavior

Some scholars consider ecological emotion an important variable that affects ecological behavior.
Vining and Ebreo’s [29] environmental behavior-related research summarizes the importance of
emotions as determinants of environmental behavior, indicating that emotion correlates attention,
feelings, and behavior. In a study involving 758 people, Chung and Poon [30] investigated waste
reduction in Guangzhou using the New Environmental Paradigm (NEP) and found that people
with higher emotional connections to their environments demonstrate proactive waste management
behaviors. Ryu [31] found that positive ecological emotion has a significant positive effect on ecological
behavior. Accordingly, the following hypothesis is proposed:

Hypotheses 9 (H9). Ecological emotion and ecological protection behavior have a positive correlation.
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Based on all the hypotheses proposed above, an internal mechanism model of ecological
protection behavior was developed (Figure 2); we can use this model to build a framework of
factors influencing the ecological protection behaviors of entrepreneurial farmers. In this process,
the perceptions of individual effects and ecological knowledge affect perceived severity and ecological
emotion, and perceived severity and ecological emotion affect the ecological protection behaviors
of entrepreneurial farmers. This study investigates the effects of perceptions of individual effects
and ecological knowledge on perceived severity, ecological emotion, and the ecological protection
behaviors of entrepreneurial farmers; the effects of perceived severity and ecological emotion on the
ecological protection behaviors of entrepreneurial farmers; and the mediating effects of perceived
severity and ecological emotion on the relationship between the perception of individual effects,
ecological knowledge, and the ecological protection behaviors of entrepreneurial farmers.
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Combining all the proposed hypotheses, a model is developed (as shown in Figure 2) that depicts
an internal mechanism model of ecological protection behavior. From this model, we can build a
framework of the influencing factors of ecological protection behaviors of entrepreneurial farmers.
It depicts a process where the perception of individual effect and ecological knowledge affect perceived
severity and ecological emotion, and perceived severity and ecological emotion affect ecological
protection behaviors of entrepreneurial farmers. This study investigates, first, the effects of perception
of individual effect and ecological knowledge on perceived severity, ecological emotion, and ecological
protection behaviors of entrepreneurial farmers; second, the effects of perceived severity and ecological
emotion on ecological protection behaviors of entrepreneurial farmers; and third, the mediating effects
of perceived severity and ecological emotion on the relationship between perception of individual
effect, ecological knowledge, and ecological protection behaviors of entrepreneurial farmers.

3. Methods

3.1. Scale Design

We created a questionnaire based on the relevant international literature on ecological attitudes
to select a suitable scale for this study. The questionnaire mainly draws from Fikret et al. [32],
Venkatesh et al. [33], Kaiser [34], Junaedi [35], and Weinstein [36]. The analysis of the relationship
between the psychological antecedents of ecological protection behavior mainly elaborates on the
perception of individual effects, ecological knowledge, perceived ecological severity, and the four
dimensions of ecological emotion to construct a framework of 14 influencing factors or indicators.
At this juncture, it should be explained that the perception of individual effect is a reverse question
(i.e., the higher the score, the lower the perceived individual effect). As shown in Table 1, to design
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the scale and questionnaire for our empirical study, we combined many ecological protection-related
research studies and introduced farmers’ proposals for how to protect the land before testing
the hypotheses.

Table 1. Variable design.

Exogenous Latent
Variables Observed Variables Source

Perception of individual
effect (PIE)

Personal protection of the ecological environment is a very
difficult role to play (PIE1)

Fikret et al. [32];
Venkatesh et al. [33];
Kaiser [34]Feel powerless to protect the ecological environment (PIE2)

Ecological knowledge
(EK)

Understanding the degree of “white pollution” (EK1) Fikret et al. [32];
Venkatesh et al. [33];
Junaedi [35]

Understanding the degree of “bio-diversity” (EK2)

Understanding the degree of “organic food” (EK3)

Ecological perceived
severity (EPS)

The problem of rural environmental pollution is of serious
concern (EPS1)

Weinstein [36];
Venkatesh et al. [33]

The problem of rural ecological environment should be
solved at the earliest (EPS2)

The rural living environment is also deteriorating (EPS3)

Ecological emotion (EE)

I feel disgusted when I see people throw litter (EE1)

Venkatesh et al. [33];
Junaedi [35]

I feel uncomfortable when I see that the river is dirty and not
clear (EE2)

I will be very sad to see forests destroyed (EE3)

Ecological protection
behavior (EPB)

In the production and life as far as possible in favor of the
ecological environment of the product (EPB1)

Fikret et al. [32];
Venkatesh et al. [33];
Kaiser [34]

I will be conducive to the ecological environment of
products (EPB2)

I will be considered in the production of
water-saving/power-saving measures (EPB3)

