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Abstract: The integrity of the natural habitat benefits the harmonious coexistence of nature and
humans. However, a negative anthropogenic impact on natural habitats exacerbates the ongoing
decline of global biodiversity, further undermining ecosystem services for human well-being, and
making it difficult to reach the UN sustainability development goals (SDGs). Understanding people’s
willingness to engage in habitat conservation is essential to provide realistic recommendation and
coordination for building environmentally sustainable rural communities. We conducted social
field interviews in rural communities and evaluated how external factors, individuals’ perceptions,
and attitudes impacted villagers” willingness to conserve nature by using structural equation mod-
eling analysis method. Particularly, we examined the influence of the Chinese government’s two
mountains theory (TMT) propaganda campaign, which encourages environmentally sustainable
behavior and appreciation of ecosystem services. Our surveys examined behavior in the context
of the theory of planned behavior (TPB) in Menglun town in rural Southwest China in 2020. The
results indicated that villagers had a basic understanding of the two mountains perceptions and
tended to be willing to engage in conservation. The path analysis revealed that villagers” willingness
to conserve nature was directly influenced by external factors, mainly containing policy advocacy
and environmental education, and was indirectly influenced by their perceived ability through
identification and assessment of local habitats” ecosystem services. We identified the importance
of TMT slogan advocacy with natural conservation perceptions and local traditional culture as key
drivers for the impact paths. These factors can achieve the SDGs 4, 8, 13, and 14. We also identified
the importance of social perceptions of villagers” willingness to conserve nature as a way to bring
insights into habitat conservation in rural emerging areas of other regions and achieve the SDGs 13,
14. The study suggests that government and stakeholders should fully consider villagers” demands
for acquiring material benefits and recreational pastimes when optimizing ecosystem services of the
natural habitat. Certainly, considering public environmental education and environmental advocacy
can be a complementary strategy for rural development and conservation.

Keywords: habitat conservation; rural development; structural equation modeling; theory of planned

behavior; interviews; ecosystem services; sustainability literacy

1. Introduction

Maintaining global biodiversity relies on the conservation of natural habitats, which
are areas on Earth that provide native, undisturbed, or low-disturbed survival and reproduc-
tion for wild species [1,2]. However, natural habitats face many excessive anthropogenic-
driven threats, and their fragmentation and natural degradation directly or indirectly lead

Sustainability 2022, 14, 5505. https:/ /doi.org/10.3390/su14095505

https:/ /www.mdpi.com/journal/sustainability


https://doi.org/10.3390/su14095505
https://doi.org/10.3390/su14095505
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-8441-0810
https://doi.org/10.3390/su14095505
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su14095505?type=check_update&version=1

Sustainability 2022, 14, 5505

20f17

to a continuous decline in biodiversity [3,4]. Human behavior is considered one of the
greatest threats to the habitat conservation [5].

The focus on biodiversity and habitat conservation in terms of social behavior should
consider local ecological functions that genuinely benefit the local people, such as forest
resources with medicinal, edible, or economic values, and forests used for cultural and
recreational services, because regionalized ecosystem provisioning service differ greatly
in space [6,7]. As the United Nations (UN) 2030 Agenda commitments are implemented,
human behavior is receiving increased attention because it can slow down the harmonious
coexistence of the environment and society [8,9].

Therefore, besides a clear understanding of the drivers of habitat destruction, local
people’s behaviors and motivations should not be ignored [10]. Exploring and under-
standing the social perceptions of local villagers living near forest habitats is the initial
step in understanding their behavior, which is necessary for establishing habitat conser-
vation interventions [11,12]. Here, social perception is defined as a human organization,
understanding, and interpretation of biodiversity or forest habitat conservation information
from the surrounding world, producing mental impressions, which will help shape their
behaviors and actions [13].

The theory of planned behavior (TPB) is widely used to assess the social-psychological
components influencing human behavior and behavioral motivations [11,14]. The theory
states that behavioral intentions precede behaviors and are governed by attitudes, subjective
norms, and perceived abilities [15,16]. Coon et al. [17] and Meijer et al. [18] have also
indicated that the decision-making process is affected by external factors (e.g., geographical
setting, social culture, attitudes, perceptions from others, economic stability, and personal
sense of safety).

In detail, behavioral intentions refer to an individual’s propensity to perform a specific
behavior and play an important role in explaining and predicting behavior. Behavioral
attitudes refer to an individual’s persistent preconceived position toward a particular object.
The more positive an individual’s attitude toward the behavior is, the higher the behavioral
intentions are [16]. Subjective norms refer to an individual’s perception of social pressure
to take certain specific actions. Social psychologists also argue that individuals’ behavior
is limited by their social environment [10,19]. Perceived ability refers to an individual’s
ability to control the opportunities and resources needed for particular behaviors. If their
previous experiences are more enriched or positive, they are more willing to perform
similar behaviors [15]. In addition, the personal economic condition likely has an impact
on performance behavior. Boardman et al. [20] found that farmers’ decision-making on
agricultural conservation management was strongly influenced by economic incentives,
and personal wealth was positively associated with environmental behaviors such as less
fuelwood use and the likelihood of tree planting [21].

