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With the development of mobile internet, Chinese farmers have started to
access diversified information through social media, on one hand, based on
breadth of information. On the other hand, as most farmers still live in rural
areas, their socio-economic characteristics and lifestyles are in homogeneous
acquaintance social network relationships, i.e. interpersonal interactions in
offline homogeneous networks are still considered as the way for farmers to
access homogeneous information (breadth of information depth). Based on
social capital theory, social networks are structural social capital where trust and
reciprocity are known as a relational social capital. Further, this study divides
structural social capital into connective social capital (social media access to
information) and bonding social capital (offline interpersonal interaction access
to information) based on the differences in their information sources. The
empirical study finds that structural social capital has a positive impact on
farmers’ environmental knowledge acquisition which influences their
environmental behavior. In addition, relational social capital (trust and
reciprocity) plays a mediating role in the influence of structural social capital
on farmers’ environmental behavior.
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1 Introduction

At the 75th UN General Assembly General Debate and
Climate Ambition Summit, President Xi Jinping proposed that
China should strive to peak its carbon dioxide emissions by
2030 and work towards achieving carbon neutrality by 2060
(Shiyong et al., 2022). This major strategic development and
systemic change will inevitably force a green development and
low-carbon transformation of the way of economic development,
promote high-quality development of China’s economy, and
profoundly change the lifestyles of members of society at large
towards a green and low-carbon direction (Wang et al., 2022).
Agriculture is an important source of greenhouse gas emissions
and environmental protection in agriculture (D Wu, 2021). Rural
areas are considered as the top priority for achieving carbon
peaking and carbon neutrality. As the year 2022 is the opening
year of the 14th Five-Year Plan, the issue of environmental
protection in rural areas has become a hot topic in China’s
agricultural development (Zhao | C et al,, 2022).

In today’s rural environmental issues, the level of awareness
of farmers largely determines the development of rural
environmental protection and implementation of national
policies which is also related to the progress of a series of
construction work in rural environmental protection (Davis L
S et al, 2020). Due to the low level of education and
environmental awareness of farmers, the level of awareness
and toxicity of agricultural waste is low, resulting in
agricultural waste not being effectively recycled and the rural
environment not being effectively protected. Thus, this affects
rural agriculture to a certain extent, causing pollution of the rural
environment and increasing the burden on farmers, enterprises,
government, and society (Zheng X Q et al., 2020). Therefore, it is
increasingly important to work to effectively raise farmers’
awareness of environmental protection, which is not only
related to the development of environmental protection, but
also closely related to the implementation of China’s
sustainable development strategy, and is more conducive to
the construction of a harmonious socialist society (Jimenez-
Navarro ] P et al., 2020).

Awareness depends on having a certain level of knowledge
about environmental protection (Minton, 2018). Therefore,
access to knowledge and environmental education is the key
in solving rural and farmer environmental problems (H Qasim
et al,, 2019). With the spread of social media, the way in which
farmers acquire knowledge has changed (Joo. et al, 2018).
Traditional offline face-to-face interaction is still a major way
of acquiring information (Mouakket, 2015). However, the
diversity of information available in social media has enriched
farmers’ knowledge of environmental protection. Research on
the impact of information access methods on farmers’
environmental behavior is still in its early stages (Danna
Greenberg and Hibbert, 2020). Therefore, some interesting
research questions are: Which information access methods are

Frontiers in Environmental Science

02

10.3389/fenvs.2022.1052797

more effective in influencing farmers’ environmental behavior?
What are the underlying mechanisms? Those questions deserve
special attention.