3.2. Data Analysis

The data in this paper were mainly collected from 10 provinces: Hunan, Hubei, Jiangxi,
Zhejiang, Fujian, Guangdong, Guangxi, Sichuan, Guizhou, and Yunnan in Southern China, which are
characterized as China’s forest areas. The total forest area in China is 208 million hectares, and the forest
coverage rate is 21.63%. The forest zones of China are mainly concentrated in collective forest zones
in southern China and national forest zones in northeast China. The forest in the northeastern zone
is mainly state owned and managed by state-owned forest organizations. The forest in the southern
collective forest zone belongs to the collective. Over the past 10 years, the reform of collective forest
rights has divided forests into households mainly concentrated in the southern collective forest zones.
Reformed forest rights are also mainly implemented in this region. By the end of 2011, the reform
of the southern collective forest zone was accomplished, and farmers obtained rights to operate in
the forest zone. Therefore, the data collected and presented in this paper is concentrated mainly on
this zone.

We launched our questionnaire based on a survey of college students returning home to
10 provinces in southern China. The survey area included Hunan (100 samples), Hubei (100 samples),
Jiangxi (100 samples), Zhejiang (100 samples), Fujian (100 samples), Guangdong (100 samples),
Guangxi (100 samples), Sichuan (100 samples), Guizhou (100 samples), Yunnan (98 samples), and other
places. The sampling acquisition method involved randomly selecting farmers and distributing
questionnaires. The formal research study issued 980 questionnaires, of which 482 were returned,
with 462 being completed fully. This is consistent with Byrne [37] on sample selection requirements.
The distribution of the samples is shown in Table 2.
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Table 2. Description of the sample statistics.

Properties Categories Sample Size Sample Proportion

Gender
Female 120 25.9
Male 342 74.1

Age

30 and below 140 30.3
31~40 31 6.7
41~50 180 38.9
51~60 98 21.2

61 and above 13 2.9

Education

Primary school or less 68 14.7
Middle school 162 35.1

High school or vocational school 170 36.8
Associate’s Degree 61 13.2
Bachelor’s Degree 1 0.1
Advanced Degree 1 0.1

Forest size (hm2)

<1 90 19.5
1~2 151 32.7
2~4 112 24.2
4~6 55 11.9

above 6 54 11.7

Years of
entrepreneurship

1 year 48 10.4
2~3 years 201 43.5
3~4 years 85 18.4
4~5 years 128 27.7

The factor analysis examined the following: the perception of individual effect, ecological
knowledge, perceived ecological severity, ecological emotion, and ecological protection behavior.
The KMO adequacy test value was 0.781, and the Bartlett value of the spherical p test was 0.000,
which indicated that the method used was appropriate for factor analysis. The validity of the
questionnaire was measured to ensure its suitability. Validity assesses whether a tool can accurately
measure the degree of the problem to be measured. Higher validity indicates that the tool, in this
case, a questionnaire, can be used to measure the specific variables characterizing a research problem.
As seen in Table 3, the factor load of each index is greater than 0.6, and the combined reliability (CR)
of each factor is greater than 0.8. The average variance extracted (AVE) of each variable was more
than 0.6. According to Hair et al. [38] and others, the convergent validity criteria mainly include the
following: (1) the standardized factor load should be greater than 0.5; (2) the CR should be greater than
0.7; and (3) the AVE should be greater than 0.5. Therefore, according to these three criteria, the scale
demonstrates good convergent validity, implying that the questionnaire is a valid tool.

Table 3. Convergent validity index analysis results.

Exogenous Latent
Variables

Observed
Variables

Load
Factor

Combined
Reliability (CR)

Average Variance
Extracted (AVE)

Arithmetic Square
Root of the Mean

Refinement Variance

Perception of
individual effect (PIE)

PIE1 0.905
0.901 0.819 0.905PIE2 0.905

Ecological knowledge
(EK)

EK1 0.867
0.859 0.674 0.821EK2 0.922

EK3 0.649

Ecological perceived
severity (EPS)

EPS1 0.871
0.896 0.742 0.861EPS2 0.828

EPS3 0.884

Ecological emotion
(EE)

EE1 0.848
0.868 0.688 0.829EE2 0.881

EE3 0.755

Ecological protection
behavior (EPB)

EPB1 0.882
0.900 0.751 0.867EPB2 0.895

EPB3 0.821
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During this study, the internal consistency of the data was analyzed using SPSS 16.0. Table 4
depicts the results of the reliability analysis of the indicators in the questionnaire. The results indicate
that Cronbach’s alpha of the five latent variables is also greater than 0.7. Therefore, we conclude that
the measured items of each research variable have high internal consistency and reliability, and the
survey data is therefore reliable.

Table 4. Reliability test of latent variables.