The TPB has been widely used to support and deepen understanding of conserva-
tion behavior, (e.g., local people’s conservation behavior and motivation in protected
areas [11,22,23]), deforestation [24], rural villagers’ livelihoods in relation to hunting behav-
ior [12,25], landowners’ intentions to restore native area based on ecosystem services [10],
an affinity for wildlife, and willingness to conserve by contact with nature [26], biodiversity
conservation on farms, or natural grasslands [17,27].

In tropical areas, forest habitats are incomparable sources of ecosystem services, con-
stitute a unique aesthetic landscape, and are also influenced by the local development
history of villagers and leading national corporations [28,29]. However, our understanding
of why people who take for granted the need to prioritize their own gain act in deforesta-
tion, poaching, and acquiring usable resources in natural habitats goes far behind social
perceptions, focusing on ecological knowledge, the pleasure of acquiring material benefits,
and traditional culture and beliefs associated with local villagers [6,12,19,30]. We are prone
to neglecting those influences to the detriment of habitat conservation management [17,31].
For example, local people (refers to villagers, government, and stakeholders) lack or misun-
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derstand knowledge of ecosystem services provided by local natural habitats (representing
benefits of the ecosystem to human beings) [32].

Meanwhile, local communities should participate in and drive habitat conservation
and management. In terms of social advocacy in China, the two mountains theory (Chinese
name refers as 27K L& 4 LR 1) and its slogan “lucid waters and lush mountains
are invaluable assets” have been promoted for 15 years. This slogan aims to increase social
perception of ecosystem services, promote the achievement of sustainable development
goals (SDGs), and has increased individual knowledge and awareness of environmental
conservation under local community policy initiatives [8,33-35]. Our approach involves
combining the assumptions made by the TPB, including personal attitudes, knowledge
of social norms and factors, and perceived ability. Structural equation modeling (SEM)
is a well-established model for exploring intrinsic links in this aspect, and it can play
a predictive and helpful role in providing conservation decisions [15,23,36]. Hence, we
brought in ecosystem services contents and drew on useful, well-established SEM to map
out the inner impact paths.

Our study was placed in a rural town in Xishuangbanna Prefecture, Yunnan Province,
China. This tropical region is one of the biodiversity hotspots [37]. It is also one of the most
biodiversity threatened areas, where there is a trend of expansion of rubber plantations,
overexploitation of native forests, and local hunting culture [38]. The area is dominated
by the Dai and Akha ethnic groups. There exist traditional religious (e.g., devotional
attitude to nature), cultural beliefs (e.g., sacred woods or forests), and achieving material
benefits (e.g., mushroom hunting/foraging and fishing) underpinning their environmental
behaviors [6,39,40]. They have traditionally subsisted on agricultural livelihoods, and
the expansion of rubber plantations in recent decades has driven them out of poverty.
However, rubber has also deprived them of ecosystem services they receive from natural
forests [32,41,42]. Because of the impact of the outside cultures and the change from the
traditional natural economy to the market economy, their lifestyles and traditional cultural
education have changed dramatically [43].

We aimed to uncover how their environmental behaviors are driven. We measured
environmental behaviors as motivation to conserve nature, livelihood practices, perceptions,
and attitudes. This research aims to provide government and stakeholders with information
on villagers” demands for acquiring usable resources and recreational pastimes from local
natural habitats for rural development projects. We emphasized the importance of utilizing
knowledge from the analysis of questionnaire measures involving ecosystem services, and
we noted that semi-structured interviews were key to understanding villagers’ perceptions
and attitudes and focusing on driving paths that characterize the willingness to conserve.

Hence, in this study, we used questionnaire and interview data to reveal specific objec-
tives: (1) evaluate local villagers” willingness to conserve and their response propensity; (2)
determine the main influencing factors that contribute to their willingness to conserve na-
ture; and (3) evaluate the local villagers’ perspectives on conservation reflected in attitudes
towards natural resource benefits.

2. Materials and Methods
2.1. Study Area and Sample

Our study area is located in Menglun township, Xishuangbanna Dai Autonomous
Prefecture in Southwest China [44]. The map shown in Figure 1. Xishuangbanna’s indige-
nous people are traditionally engaged in hunting and collection of other non-timber forest
products. Hunting has caused local biodiversity loss, while the destruction of local primary
habitats caused by rubber plantation expansion compounded this threat [12,38]. However,
primary forest patches (e.g., nationalized forests and a small portion of community forests)
have been protected by government-led ecological redline policy (i.e., the ecological base-
line area needed to provide ecosystem services to guarantee and maintain ecological safety,
living environment safety, and biological safety) in China since 2014 [42,45,46]. Catching
fish, including electrofishing, netting, and using explosives and poison, in the local Luosuo
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Figure 1. The surveyed rural villages around Menglun township near natural habitats and protected
areas, in Southeast China. XTBG (Xishuangbanna Tropical Botanical Garden).