At present, academic research on rural environmental
governance focuses on three areas: Firstly, policy changes, that
can be mainly revolved around time (Zhao et al., 2005). Secondly,
representational issues, including the characteristics, difficulties,
and problems of rural environmental protection (Li Z G and
Wang J, 2021). Thirdly, governance models, which mostly focus
on socially interactive and participatory environmental
protection models (Mallapaty, 2020). While academic research
has focused on the government’s leading role in environmental
governance in terms of policy mechanisms, practical challenges,
and governance models, which has contributed to the
improvement of the rural environment at the macro level
(Kang Y et al, 2020), there is little research on the
participation of non-governmental actors in environmental
governance at the micro level (Shiyong Z et al.,, 2022).

This study uses media as a tool and social capital as a
theoretical framework to explore and investigate the impact of
different types of social capital on farmers’ environmental
behavior and their underlying mechanisms (Wei W et al,
2020). This study contributes to the literature on rural
environmental protection in several ways. Firstly, our study is
one of the pioneering studies examining the role of social capital
on environmental behavior. Secondly, we capture the significant
effects of different types of social capital on environmental
behavior, which provides new insights into the optimization
of environmental strategies from the perspective of social
capital characteristics. Thirdly, we propose the perceived risk
as a mediator in the model to explain farmers’ environmental
awareness and behaviour by revealing their perceptions of
different types of social capital and extending the current
literature.

The people’s desire is a prerequisite for promoting specific
environmental behaviours (Zheng X Q et al., 2020). The farmers
who work in agriculture are the ones who carry out and directly
benefit from rural environmental protection behaviour (Jimenez-
Navarro | P et al., 2020). Therefore, it is important to promote
farmers’ willingness to protect the environment in rural areas
(Mallapaty S, 2020). The availability of appropriate knowledge is
an important factor in the formation of behavioural awareness
among individuals (He | K et al., 2020). So, when we focus on
people’s awareness of environmental protection behaviour, we
consider their knowledge of environmental protection, which in
turn influences their willingness and behaviour to protect the
environment (Zhou Y et al,, 2019). According to communication
theory, in the process of information interaction, factors such as
the object of communication and the way of communication
affect the final communication effect (F Su et al, 2021).
Therefore, this study analyses the influence of the type of
knowledge source on the environmental protection willingness
and behaviour of farmers in the process of focusing on the
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formation of their environmental protection awareness, and
proposes corresponding environmental protection publicity
strategies to assist the rural environmental protection cause.

2 Review of the literature
2.1 Social capital

The social capital dimension includes structural social
capital, cognitive social capital, and relational social capital (N
Wen, 2020). Structural social capital emphasizes the association
between individuals, i.e. the formation of network relationships
(M Oliver et al, 2020). Relational social capital emphasizes
interactions based on associations, i.e. reciprocity and trust (Y
Mou and Lin, 2017). Cognitive social capital emphasizes
organizational norms such as a common language during
interaction (Homero Gil De Zu Iga and Scherman, 2017).

2.1.1 Structural social capital—social networks

Structural social capital refers to the effect that the structure
of a network has on the overall value of social capital (G Calado
etal., 2017); factors such as the size and density of the network in
which an individual is embedded, as well as the individual’s own
position in the network such as degree centrality and eigenvector
centrality, all influence the amount of value that the network
brings to the individual which can be influenced by the value that
the structure of the group has created (A Zubiaga and Ji, 2014).
Group convergent behaviour is more likely to occur when the
network density within the group is high, meaning that
individuals within the group interact more frequently (J
Piyapong and Tsunemi, 2014). An individual’s position in the
network means that the person has direct or indirect access to
resources, and if the person has more access to resources, other
individuals are more likely to interact with the person for
resource utilization motives (Berger, 2014).

In the age of mobile internet, people can interact online
through social media. Some studies point out that online
interaction can be achieved across time and space constraints
(F Su et al, 2021). However, the authenticity and real-time
characteristics of traditional offline interactions make offline
interactions to be considered as one of the main ways for
people to access information (D Agapito et al, 2013).
According to some scholars, social capital can be further
divided into bridging and bonding social capital according to
the mode of interaction (online or offline) (Wei W et al., 2021, G.
E Newman et al., 2017). In online interactions, users can relate to
strangers (heterogeneous nodes) through the internet and gain
access to a wide range of information, i.e., they gain access to
information through bridging social capital (2 Kolbla et al.,
2018). In offline interactions, users are more likely to be
dealing with networks of acquaintances (homogeneous nodes),
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and the information they receive is more credible, i.e., through
bonding social capital (K. P Winterich et al., 2018).