Exogenous Latent Variables Number of Observed Variables Cronbach’s Alpha

Perception of individual effect (PIE) 2 0.815
Ecological knowledge (EK) 3 0.811

Ecological perceived severity (EPS) 3 0.900
Ecological emotion (EE) 3 0.876

Ecological protection behavior (EPB) 3 0.892

4. Results

Since this paper discusses the complex relationship between four dimensions of ecological
attitudes, including the perception of individual effect, ecological knowledge, perceived ecological
severity, ecological emotion, and ecological protection behavior, the SEM was adopted. The SEM
includes two sets of theoretical models. The first is the structural model, which is used to define both the
potential independent variables (i.e., perception of individual effect, ecological knowledge, perceived
ecological severity, and ecological emotion) and the potential linear relationships between the variables
(i.e., perceived ecological severity, ecological emotion, and ecological protection). The second is the
measurement model, which defines the linear relationships between the latent and observed variables.

5. SEM Checking

Based on the reliability and validity of the scale, this study further established the SEM using
SPSS 16.0 and AMOS 22 software (IBM, New York, NY, USA) analysis tools to analyze the relationship
between these five variables. The AMOS 22 software (IBM, New York, NY, USA) was used to establish
the SEM path as shown in the conceptual model in Figure 1, and the data generated by SPSS 16.0 was
imported. The test results of its various indicators are shown in Table 5. Any path that did not pass
the inspection was deleted, and the model was adjusted accordingly. The revised conceptual model
and its solution path coefficients are shown in Figure 3. Table 5 demonstrates that the SEM results
confirmed hypotheses, H2, H3, H5, H7, and H9, while H1, H4, H6 and H8 were not confirmed.
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Table 5. SEM model checking.

H Path Estimate SE CR p Pass or Not

H1 Ecological protection
behavior <— Ecological knowledge −0.107 0.073 −1.465 0.143 no

H2 Ecological emotion <— Ecological knowledge 0.141 0.068 2.086 0.037 yes

H3 Ecological perceived
severity <— Ecological knowledge 0.632 0.116 5.438 *** yes

H4 Ecological protection
behavior <— Perception of individual

effect −0.104 0.056 −1.846 0.065 no

H5 Ecological perceived
severity <— Perception of individual

effect 0.295 0.089 3.318 *** yes

H6 Ecological emotion <— Perception of individual
effect −0.077 0.052 −1.494 0.135 no

H7 Ecological emotion <— Ecological perceived
severity 0.284 0.043 6.633 *** yes

H8 Ecological protection
behavior <— Ecological perceived

severity 0.058 0.050 1.150 0.250 no

H9 Ecological protection
behavior <— Ecological emotion 0.640 0.086 7.415 *** yes

*** Significant at 0.001.

5.1. Model Goodness-of-Fit Test

After the model was adjusted, the SEM test of goodness-of-fit was conducted, as shown in Table 6.
Table 6 shows that the fit index card and degrees of freedom are 2.51; the GFI and NFI values are
0.922 and 0.932, respectively; the CFI and IFI values are 0.958 and 0.957, respectively; and the RMSEA
is 0.076, which is less than 0.08, thus clarifying that the model is based upon a representative sample.

Table 6. Goodness-of-fit test results.

χ2 df χ2/df GFI NFI IFI CFI

Standard <3 >0.9 >0.9 >0.9 >0.9
Effect 237.051 71 2.51 0.922 0.932 0.958 0.957

5.2. Intermediary Effect Analysis

Based on the SEM validation, this paper further tests the mediating effect in the model. Baron and
Kenny [39] proposed that part of the mediating effect of implementation must meet four conditions,
indicating that there should be a significant relationship between (1) the independent variable
(ecological knowledge) and mediating variable (ecological perceived severity); (2) the independent
variable (ecological knowledge) and dependent variable (ecological emotion); (3) the mediating variable
(perceived ecological severity) and dependent variable (ecological emotion); and (4) the independent
variable (ecological knowledge), mediating variable (ecological perceived severity), and dependent
variable (ecological emotion). Furthermore, the influence of independent variables should be less
than that of the mediating variables. As shown in Figure 4, perceived ecological severity has a partial
mediating effect between ecological knowledge and ecological emotion.

The realization conditions of the complete mediation effect suggest that there should be a significant
relationship between (1) the independent variable (ecological knowledge) and the dependent variable
(ecological protection behavior); (2) the independent variable (ecological knowledge) and the mediating
variable (ecological emotion); (3) the mediating variable (ecological emotion) and the dependent variable
(ecological protection behavior); and (4) the independent variable (ecological knowledge), the mediating
variable (ecological emotion), and the dependent variable (ecological protection behavior). Here the
indirect effect is significant, but the direct effect is not.
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The SPSS data analysis results show significant relationships between ecological knowledge
and ecological protection behavior (β = 0.091, p = 0.044 < 0.05); ecological knowledge and ecological
emotion (β = 0.253, p = 0.000 < 0.05); and ecological emotion and ecological protection behavior
(β = 0.517, p = 0.000 < 0.05). Furthermore, when ecological knowledge and ecological emotional
interact resulting in ecological protection, the direct effect (β = −0.045, p = 0.274 > 0.05) was
not significant, while the indirect effect (β = 0.538, p = 0.000 < 0.05) reached a significant level.
Therefore, ecological emotion has a significant effect on the mediation of ecological knowledge
and ecological protection behavior, as shown in Figure 5. In other words, ecological knowledge
influences farmers’ ecological protection behaviors mainly due to the indirect effects of ecological
emotion on the intermediary variables. Thus, knowledge is not enough to motivate behavioral change;
emotional arousal and the engagement of concern is key.
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6. Discussion