Our samples were drawn from fieldwork, including questionnaires and semi-structured
interviews. Interviews and questionnaires were voluntary and anonymous. In total, we col-
lected 7 valid interview text transcripts for qualitative analysis, and 211 valid questionnaires
as sample sizes for further quantitative analysis, with a validity rate of 96%.

All basic demographic information were shown in Table S1. The proportion of those
aged 15-29 years and 30-39 years were 27.0% and 37.4%, respectively, followed by those
aged 40-49 years with 19.9%. Most samples were mainly middle-aged. Of the respondents,
37.9% had a junior high school education, and 31.8% had a primary school education.
A total of 74.8% of respondents were farmers. The proportion of annual family incomes
varies widely by household, with 38.8% of households within the CNY ¥20,000-39,999/ year
income range. Our survey included a total of four ethnic minority groups, with the Dai
being the most numerous at 55.5%, followed by the Akha at 35.5%.

2.2. Field Survey

Our general population was villagers from surrounding villages in Menglun town,
who are indigenous or have lived there for a long time and are familiar with the local
natural environment. The general population ranges from those aged 15 and above. We
determined the sample size based on the village households and the distance of ethnic
people between villages and their nearby original forest habitat and rivers, with the closer
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the distance the larger the sample surveyed (e.g., 19 for the Manhaguo samples and 11 for
the Dakaxinzhai samples), 10-20 samples per village. The sampling size and method also
refer to the previous study’s guidance in the Xishuangbanna [12,42]. We visited the local
village in September and October of 2020. During this time, we wore masks and followed
local epidemic prevention policies and protective measures against COVID-19. To improve
the fieldwork’s representativeness, we used mixed methods including quantitative surveys
and semi-structured interviews. We conducted the survey process in Mandarin Chinese,
and invited a local university student to participate in assisting us.

Firstly, the quantitative survey was conducted using a randomized sampling design,
supplemented by snowball sampling. Before conducting each survey, the investigators
sought permission from the villagers’ committee and then walked along village roads,
interviewing only one person per household and taking about 20 min on average to
complete the questionnaire.

Secondly, recorded semi-structured interviews were conducted with willing inter-
viewees (see Table 54 for key interview prompts). The average length of the interviews
was about 35 min. Recordings were subsequently organized into textual data. Snowball
sampling was used based on the closeness and understanding of the villagers’ relationship
(i.e., the interviewees were asked to recommend trustworthy contacts to interview).

The questionnaire was written in Chinese, and minor adjustments were made to the
text during a preliminary survey in August of 2020, taking into account interviews and
villagers” habits of expression and understanding. For the adjusted questionnaire form, in
doing the questionnaire survey we provided a short explanation in conjunction with poor
reading comprehension of respondents, but did not disclose the content of questions that
may bring the risk of influencing answers. We first obtained the letter of introduction from
our research institute in response to inquiries from village administrators. Before formally
conducting a survey, we identified ourselves and stated interview intention, in order to
obtain the respondent’s consent.

2.3. Questionnaire Design and Data Screening
2.3.1. Theoretical Assumptions

The TMT emerged from knowledge of ecosystem services, defined as how to maxi-
mize the value of ecosystem services and minimize negative impacts on acquiring natural
resources [34]. The TMT slogan’s content related to ecosystem services was incorporated
into the questionnaire layout, and thus combined with the TPB. It is an enriching research
approach to habitat conservation [7,10]. Combined with the TMT content, we constructed a
new structural model based on the theory of planned behavior (TPB), which is a behavioral
decision model proposed by Icek Ajzen, used to predict and understand human behav-
ior [15]. In the theory, an individual’s behavioral propensity is informed by perceived
ability, personal attitudes (including beliefs and attitudes), and subjective norms [17,23,25].

Specifically, in terms of perceived ability, we asked respondents about their intuitive
perceptions of local natural resource endowments, such as “Do you feel that the domestic
water of your living environment has become cleaner?”. Personal attitudes are enduring
preconceived positions that individual makes towards a specific object [22]. The scale
asks respondents about a number of components, requiring translation of the perception
of ecosystem services into common expressions that are relevant to the respondent’s
life. Then respondents were asked to give a rating on a scale of 1-9 to characterize their
attitudes toward local resource endowments of provisioning, regulating, and cultural
services. The score references the analytic hierarchy process (AHP)’s 1-9 scale, because
it supports obtaining the relative weights of the decision process [48]. Higher scores
denoted more positive attitudes. We also measured social pressures from external factors,
mainly from the influence of the surrounding environment, economic income, and TMT
propaganda, such as impact of the beautiful countryside policy (it aimed at accelerating
the green countryside development and building an ecological, civilized, and beautiful
living environment through multiple approaches) [49]. We measured behavioral intention



Sustainability 2022, 14, 5505

60of 17

as respondents’ past conservation behaviors and their willingness to conserve in the future.
Then we designed our model in two stages.