As urbanization accelerates, urban dwellers are beginning to
rely less on offline communication, and even acquaintances can
share information through social media (S. T Fiske, 2018).
Moreover, in underdeveloped areas, offline face-to-face
communication is still one of the most common ways people
interact with each other (H Chen et al., 2018). With the spread of
social media, interpersonal interaction and social media use are
two of the most common forms of farmer interaction in
underdeveloped areas (e.g., rural areas), and can generate
corresponding social capital (P Torres et al, 2017).
Specifically, because of the simplicity of farmers’ lives, offline
interpersonal interactions are frequent and limited to a limited
group of people (acquaintance networks—strong relationship
networks) and have a higher potential to generate bonding social
capital (G. E Newman and G Diesendruck, 2017). Social media
social networks can connect users to the outside world and reach
out to other users that they do not know (stranger
networks—weak relationship networks), but these connections
are mostly superficial and not deep, and are mostly connective
social capital (M Mcgowan et al., 2017). Based on the daily habits
of Chinese farmers, this study measures farmers’ offline
interpersonal communication and online social media use to
represent their connective and bonding social capital (F Hayes,
2017).

2.1.2 Adhesive social capital

Rural China is a communication environment that has been
characterized by homogeneous social capital for thousands of
years, with bonding social capital in the form of interpersonal
discussions in acquaintance societies (T. P Derdenger et al,
2017). As one of the key theoretical underpinnings of the
homogeneous social capital interaction hypothesis, Andrei
have derived the affective-interaction hypothesis as the
Homophily hypothesis, which states that emotional friendship
connections tend to be based on the principle of homogeneity, i.e,
(A. G Andrei et al, 2017). the like-me hypothesis: social
interactions tend to occur between individuals with similar
economic and lifestyle characteristics (Y Wang and Wang,
2016). The Homophily hypothesis is based on the principle of
like-me: social interactions tend to occur between individuals
with similar economic and lifestyle characteristics (L Su et al,
2016). This homogeneity is found in the social network
relationships of the farmers who are the mainstay of our
countryside, who make their living from the land, and who
have similar levels of education (C. L Newman et al,, 2016).
Social networks are more likely to be established among people
with similar socio-demographics, or Status Homophily, because
they share similar ideas, attitudes and values (D. J Li and Liu,
2016). In terms of the conditions under which the social capital
homophily interaction hypothesis applies, this theory fits in
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many ways with the study of environmental communication in
farmers’ social networks in China (S Kazakova et al., 2016).

The homogeneity of our farmers in many ways, including
their living environment, education level and daily activities, as
well as the frequency of their daily interactions and their
confinement to a small area, makes it easy to generate
adhesive social capital (E Fang et al., 2016). Therefore, we use
farmers’ interpersonal communication behavior to measure their
social capital (Song G | et al, 2021). In rural environmental
communication in China, more inputs in a homogeneous social
network will lead to more social resources, which in turn will lead
to more scientific knowledge or scientific action by the inputters,
which is the theoretical goal of this empirical study (Du H B et al.,
2021).

2.1.3 Connective social capital

Social media use is a current emerging form of social capital
for farmers, i.e., connected social capital on behalf of farmers
(Kang Y etal,, 2020). Electronic networking is an emerging form
of social capital that carries resources beyond the mere use of
information, bringing with it a new social capital and
representing the advent of a revolutionary rise in social capital
(Liu and Yang, 2020). The facilitation of information flows, the
influence of social ties on the decisions of organizational agents,
the use of social networks as proof to gain more capital, and the
ability of social ties to enhance identity and recognition (Davis L
S et al, 2020). In communication terms, the degree of
information use and channel bias brings social capital to the
user (Zheng X Q et al, 2020). However, the Internet is open,
diverse, inclusive, cross-regional, cross-industry and cross-class,
and is a heterogeneous interaction of social capital, or connective
social capital (Chen C et al,, 2019).