The existing literature suggests that ecological attitudes directly affect ecological protection
behavior [19,40]. However, no literature reveals the intermediate mechanism between the two.
Based on past ecological attitudes to ecological protection, this study applies SEM to the psychological
path factors that influence farmers’ ecological protection behaviors. Furthermore, it studies the
ecological attitudes that govern the internal relationship and mechanism, provides conclusions
with practical significance, and eventually proposes a cognition → emotion → practice model.
In general behavioral intention research, the knowledge→ attitude→ practice model proposes that
the transformation of individual behaviors is a process that has three steps: “knowledge” (cognition),
“attitude” (faith), and “practice” (behavior). Individuals possess the knowledge, while a positive
understanding of this knowledge can convert it into individual beliefs. It is then possible for individuals
to develop positive attitudes and change their behaviors. The knowledge→ attitude→ practice model
is a mental model describing the relational mechanism between cognition, attitude, and behavior; it has
been widely used in the fields of education, psychology, behavioral science, etc. In this study, we found
that this model could not be used directly to explain ecological protection behavior. Accordingly,
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this study further developed the classical knowledge→ attitude→ practice model and proposed the
cognition→ emotion→ practice model, as shown in Figure 6, to explain the effect of psychological
factors on ecological protection behavior.
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In the proposed cognition→ emotion→ practice model, ecological attitudes are subdivided into
cognition and emotion, where “cognition” refers to “cognitive and perceptual”, including ecological
knowledge, perceived ecological severity, and the three dimensions of the perception of individual
effect. “Emotion” refers to individual ecological attitudes based on an emotional response of
compassion and concern, specifically referring to the dimension of ecological emotion. “Practice” refers
to “behavior and practice” to protect the life of the ecological environment by consuming specific
products, saving water, saving electricity, and other positive ecological behaviors (i.e., the ecological
protection behaviors of this dimension). This paper proposes that ecological attitudes exist in complex
hierarchical relationships with relationally dynamic mediating effects. Our model is different from the
classical knowledge→ attitude→ practice model because in our extended model, ecological attitudes
are divided into the dimensions of cognition and emotion. Within cognition, the perception of
individual effect and ecological knowledge will affect perceived ecological severity. “Emotion” is
the key factor influencing the internal action of ecological attitudes on ecological protection
behavior. Only ecological emotion directly affects ecological protection behavior. Between “cognition”,
“emotion”, and “practice” through the specific dimensions of “cognition, emotion, and practice”,
the progressive path of cognition, emotion, and practice is realized, but there is no direct path from
“cognition” to “practice”.

Farmers’ behaviors are significantly affected by their intent to conserve ecological achievements,
and their intent is significantly influenced by their attitudes [41,42]. Therefore, if we want
entrepreneurial farmers to adopt good ecological protection behaviors, some policies should be
implemented using the cognition → emotion → practice model. The goal of these policies would
be behavioral changes in farmers to achieve a specified objective. A variety of policy instruments
may be employed to do this. Some instruments, such as regulations, are intended to compel changes
in behavior. Others, like incentives, are intended to induce voluntary changes in behavior [43].
Presently, there are many regulations to protect the forestry areas in China. Cutting trees without
permission of government would impose a hefty fine in conservation zones. For example, in Ningxia
and other regions in northern China, livestock is not permitted to go into forestry areas which
are designated as ecological rehabilitationzones. At the same time, incentives are used in many
forestry areas in China [44]. Some entrepreneurial programs (i.e., agricultural circular economy
practices) which have excellent results in improving the local ecology can get the subsidies from the
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government. Local governments also provide resources in agricultural production (e.g., bees and
saplings) to farmers freely, which incentivize the entrepreneurial behaviors with environmental
protection behaviors. The findings of this study may provide further policy tools to incentivize
ecological protection behaviors in forestry areas in China.