Firstly, behavioral intentions are influenced by either or both an individual’s attitudes
and subjective norms. Secondly, attitudes are influenced by external factors (refers to
subjective norms). The following hypotheses were proposed:

Hypothesis 1 (H1): Villagers’ economic situation positively and significantly affects behavioral
willingness to conserve the natural habitats.

Hypothesis 2 (H2): Villagers” economic situation positively and significantly affects attitudes
toward ecosystem services.

Hypothesis 3 (H3): Villagers’ perceived ability positively and significantly affects attitudes toward
ecosystem services.

Hypothesis 4 (H4): Villagers” willingness to conserve nature is influenced by external factors.
Hypothesis 5 (H5): External factors affect villagers’ attitudes toward ecosystem services.

Hypothesis 6 (H6): Villagers” attitudes toward ecosystem services affect their willingness to
conserve nature.

2.3.2. Measures

Each variable was measured in the construct using multiple question items, and each
question was scored on a 5-point Likert scale, where a scoring scale of 1-9 was used for
the behavioral attitudes variable (see Table 1). Five categories of variables were designed:
personal economics, external factors, awareness of the two mountains theory, attitude
towards ecosystem services, and willingness to conserve nature. We asked respondents to
have a full understanding of question items before making a ticked selection. Measurement
constructs are shown in Table 1.

Table 1. Measurement constructs.

Latent Variables

Description Item Mean Std. Deviation

Personal Economics

El: Approximate annual household

Measures the extent. to which income in 2019 4.11 2.04
respondents acquire their
economic level of E2: The area of arable land that is the
household living main source of household income 41.37 29.77
in 2019

External factors

Measures the extent to which

environment affects their

EF1: How does the government’s
beautiful countryside policy for
villages affect or change your 3.05 1.42
perception of the local
natural environment?

EF2: What are the thoughts and
opinions of family and friends that
would influence doing something 2.92 1.36
beneficial or good for the local
natural environment?

respondents’ external

personal life

EF3: Will the village environmental
education activities conducted by the
XTBG or public welfare organizations

increase your knowledge of the
natural environment or change your
historical ideas or opinions?

3.09 1.42
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Table 1. Cont.

Latent Variables Description

Item

Mean

Std. Deviation

Measures the extent to which
respondents understand
connotations of the two

mountain theory under its
popularity in recent years

Awareness of the Two
Mountains Theory

Al: In recent years, the level of
greening in your living environment
has become better

4.12

0.83

A2: In recent years, the level of air
quality in your living environment has
become better

3.93

0.99

A3: In recent years, the domestic
water of your living environment has
become cleaner

4.09

0.87

A4: In recent years, the soil fertility of
your living environment is getting
better (e.g., the crops grown in the

field are growing better)

3.42

1.09

Measures the extent to which
respondents confirm their
attitudes toward common

ecosystem services
(supporting, provisioning,
regulating, cultural services)
by AHP’s 1-9 scale scoring

Attitude towards
ecosystem services

AESI: Please rate the impact of
reduced or no use of pesticides on the
yield of vegetables, fruits, rubber and

other agricultural products in recent
years (refers to regulating services)

7.06

2.15

AES2: Please rate how well the local
environment has provided the basic
conditions for various living resources
such as water, timber or agricultural
products grown in recent years (refers
to provisioning services)

8.05

1.68

AES3: In recent years, please rate the
local environment for the
development of recreational activities,
farming, tourism, fruit picking, etc.
(refers to cultural services)

797

1.79

AES4: Please rate the capacity for
passing on the culture of local villages
to future generations in recent years:
ethnic language, costumes, rituals, etc.
(refers to cultural services)

8.01

1.99

AESS: Please rate the ecological
protection of public welfare forests or
primary forests near local villages in
recent years (refers to
supporting services)

8.72

1.52

Measures the extent to which
respondents tell of
conservation behaviors they
have done in the past or their
willingness to participate in
conservation in the future

Willingness to
conserve nature

W1: Do you usually pay attention to
saving water and electricity?

4.40

0.96

W2: Are you usually or have you ever
been restrained in your acquisition of
wild edibles, fishing, and other wild
usable species to avoid becoming
less available?

3.67

1.44

W3: The scenery around the village is
beautiful and has its own ethnic
characteristics that you will
recommend to your friends
for tourism

4.40

0.97

Note: XTBG (Xishuangbanna Tropical Botanical Garden).
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2.4. Data Analysis

For quantitative data, we used the structural equation modeling analysis method
recommended by Lee et al. [36]. Firstly, we performed factor analysis and validity testing
on the measures (see detail in Table S2). Then a structural analysis constructed from the TPB
was performed to measure the potential relationships between different variables [11,15,23].