The social media environment allows farmers to connect
with other users from different backgrounds and hence have easy
access to diverse information (Jimenez-Navarro | P et al., 2020).
Social capital theory suggests that individuals in the position of a
broker will have access to a greater diversity of information,
leading to the development of bridging social capital (Liu X P
et al,, 2018). The use of social media provides farmers with easy
access to groups of people from different life experience
backgrounds, thus creating bridging social capital (Han H
et al,, 2018). For farmers in an environment of homogeneous
social capital, internet use is important for accessing
environmental resources (Davis L. S et al., 2020).

The internet is an emerging social capital that is particularly
important in an environment of social capital homogeneity, and
is a new form of access to resources for farmers that breaks the
limits of geography, ethnicity and occupation (Xiao H et al,
2019). Some studies have compared online and offline access to
information and found that social media use allows users to
access more and newer information about different social
connections in the process of obtaining information, and

social capital that is easily overlooked or inaccessible offline
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(Chen C et al, 2019). There are also studies that focus on
social media platforms, in the form of online questionnaires
that measure the connected social capital or bonding social
capital that respondents have through the content of social
media platforms (Liu X P et al., 2018). However, these studies
differ in their classification of social media and types of social
capital, while there is no clear classification of the population
surveyed (He | K et al,, 2020). Unlike the above studies, this study
has a clear target group and classification.

2.1.4 Relational social capital—trust and
reciprocity

Baker defines the information conveyed during interpersonal
interactions as relational social capital (Dranka and Ferreira,
2018). In contrast to structural social capital, which emphasizes
the establishment of relationships and the position of individuals
in a network, relational structural capital emphasizes the value of
information during the interaction of individuals based on
network relationships (Bekalu M A et al., 2018). This trust in
others and reciprocity has a positive impact on the value creation
of the group as a whole (Dunlop S M et al, 2010). When
individuals feel that the organization and other individuals
within it are trustworthy, in which they share a common
value goal, and that it is a win-win situation, then individuals
are more willing to help and give their resources to the
organization and other individuals (Sarvary, 2011). However,
they do not have the willingness to interact, and they do not add
value to the resources available (Borrayo E A et al., 2016).

Organizational research suggests that trust is a psychological
state of willingness to expose weaknesses, which is a state based
on the trustor’s positive expectation of the trustee’s intentions
and behaviors that are not expected to harm the trustor (Bekalu
M A et al, 2018). Borrayo notes that reciprocity is also a
manifestation of relational social capital, ie., secondary
interactions are more likely to occur when the interaction can
benefit both parties to the interaction, which focuses on the
analysis of group value in terms of short- and long-term
interactions This is primarily an analysis of the magnitude of
group value in terms of short- and long-term interactions
(Borrayo E A et al,, 2016).

Sociological research points out two main sources of value
perception, trust, and reciprocity (Wang W et al., 2019). Trust
refers to the expectation that the trusted person will act from the
trustor’s perspective, aiming to maximize the trustor’s interests
and fulfil the trustee’s responsibilities and obligations (H
Risselada et al., 2018). Reciprocity refers to the expectation
that the recipient will give equal consideration to his or her
own interests (S Pike and Lubell, 2018). In addition, trust and
reciprocity are prevalent in areas such as science and technology
innovation, environmental health, and financial investment (W
Gong and Li, 2017).

Based on the above, this study will test the following
hypotheses:
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Hypothesis_1a: Farmers’ communication through online
social media increases their perception of trust in the

information source.

Hypothesis_1b: Farmers’
information sources can be increased through online social

perception of reciprocity of
media communication.