These empirical results have important implications for policy makers. Following the tenure
rights reforms in the collective forests, Chinese policy makers want to improve farmers’ enthusiasm to
take part in ecological protection. At the same time, the governments are afraid farmers will destroy
the forest while pursuing entrepreneurial activities. Therefore, the government transfers substantial
ecological knowledge to entrepreneurial farmers to protect the ecology of the forest in many ways,
including training and advertising campaigns. However, the results of this paper reveal that it is
insufficient to train entrepreneurial farmers in this way only. Many other interventions are needed.
First, it is necessary to equip entrepreneurial farmers with knowledge about ecological protection in
the forest zone. Ecological knowledge comes from education. Therefore, formal and informal training
in the management of natural resources is a factor that influences the behaviors of entrepreneurial
farmers in Chinese forest zone. However, the average educational level for these farmers tends to be
lower than the average level in the world [45]. As such, the central state and local governments should
build an incentive structure to improve the educational level of farmers in China. Second, due to
the influence of perceived ecological severity upon emotion, entrepreneurial farmers should fully
understand the severity of ecological issues to arouse their concern and compassion toward life in the
forest zone. As farmers, they may not appreciate that sustainability is essential for businesses that rely
on forest resources. However, they will have emotions connected to their origins and their hometowns,
and will be willing to do something to ensure the well-being of their descendants. Third, policy-makers
should implement systematic policies, including improving ecological knowledge and the perception
of the severity of ecological issues in accordance with educational levels, with specific examples.
Policies should aim to cultivate ecological emotion and provide financial subsidies to motivate
ecological protection behavior.

7. Conclusions

Factors influencing the ecological behaviors of farmers are not independent of each other but
rather influence each other, and there is a mutual association between them. This association can
only affect individual behavioral factors and cannot necessarily directly improve farmers’ ecological
protection behaviors. By analyzing the mechanism underlying ecological attitudes and measuring
the correlations and path of influencing factors, this study found that accurately positioning the
key influencing factors of ecological attitudes toward behaviors required on the path of ecological
protection can effectively enhance farmers’ ecological protection behaviors. The study shows that
ecological attitudes affect ecological protection behavior, including the following five paths. This study
contributes to the literature in the following ways. First, prior research on ecological protection lacks
a full analysis of factors influencing entrepreneurial farmers. We fill this gap by investigating the
effects of ecological knowledge, the perception of individual effect, perceived ecological severity,
and ecological emotion on the ecological protective behaviors of entrepreneurial farmers in the Chinese
forest zone. Second, there is a lack of empirical studies on the ecologically protective behaviors of
entrepreneurial farmers, which limits an understanding of the field of ecological protection. While a few
research studies investigating the ecological behaviors of farmers are presently available, they are
largely exploratory and limited to a few factors. We have attempted to develop a systematic framework
to test a comprehensive model.
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In path 1, only the key factors of ecological emotion can directly affect ecological protection
behavior. Human behavior is directly driven by emotions, which are complex and diverse, and their
strength is small and negative. In path 2, ecological knowledge through intermediary factors
indicates that ecological emotion affects ecological protection behavior. Forest farmers’ education
and scientific levels are not high, and they have lower levels of ecological knowledge. In terms of
knowledge, they may be unaware of the impact of their behavior on the ecological environment,
which is inconsistent between cognition and behavior. The level is not up to the knowledge affecting
the ecological protection behavior. The model of cognition, emotion, and practice needs to have
ecological emotional appeal to be transformed into an ecological protection behavior. In path 3,
ecological perceived severity affects ecological protection through ecological emotions. The more
serious the perception, the more excited the ecological emotion, such as sympathy and concern,
eventually resulting in a positive ecological behavior. In path 4, ecological knowledge as the role
of endogenous factors as well as the perspective of ecological perceived severity affects ecological
emotion to influence ecological protection behavior. In path 5, perception of individual effect and
ecological perceived severity are negatively related. The lower the perception of individual effect,
the higher the ecological perceived severity. Therefore, the perception of individual effect influences
ecological protection behavior through the perception of seriousness and ecological emotion.

The findings of our study have several implications for policy-makers and program
implementation. Firstly, as shown in the empirical tests, the ecological cognition and perceptions of
entrepreneurial farmers do not impact ecological protection behavior directly; it is rather ecological
emotion that impacts their behavior. Therefore, policy-makers and program managers should
change the traditional systems which teach entrepreneurial farmers ecological knowledge only.
Ecological emotion should be increased by telling them the importance of good ecology in their
hometown and helping them to love their natural resources. Secondly, as shown in the empirical
tests, the perceived severity of the ecological situation does not impact the ecological protection
behaviors of entrepreneurial farmers. Therefore, teaching them to love their hometown is better than
warning them about an ecological crisis. We do many things to tell the entrepreneurial farmers the
bad results of destroying the ecology in forestry areas. However, it has not helped to influence their
ecological protection behavior. Thirdly, as shown in the empirical test, the perception of individual
cases does not impact their ecological emotion positively. Therefore, it is more important to teach
them ecological understanding instead of increasing their perception of individual cases. The study
contributes to the literature in the following two ways. Firstly, prior research on ecological protection
rarely discusses factors influencing entrepreneurial farmers. This paper fills this gap by investigating
the effects of ecological knowledge, the perception of individual cases, perceived ecological severity,
and ecological emotion on the ecological protective behaviors of entrepreneurial farmers in the Chinese
forest zone. Secondly, empirical studies of the ecologically protective behaviors of entrepreneurial
farmers are still scarce, which limits an understanding of the field of ecological protection. This paper
tested some hypotheses with empirical data and gives practical implications to policy-makers and
program managers.