To ascertain the goodness of fit of each model, we followed Bolen’s [50] suggestion
to examine multiple fit metrics. Key several statistics of goodness-of-fit for each model
and their corresponding fit threshold criteria needed to be determined [36], including
the chi-square test value of the overall model (p < 0.05), chi-square (CMIN, the main
measure of model performance, compares the covariance matrix in the model with the
covariance matrix of the observed data), the rate of chi-square to degrees-of-freedom
(CMIN/DE 1 < CMIN/DF < 3), and goodness-of-fit index (GFI, >0.9), comparative fit index
(CFI, >0.9), adjusted goodness-of-fit index (AGFI, >0.9), and the root-mean-square error
of approximation (RMSEA, <0.08 was adopted), the incremental fit index (IFI, >0.9). We
used standardized coefficients to facilitate the interpretation of the relationship between
variables, where the path coefficient § is to infer the impact path that exists between latent
variables. They described a single response corresponding to a dependent variable when a
given independent variable received a single increased standard deviation [51]. Currently,
equation model analyses were all performed using AMOS v22.0 software. In addition, we
obtained the results of demographic characteristics on the willingness to conserve nature
by the ANOVA method.

For qualitative data, the main results were summarized or interpreted directly after
semi-structured interviews were organized into textual data as an interview text transcript.

3. Results
3.1. Survey Demographic Characteristics Relating to Conserving Willingness

We obtained results on the percentages of willingness to conserve nature on education,
age, and annual family income scales. The results show that the above three scales of
villagers’ characteristics all varied significantly with their willingness to conserve nature
(Figure 2; for a detailed analysis see Table S3). For education, there was a significant
difference between higher grades (senior high school) and lower grades (primary school).
As shown in Figure 2, higher education levels are more likely to be associated with a greater
willingness. On the age scale, there was a significant difference between older villagers
(50-59 years old) and those under aged 40 years. Overall, senior villagers showed lower
willingness to conserve nature. For annual family income, the ANOVA method showed
that the results are not significant and do not differ significantly on the willingness result at
different income levels.

3.2. Structural Models Examining the Key Constructs

We tested the significance of the overall model structure and inferred impact relation-
ships between multiple variables. Modeling results showed that the chi-square p-value was
0.03, and thus the original model assumption was accepted. Overall, the model was highly
significant (x? = 139.59, df = 110, p-value of path’s highest significant up to 0.001) and had
a chi-squared statistic of 1.16, meeting standard requirements. Additional analyses also
showed that the model was well-fit to the data (Table 2).
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Table 2. Structural model results and parameter estimates for the hypothesized model.

Model Fit X2 X2 df GFI IFI CFI AGFI RMSEA  p-Value
Indices
139.59 1.27 0.93 0.96 0.96 0.90 0.04 0.03
Standardized path estimates
Paths Standardized B Standard error p-value
External factors — Attitude 0.07 0.10 0.39
Personal Economics — Attitude 0.11 0.19 0.37
Awareness — Attitude 0.64 0.26 0.00 ***
Attitude — Willingness 0.37 0.04 0.00 **
External factors — Willingness 0.39 0.05 0.00 **
Personal Economics — Willingness 0.09 0.07 0.56

Note: Attitude (attitude towards ecosystem services), awareness (awareness of the two mountains theory),
willingness (willingness to conserve nature); ** p < 0.01, *** p < 0.001.

Path analysis results showed that three of the six hypotheses were supported, namely,
H3, H4, and Hé6. Specifically, the standard path coefficients between villagers” perceived
ability and individual’s attitudes, willingness and individual’s attitude, and willingness
and external factor were 0.64 (p < 0.001), 0.37 (p < 0.01), 0.39 (p < 0.01), respectively. This
indicated that villagers” willingness to conserve nature was influenced by their perceived
ability, while attitudes act as a mediator and play an indirect effect. Willingness to conserve
nature was also positively and directly influenced by external factors, such as policy
advocacy, others’ opinions, or environmental education. However, villagers” economic
factors did not have a direct effect on their attitudes toward ecosystem services or their
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willingness to conserve nature. Individuals’ attitudes were not significantly influenced by
external factors.

3.3. Semi-Structured Interview in Background of Structural Model
3.3.1. Qualitative Perceptions of Acquiring Natural Resources

All interviewees (n = 7) indicated that they have obtained natural resources with
economic value in public forests or rivers, particularly wild mushrooms, wild fish, ancient
tree tea, and mountain spring water. Three interviewees said they had collected wild
mushrooms previously, and one asserted, “I am the one who obtains the most mushrooms
in the village ... I sold them to get tens of thousands of yuan (i.e., above USD $1546) a
year ... ”, and said, “mushrooms at seedling stage will not be picked, once picked next
time there will be no more”. However, two interviewees disagreed, and said, “I don’t have
such awareness [of not picking wild mushrooms at seedling stage] ... I'm delighted to see
[those wild mushrooms] and then pick them all.”