Hypothesis_1c: Farmers can increase their perception of
trust in information sources through offline interpersonal
interactions.

Hypothesis_1d: Farmers can increase their perceptions of

reciprocity towards information sources

through offline
interpersonal interactions.

2.2 Environmental behavior

(EPB)
environmental Behavior (PEB), for example, this is one of the

Environmental ~ Protection  Behavior or Pro-
key outcomes of social capital interactions, and this is an
extremely important variable in environmental communication
research (C. Y Chen et al, 2017). In the social capital paradigm,
environmental behavior is an important dependent variable linking
social network relationships, perceptions of trust and environmental
knowledge, resulting in a model that is quite predictive of pro-
environmental behavior (Baltas. et al., 2017). There is a clear causal
mechanism in the social capital theory paradigm.

The interaction of networks of social relationships leads to
information interaction and thus knowledge learning, which
further influences user behavior (Y Yang et al, 2016).
Stephens argues that social capital interactions result in
knowledge, emotional support and behavior, ie (Stephens
et al, 2016). they emphasize that individuals have better
behavioral outcomes as a result of access to social network
2016). The of

homogeneity of social capital comes in part from his

resources (Kumar et al, hypothesis
understanding of Chinese society, particularly rural society,
and there is a lack of empirical research to support the
of whether

discussions in a homogeneous environment can lead to

hypothesis internet use and interpersonal
changes in environmental behavior (He | K et al., 2020).

In recent years, there have been new developments in the
quantitative study of social capital and environmental behavior
in China (Zheng X Q et al,, 2020). One study divided the core
elements of farmers’ social capital into three independent
variables: trust, reciprocity norms, and civic engagement
networks, and the dependent variable was farmers’ willingness
to invest in environmental protection (Wang W et al., 2019). This
study examines farmers’ willingness to engage in environmental
behavior mainly from the perspective of financial investment (Y

Jiang et al., 2016). In order to explore the relationship between
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farmers’ social capital and environmental behavior, one study
has empirically classified social capital in general into three
independent variables: network media, external interaction,
and village identity (S Hazari et al, 2016). The study is
somewhat over-generalized and does not optimize the
specific pathway of external interaction as an important
variable of social capital, as internet use and interpersonal
discussions play an extremely important role in farmers’
lives (Wang et al., 2015).

Therefore, this study uses the theoretical paradigm of social
capital as a framework and structural social capital as the
independent variable to consider the role of farmers’ offline
interpersonal interactions (adhesive social capital) and online
social media use (connective social capital) on their relational
social capital (trust and reciprocity), and furthermore on their
environmental behavior. The empirical approach provides a
scientific basis for breaking the bottleneck of farmers’ inherent
capital in a homogenous social capital environment.

Based on the above, this study will formulate and test the
following hypotheses:

Hypothesis_2a: Trust perception as a mediating variable
explains the positive relationship between farmers’ offline
interpersonal discussions and environmental knowledge.

Hypothesis_2b: Trust perception as a mediating variable
explains the positive relationship between farmers’ online
social media communication and environmental knowledge.

Hypothesis_2c: Perception of reciprocity as a mediating
variable explains the positive relationship between farmers’
offline interpersonal discussions and environmental knowledge.

Hypothesis_2d: Perception of reciprocity as a mediating
variable explains the positive relationship between farmers’
online social media communication and environmental

knowledge.