Author Contributions: Conceptualization, Y.-J.X., T.D., and K.M.; Methodology, Y.-J.X.; Software, T.D.; Validation,
Y.-J.X. and K.M.; Formal Analysis, Y.-J.X.; Investigation, Y.-J.X.; Resources, Y.-J.X.; Data Curation, T.D.;
Writing-Original Draft Preparation, Y.-J.X. and T.D.; Writing-Review & Editing, K.M.; Visualization, Y.-J.X.;
Supervision, K.M.; Project Administration, Y.-J.X.; Funding Acquisition, Y.-J.X.

Funding: This research was funded by the Fundamental Research Funds for the Central Universities (2016-JX07)
and the Beijing Social Science Fund (16YJB009).

Acknowledgments: Authors are grateful to Changyou Sun, Mississippi State University, and Suisheng Zhao,
University of Denver, for their advices and insights.

Conflicts of Interest: The authors declare no conflict of interest. The funding agency did not influence data
collection, analysis, interpretation, and conclusion of this article.



Sustainability 2018, 10, 1827 14 of 15

References

1. Wang, C.; Wen, Y.; Wu, J. The Socio-economic Effect of the Reform of the Collective Forest Rights System in
Southern China: A Case of Tonggu County, Jiangxi Province. Small-Scale For. 2014, 13, 425–444. [CrossRef]

2. Bronfman, N.C.; Cisternas, P.C.; López-Vázquez, E.; De La Maza, C.; Oyanedel, J.C. Understanding Attitudes
and Pro-Environmental Behaviors in a Chilean Community. Sustainability 2015, 7, 14133–14152. [CrossRef]

3. Cheng, T.M.; Wu, H.C. How do environmental knowledge, environmental sensitivity, and place attachment
affect environmentally responsible behavior? An integrated approach for sustainable island tourism.
J. Sustain. Tour. 2015, 23, 557–576. [CrossRef]

4. Isaac, M.E.; Cerda, R.; Rapidel, B.; Martin, A.R.; Adam, K.; Dickinson, A.K.; Sibelet, N. Farmer perception
and utilization of leaf functional traits in managing agroecosystems. J. Appl. Ecol. 2018, 55, 69–80. [CrossRef]

5. Ferron, J.M.; Cole, E.F.; Quinn, J.L. Studying the evolutionary ecology of cognition in the wild: A review of
practical and conceptual challenges. Biol. Rev. 2016, 91, 367–389. [CrossRef] [PubMed]

6. Morag, E.M.; Woodcock, B.A.; Lobley, M.; Pywell, R.F.; Saratsi, E.; Swetnam, R.D.; Mortimer, S.R.; Harris, S.J.;
Winter, M.; Hinsley, S.; et al. Social and ecological drivers of success in agri-environment schemes: The roles
of farmers and environmental context. J. Appl. Ecol. 2015, 52, 696–705. [CrossRef]

7. Zhao, H. The ecological risk and countermeasures of forest right reform. Law Soc. Mag. 2009, 60, 129–137.
(In Chinese)

8. Kummer, H. Primate Societies: Group Techniques of Ecological Adaptation; Routledge: New York, NY, USA, 2017.
9. Amburgey, J.W.; Thoman, D.B. Dimensionality of the New Ecological Paradigm: Issues of factor structure

and measurement. Environ. Behav. 2012, 44, 235–256. [CrossRef]
10. Kaiser, F.G.; Fuhrer, U. Ecological behavior’s dependency on different forms of knowledge. Appl. Psychol.

2003, 52, 598–613. [CrossRef]
11. Ramkissoon, H.; Smith, L.D.G.; Weiler, B. Relationships between place attachment, place satisfaction and

pro-environmental behavior in an Australian national park. J. Sustain. Tour. 2013, 21, 434–457. [CrossRef]
12. Rees, J.H.; Klug, S.; Bamberg, S. Guilty conscience: Motivating pro-environmental behavior by inducing

negative moral emotions. Clim. Chang. 2015, 130, 439–452. [CrossRef]
13. Fraj, E.; Martinez, E. Ecological consumer behavior: An empirical analysis. Int. J. Consum. Stud. 2007, 31,

26–33. [CrossRef]
14. Bijani, M.; Ghazani, E.; Valizadeh, G.N.; Haghighi, N.F. Pro-environmental analysis of farmers’ concerns and

behaviors towards soil conservation in central district of Sari County, Iran. Int. Soil Water Conserv. Res. 2017,
5, 43–49. [CrossRef]

15. Hines, J.M.; Hungerford, H.R.; Tomera, A.N. Analysis and synthesis of research on responsible environmental
behavior: A meta-analysis. J. Environ. Educ. 1986, 18, 1–8. [CrossRef]

16. Ruben, M.M.; Carol, Y.Y. Cultural antecedents of green behavioral intent: An environmental theory of
planned behavior. J. Environ. Psychol. 2016, 43, 145–154. [CrossRef]

17. Keum, J.; Kim, J.M. The causal relationship among environmental behavior, environmental knowledge,
locus of control, environmental attitudes and environmental behavior intention of elementary school
students. J. Pract. Arts Educ. 2011, 24, 27–54.