In terms of catching wild fish, fishermen were informed of the government’s prohibi-
tion and latest policy regarding the ban on fishing, and expressed more support but rarely
achieved to meet all the fishing law’s provisions. One interviewee recounted, “nearly every
villager in the village has fishing nets ... I also enjoyed net fishing.” Another said, “we
used to catch fish using fishing net . .. but now, we are not allowed to catch, because [river]
has also made some protection, [fishing policy] is not as lenient as before . .. now [villagers]
mostly shift to go bait-fishing.” However, the government has not explicitly banned all net
fishing, but using electric fishing machines and explosives is prohibited. A villager who
lives near the river stated that he was not satisfied if there is a blanket ban [on fishing],
adding “[we] rely on local natural environment for food and wealth, if government, or law
does not allow us to fish we think it is a problem . .. like we fish every day to get a living . ..
if you are not allowed to net fishing, and there is a big problem.” However, he understands
the scarcity of [wild fish] resources caused by overfishing, stating that “overfishing leads to
a decrease in river fish, [such as catch fish by] net fishing, electrofishing ... in the 80 s we
also used dynamite to blow up the river fish, catch fish using electric fishing machines . ..
now it’s not allowed, [we use] net fishing and bait fishing.”

3.3.2. Interviewees Opinions on Relationship between Conservation and Development

The conservation of ecological forests (refer to natural forests with strictly restricted use
nearby villages) has special significance for local villages” well-being. When the existence
of ecological forests can yield material benefits in return for villagers, there is a trade-off in
interests between forest conservation and economic development.

In terms of conservation, six interviewees generally agreed that the overall conserva-
tion of ecological forest has not worsened. They also realize that ecological forest policy
explicitly prohibits destructions and deforestation. As an interviewee pointed out, “no
trees were cut down near our village [in ecological forest]. Large areas [of trees] have been
preserved and no one has destroyed the forest.” However, one interviewee thought that
its conservation was worse, stating, “the conservation of ecological forest, it was worse.
Because inside ecological forest, villagers planted with ancient tree tea ... [ancient tree tea]
was almost dug up by others ... Now this [ecological forest] destruction is a bit serious . ..
policy and the above [higher authorities] said those [ancient tea trees] are forbidden to be
cut down or dig out [for transplanting].”

Regarding villagers” economic or direct provisioning services development, there is
some favorable status quo. One interviewee stated, “there are more than 100 villagers who
keep bees ... I keep about 80 nests [per year] ... and there exists annual [honey] income of
40,000 Yuan (about USD $6300).” He was supportive when the interviewer asked about
growing the beekeeping business. Some interviewees earned several thousand per year by
selling honey, but were troubled by the lack of market outlets. One interviewee asserted
that, “[I] do not want to grow beekeeping business due to marketing problems particularly.”
In addition, mountain water potentially brings villagers increased income, which is another
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direct provisioning service. Since the villagers” drinking water was sourced from a nearby
ecological forest, they had great respect and beliefs in conservation. As one villager stated,
“[there are] large trees aged hundreds of years, ... we were born after [trees] existed . ..

now [ecological forest] has been planned (in future it will produce mountain spring water),
we can not destroy, if destroy village’s tap water, it will not drip, now it’s like we are
protecting our water sources.”

4. Discussion
4.1. Understanding the Willingness of Villagers and Its Drivers

Based on our model result, it was shown that the villagers” household income level did
not contribute to their willingness to conserve nature (Figure 3 and Table S4). It implied that
a higher income level did not necessarily raise the willingness to conserve nature. However,
it should not be ignored that the rise in economic well-being potentially brings other
factors that cause a positively common impact, thus benefiting the willingness to conserve
nature [11,28]. Because the UN 2030 Agenda also emphasizes the synergies between
achieving various SDGs, containing SDGs 4, 8, 14, and 15, it implies that an individual’s
economic development and environment are closely linked [8,9]. Willingness to conserve
nature differed significantly among education and age (Figure 2). The results illustrated
that younger people (under 39 years old) with higher education have a greater willingness
to engage in conservation. The higher age groups, especially between 50-59-year-olds,
were weaker in indicating their willingness. This group is probably more adamant when it
comes to interest considerations (e.g., the cultivation of rubber plantations). Concerning
education, what may be more relevant to the supplementing of culture in rural communities
is environmental education intervention, science outreach guidance, and students” outdoor
nature experience [26,43,52].

Awareness of the

Two Mountains

theory
Persongl 0.64%* External
Economics ~. 22 factors
077 \ . 09’1

Attitude towards
ecosystem services

0- 39*,,.

\ 0.37**

Willingness to
conserve nature

Figure 3. Structural model for complete willingness to conserve nature. The solid line indicates
results that the hypotheses were verified, while the dashed line shows they were not verified. Note:
**p <0.01, ** p <0.001.
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In addition, path analysis verified that both external factors (the government’s beau-
tiful countryside policy, communication from others, and environmental education from
outside the villages) and the individual’s perceived ability significantly influenced their
willingness to engage in conservation behavior (Figure 3). Individual perceptions finally
influence behavioral willingness with attitudes toward ecosystem services serving as an
intermediary. These findings conform with the TPB framework [10]. Other studies also
confirmed that local villagers are generally able to perceive most of the easily detectable
ecosystem services in their lives [30]. Their perceived ability and knowledge composition
can influence attitudes and willingness to engage in conservation behavior [11,17,27].

Firstly, significant impact on external factors exists from the effect of the two mountains
perception advocacy and environmental education in the local rural community [26,33,52].
In the past few decades, rubber in Xishuangbanna brought high economic returns and
rubber expanded wildly under the policies [38]. The large primary vegetation replace-
ment and land use and cover conversion became the main factor of local species” habitat
threats [3,53-55]. Conversely, biodiversity and habitat conservation policies and their ad-
vocacy are increasing. Over the past fifteen years, the two mountains perception, “lucid
waters and lush mountains are invaluable assets” has been continuously strengthened
alongside the construction of China’s ecological civilization [33]. This was verified in our
study: 80.10% of respondents said they had heard and had an understanding of the basic
meaning of that slogan. The villagers’ living experience tells us that the overexploitation of
native habitats or the extensive rubber monoculture pollutes their domestic water sources
and often cut off domestic water during dry periods [3]. The local botanical garden serves
as a base for biodiversity conservation and science tourism, and also raises awareness of
environmental issues through its attention to connecting with village communities, such as
the Integrative Conservation for Zero Extinction plan, and its outreach to communities or
local schools with environmental education programs [56]. The accumulation of knowledge
from the botanical garden’s mild outreach programs may have facilitated the development
of conservation willingness.

Secondly, the significant effect on the individual’s perceived ability and its attitude
derives from the contribution of traditional cultural beliefs in the local rural community
and change in the individual’s conservation awareness [6,12]. The cultural forest near the
local village is an area of villagers’ traditional beliefs and also a well-preserved species
habitat because of the cultural norms (e.g., elders’ teaching and local religious beliefs) that
promote sustainable management in Xishuangbanna [42,57]. In addition, the villagers
voluntarily planted rubber in the early years, and later it became the main source of
villagers’ livelihood. The historical process of rubber monoculture may have increased
their concern about the decline or extinction of wild edible plants in natural habitats, and
thus a stronger reflection in behavioral willingness to conserve nature. For local villagers,
loss in accessing wild edible plants means a reduced alternative source of their livelihood
or recreation [38,58,59]. It is not negligible that there is also the phenomenon of over-
acquisition and illegal catching of wild animals in natural habitats [25,38]. In addition,
under the expansion of the market economy, the new generation living away from home in
schools or working in cities may forget their valuable traditional culture and indigenous
knowledge related to natural habitat conservation inherited from the village [6]. These
results call for local government and its stakeholders to adopt practical habitat conservation
strategies that take greater account of the need of local villagers whose positive perceptions
are reflected in the benefits of recreation and wild edible resource acquisition. It is also a
process of continuous improvement of provisioning services and cultural services with the
joint participation of local people.

4.2. Resolving the Relationship between Conservation and Economic Development

The natural forest habitat discussed in this study includes nationalized forests and
community forests, referred to as “ecological forests”. These are defined by China’s eco-
logical redline policy, with the exception of community forests, where most of the forest
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rights are owned by village committees. Community forests have extremely low protected
levels, and only explicitly prohibit logging, but other hidden behaviors are currently im-
possible to enforce [6,45,46]. Interviews revealed that ecological forests were not subject
to logging by villagers, and most ecological impacts of local people involved exploitation
of wild edible or ornamental plants and hunting of wild game for extra livelihoods and
recreational pastimes [12,42]. However, forest wildlife resources and river fish stocks have
been confirmed to be declining rapidly [58].

One reason for the decrease in fish stock may be attributed to uncontrolled fishing
behavior in the past few decades, although there were laws prohibiting extreme fishing
behavior. However, a blanket prohibition of fishing by administrative authorities was
not well-received by the villagers, and, moreover, villagers regarded those conservation
behaviors as welfare or public duty, which was considered to be the responsibility of public
authorities [43]. Villagers regarded the collection of wild edible or ornamental plants as a
form of recreation and incorporated fishing or netting and other mild fish-catching into
their leisure time [58,59].

Revitalizing the countryside is the SDGs issue that seeks ecological development paths
to improve the living standards of villagers by utilizing local natural resource endow-
ments [33,60]. Hence, reconciling conservation and economic development is an urgent
matter that needs to be addressed. Three suggestions we proposed are listed below.