18. Williams, S.J.; Jones, J.P.G.; Gibbons, J.M.; Clubbe, C. Botanic gardens can positively influence visitors’
environmental attitudes. Biodivers. Conserv. 2015, 24, 1609–1620. [CrossRef]

19. Gao, Y.; Zhang, X.; Lu, J.; Wu, L.; Yin, S. Adoption behavior of green control techniques by family farms in
China: Evidence from 676 family farms in Huang-Huai-Hai Plain. Crop Prot. 2017, 99, 76–84. [CrossRef]

20. Chiu, Y.T.H.; Lee, W.I.; Chen, T.H. Environmentally responsible behavior in ecotourism: Antecedents and
implications. Tour. Manag. 2014, 40, 321–329. [CrossRef]

21. Roberts, J.A. Green consumers in the 1990s: Profile and implications for advertising. J. Bus. Res. 1996, 36,
217–231. [CrossRef]

22. Meghan, L.A.; Pataki, D.E.; Pincetl, S.; Gillespie, T.W.; Jenerette, G.D.; McCarthy, H.R. Understanding
preferences for tree attributes: The relative effects of socio-economic and local environmental factors.
Urban Ecosyst. 2015, 18, 73–86. [CrossRef]

23. Ellen, P.S.; Wiener, J.L.; Cobb-Walgren, C. The role of perceived consumer effectiveness in motivating
environmentally conscious behaviors. J. Public Policy Mark. 1991, 10, 102–117.

http://dx.doi.org/10.1007/s11842-014-9263-9
http://dx.doi.org/10.3390/su71014133
http://dx.doi.org/10.1080/09669582.2014.965177
http://dx.doi.org/10.1111/1365-2664.13027
http://dx.doi.org/10.1111/brv.12174
http://www.ncbi.nlm.nih.gov/pubmed/25631282
http://dx.doi.org/10.1111/1365-2664.12412
http://dx.doi.org/10.1177/0013916511402064
http://dx.doi.org/10.1111/1464-0597.00153
http://dx.doi.org/10.1080/09669582.2012.708042
http://dx.doi.org/10.1007/s10584-014-1278-x
http://dx.doi.org/10.1111/j.1470-6431.2006.00565.x
http://dx.doi.org/10.1016/j.iswcr.2017.03.001
http://dx.doi.org/10.1080/00958964.1987.9943482
http://dx.doi.org/10.1016/j.jenvp.2015.06.005
http://dx.doi.org/10.1007/s10531-015-0879-7
http://dx.doi.org/10.1016/j.cropro.2017.05.012
http://dx.doi.org/10.1016/j.tourman.2013.06.013
http://dx.doi.org/10.1016/0148-2963(95)00150-6
http://dx.doi.org/10.1007/s11252-014-0388-6


Sustainability 2018, 10, 1827 15 of 15

24. Astridde, L.; Pierre, V.; Icek, A.; Peter, S. Using the theory of planned behavior to identify key beliefs
underlying pro-environmental behavior in high school students: Implications for educational interventions.
J. Environ. Psychol. 2015, 42, 128–138. [CrossRef]

25. Kassarjian, H.H. Incorporating ecology into marketing strategy: The case of air pollution. J. Mark. 1971, 35,
61–65. [CrossRef]

26. Noh, M.J. The influence of the environmental concern and environmental knowledge on the purchase
intention of green IT product: Considering involvement. Korean J. Bus. Admin. 2010, 23, 361–383.

27. Lee, H. The influences of tourists’ environmental perceptions on satisfactions and attitudes—The case of
new environment paradigm of tourists to slow city. Korean J. Tour. Res. 2013, 12, 189–204. [CrossRef]

28. Laroche, M.; Bergeron, J.; Barbaro-Forleo, G. Targeting consumers who are willing to pay more for
environmentally friendly products. J. Consum. Mark. 2001, 18, 503–520. [CrossRef]

29. Vining, J.; Ebreo, A. Emerging theoretical and methodological perspectives on conservation behavior.
In Handbook of Environmental Psychology; Bechtel, R.B., Churchman, A., Eds.; John Wiley & Sons Inc.:
New York, NY, USA, 2004; pp. 541–558.

30. Chung, S.S.; Poon, C.S. A comparison of waste reduction practices and new environmental paradigm in four
southern Chinese areas. Environ. Manag. 2000, 26, 95–206. [CrossRef]

31. Ryu, J.M. A study on the effects of elementary school student’s environmental emotion in environmentally
responsible behavior. J. Korean Assoc. Geoinf. Environ. Educ. 2015, 23, 159–172.