First, we suggest strengthening the external influences, focusing on public environ-
mental education and the advocacy of ecological knowledge for local people (refers to
villagers, government, and stakeholders). The SEM result showed that external factors,
such as policy advocacy, environmental education, and the influence of other people’s
perceptions had a significant impact on willingness to conserve nature, with a path coeffi-
cient of 0.39. A significant impact relationship was shown between villagers” awareness
of policy knowledge and their attitudes toward ecosystem services, reaching a coefficient
of 0.64. Hence, the results supported the strengthening of opportunities for villagers” en-
gagement in nature conservation through the role of external influences, especially public
environmental education. It should be a conscious effort to increase ecological knowledge
about ecosystem services among local people and to increase their understanding of the
local natural services [61]. There is also the need to integrate environmental education and
scientific popularization into rural community [26,52].

Second, we suggest enriching and acknowledging villagers’ cultural values of nature
and their pleasure-seeking activities in the ecological forests or rivers, and to cultivate
good traditions of sustainably acquiring resources. Acquiring forest edible resources
or wild fish from rivers, besides being an extra livelihood, is an important component
of the recreational culture in their lives [12,58,59]. It has been suggested that by leading
government coordination and engagement, livelihood, recreation, and leisure activities such
as beekeeping, wild mushroom, and edible vegetable exploitation need to be advocated
and increased, in an effort to strengthen the ecosystem service provisioning and regulating
processes of the habitat [33,47].

Third, we suggest strengthening the management mechanism of ecological forests
and local rivers, and conducting regular monitoring and law advocacy. Villagers’ material
interests in the forest, such as collecting wild mushrooms, wild orchids, ancient tea, and
often fishing in the rivers, cannot be completely prohibited, but rather encouraged, and need
to be supervised and their ecological impacts minimized by continuously and intentionally
advocating knowledge of species’ conservation and laws [52,56]. As possible, ecological
forests could be set up with mechanisms to detect and apprehend illegal resource extraction,
as well as villager monitoring and whistle-blowing [38]. Periodic river fishing closures
are needed for stock recovery and conservation, and tools that allow the capture of large
numbers of fish should be strictly prohibited [62].
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4.3. Strengths and Limitations

Our study identified the basic characteristics of local villagers” willingness to engage
in conservation behavior and inherent impact pathways. It is valuable in terms of the policy
on social perceptions or suggestions for a stronger rural community management [11,52].
In addition, its novelty is the questionnaire discussion of local villagers” willingness to
engage in conservation behavior through the core components of the policy-based two
mountains theory and ecosystem services. The adaptability component is reflected in the
inherent linkage of ecosystem services to biodiversity and their extreme relevance to local
rural villagers’ lives.

However, our study had two limitations. Firstly, our results illustrated the relationship
between external factors and positive results of individual perceptions on willingness.
Thus, careful consideration is necessary for future conservation efforts. What is uncertain,
however, is what was dominant among the external factors including influences from family,
friends, and others from the villages they communicate with. Thus, we were only able to
confirm that ideologies from others can influence individuals” willingness to engage in
conservation behavior [11,23]. We illustrated that the communication of the two mountains
theory slogan and its connotation is effective on local villagers” social perceptions, and
we consider it as one of the influential components of external factors. But due to the
limited study area, outreach and the exploration of those potential influence paths may
require great caution. Secondly, the questionnaire and interview approaches have their
limitations, and we only consider a few categories of major local influences, and model
them in conjunction with the TPB. We may have overlooked other factors in our modeling
and complex theoretical connections in reality [10,22,27].

5. Conclusions

By combining the policy-based two mountains theory, questionnaire contents relat-
ing to ecosystem services, and the theory of planned behavior model, we conducted an
interview and survey-based assessment of the local villagers” willingness to engage in
conservation behavior in rural town, in Xishuangbanna tropical area of China. The results
indicated that villagers had a basic understanding of the two mountains perceptions and
tended to possess their willingness, due to the slogan advocacy with nature conservation
perceptions over the past fifteen years, as well as the impact of village traditional culture.
Based on the analysis, demographic characteristics including education and age differed
significantly in their expression of willingness to engage in conservation behaviors, respec-
tively. The willingness was directly influenced by external factors and indirectly influenced
by individuals’ perceived abilities through attitudes toward ecosystem services.

The behind and influence paths of villagers” willingness should be considered as
a basic reference for government policy and community management establishment on
local social perceptions. Despite the fact that the driving factors impacting paths differ,
we confirmed that external factors such as education and advocacy had an impact on
individuals” knowledge components and further influenced their willingness to conserve
nature. These factors can be taken into account in local community management and SDGs.
We enhanced this understanding by complementing surveys with interviews. Hence,
we emphasized the importance of environmental education and science advocacy being
locally incorporated into rural communities to improve the accumulation of conservation
knowledge. However, natural habitats including ecological forests and rivers also have a
need for priority conservation, especially feedback on biodiversity and ecosystem service
functions. The future natural habitat conservation and management should fully consider
exploring the influential role of villagers” social perceptions, especially the impact of
environmental education and science advocacy on humans, as well as their changes.
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