32. Fikret, B.; Colding, J.; Folke, C. Rediscovery of Traditional Ecological Knowledge as Adaptive Management.
Ecol. Appl. 2000, 10, 1251–1262. [CrossRef]

33. Venkatesh, V.; Morris, M.G.; Davis, G.B.; Davis, F.D. User acceptance of information technology: Toward a
unified view. MIS Q. 2003, 27, 425–478. [CrossRef]

34. Kaiser, G.F. A General Measure of Ecological Behavior. J. Appl. Soc. Psychol. 1998, 28, 395–422. [CrossRef]
35. Junaedi, M.F.S. The Roles of Consumer’s Knowledge and emotion in ecological issues. Gadjah Mada Int.

J. Bus. 2007, 9, 81–99. [CrossRef]
36. Weinstein, N.D. Perceived probability, perceived severity, and health-protective behavior. Health Psychol.

2000, 19, 65–74. [CrossRef]
37. Byrne, B.M. Structural Equation Modeling with AMOS: Basic Concepts, Applications, and Programming; Routledge:

New York, NY, USA, 2013.
38. Hair, J.F.; Black, W.C.; Babin, B.J.; Anderson, R.E.; Tatham, R.L. Multivariate Data Analysis; Prentice Hall:

Upper Saddle River, NJ, USA, 1998.
39. Baron, R.M.; Kenny, D.A. The moderator-mediator variable distinction in social psychological research:

Conceptual, strategic, and statistical considerations. J. Pers. Soc. Psychol. 1986, 51, 1173–1182. [CrossRef]
[PubMed]

40. Chakraborty, J.; Collins, T.W.; Grineski, S.E.; Maldonado, A. Racial differences in perceptions of air pollution
health risk: Does environmental exposure matter? Int. J. Environ. Res. Public Health 2017, 14, 116. [CrossRef]
[PubMed]

41. Deng, J.; Sun, P.; Zhao, F.; Han, X.; Yang, G.; Feng, Y. Analysis of the ecological conservation behavior
of farmers in payment for ecosystem service programs in eco-environmentally fragile areas using social
psychology models. Sci. Total Environ. 2016, 550, 382–390. [CrossRef] [PubMed]

42. Mills, J.; Gaskell, P.; Ingram, J.; Dwyer, J.; Reed, M.; Short, C. Engaging farmers in environmental management
through a better understanding of behavior. Agric. Hum. Value 2017, 34, 283–299. [CrossRef]

43. Kaine, G.; Young, J.; Lourey, R.; Greenhalgh, S. Policy choice framework: Guiding policy makers in changing
farmer behavior. Ecol. Soc. 2017, 22, 2. [CrossRef]

44. Xue, Y.; Liu, X. Growth mechanism for cluster entrepreneurship of peasant households. Chin. Manag. Stud.
2015, 9, 221–238. [CrossRef]

45. Li, Y.; Long, H.; Liu, Y. Spatio-temporal pattern of China’s rural development: A rurality index perspective.
J. Rural Stud. 2015, 38, 12–26. [CrossRef]

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.jenvp.2015.03.005
http://dx.doi.org/10.2307/1249791
http://dx.doi.org/10.14405/kjvr.2013.53.3.189
http://dx.doi.org/10.1108/EUM0000000006155
http://dx.doi.org/10.1007/s002670010081
http://dx.doi.org/10.2307/2641280
http://dx.doi.org/10.2307/30036540
http://dx.doi.org/10.1111/j.1559-1816.1998.tb01712.x
http://dx.doi.org/10.22146/gamaijb.5606
http://dx.doi.org/10.1037/0278-6133.19.1.65
http://dx.doi.org/10.1037/0022-3514.51.6.1173
http://www.ncbi.nlm.nih.gov/pubmed/3806354
http://dx.doi.org/10.3390/ijerph14020116
http://www.ncbi.nlm.nih.gov/pubmed/28125059
http://dx.doi.org/10.1016/j.scitotenv.2016.01.152
http://www.ncbi.nlm.nih.gov/pubmed/26829672
http://dx.doi.org/10.1007/s10460-016-9705-4
http://dx.doi.org/10.5751/ES-09135-220202
http://dx.doi.org/10.1108/CMS-03-2015-0056
http://dx.doi.org/10.1016/j.jrurstud.2015.01.004
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Literature Review and Proposed Hypotheses 
	Ecological Knowledge and Ecological Protection 
	Perception of Individual Effect and Ecological Protection Behavior 
	Ecological Perceived Severity and Ecological Protection Behavior 
	Ecological Emotion and Ecological Protection Behavior 

	Methods 
	Scale Design 
	Data Analysis 

	Results 
	SEM Checking 
	Model Goodness-of-Fit Test 
	Intermediary Effect Analysis 

	Discussion 
	Conclusions 
	References