2.3 Environmental knowledge

On the one hand, there is a correlation between environmental
behavior and environmental knowledge (Han H et al,, 2018). Several
psycho-behavioral theoretical models confirm that behavior is
mostly based on cognition, and the environmental behavior in
this study is no exception (Zhou Y et al, 2019). Therefore, it is
assumed that environmental behavior is based on environmental
knowledge (He ] K et al., 2020). On the other hand, social capital and
knowledge are closely linked. In a knowledge society, the structure of
knowledge determines to some extent the social network
relationships, which drive the accumulation of social capital, and
the process of networked social learning leads to new knowledge
production, output and behavioral change (Jimenez-Navarro | P
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online social media

offline interpersonal
interactions
FIGURE 1

Diagram of the model for this study.

et al, 2020). Previous research has shown that the growth of
environmental knowledge has a positive effect on environmental
attitudes and behavior, and that environmental knowledge is a
prerequisite for environmental behavior in certain environments
or conditions (Dong F et al, 2018). In studies exploring urban
residents’ perceptions of environmental pollution in China,
environmental knowledge was introduced as an important
variable in the model and was found to have a significant
mediating effect on perceptions of environmental risk (Dranka
G. G and Ferreira P, 2018). However, differences in the external
conditions and intrinsic subject traits of environmental knowledge
and environmental behavior dictate that the growth of
environmental knowledge does not always lead to environmental
behavior, and a rather complex conditional relationship is required
to maintain consistency between the two (Ooms ] A et al., 2017). For
example, in studies related to rural life and production experiences, it
has been found that whether environmental knowledge is derived
from direct or indirect experience has different effects on
environmental behavior; individual attitudes, behavioral habits,
social norms and cultural traditions all have an impact on
environmental behavior (Bekalu M A et al,, 2018).

Based on the above, this paper proposes and tests the
following hypotheses, using the willingness of our farmers to
protect the environment as the dependent variable:
Hypothesis_3: Farmers’
protection is positively correlated with their willingness to

knowledge of environmental
protect the environment.

Based on this, the research model for this study is shown in

Figure 1.

3 Research methodology
3.1 Sample selection

In this study, samples were obtained by Purposive
Sampling combined with Stratified Sampling (Majchrzak A

Frontiers in Environmental Science

10.3389/fenvs.2022.1052797

environmental protect the
knowledge environment

et al, 2013). Because of the need for social capital
homogeneity theory, the samples were selected from
representative rural areas for the study (Dranka G. G and
Ferreira P, 2018), namely Longsheng County in Guilin,
Guangxi, as an agricultural area in the south of China, Jili
County in Hubei, as a traditional plain agricultural area, and
Qinzhou City in Guangxi Zhuang Autonomous Region, as an
agricultural area near the sea. Representative districts were
then selected in the target cities and counties, and then
representative villages were selected in the districts (Moran
M B et al., 2016). Due to the presence of illiterate or literacy-
challenged households in rural areas, the research team used
primary and secondary school students, or assisted family
members, neighbors or townspeople through primary and
secondary school students to read in order to complete the
questionnaires. Due to the special situation of media use in
rural areas, the questionnaires were mainly distributed in
paper form (Yang K et al., 2015; Laer T V et al,, 2014).

The following criteria were met (Zhang and Hanaoka, 2021):
1) The farming population was based on farming households,
and no duplication of surveys was allowed; 2) Farming
households had their own contracted land (including some
farming households who rented out their farming land to
others); 3) The place of economic activity was mainly rural;
and 4) Farming households’ living accommodation and living
space was mainly rural. A total of 1,541 questionnaires were
distributed and 1,216 valid questionnaires were obtained, with a
valid return rate of 79%.

3.2 Measurement indicators

3.2.1 Dependent variable measurement: Design
of farmers’ environmental behaviour

The rural environmental behavior is the dependent variable
and a total of 5 questions have been used to measure (a= 0.85),
including: “Do you specifically collect plastic bags and other
rubbish from your cultivated land, house site, etc.” “Do you sort
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your rubbish”, “Do you discuss environmental issues with
relatives, neighbors, etc.”, and many others (Kang Y et al,
2020). The Kalombach reliability analysis has met the criteria
(a=0.76). The first part of the questionnaire is about private EB,
while the last two questions are about public EP such as
“participation in environmental activities” and “environmental
information” (Liu S and Yang ] Z, 2020). The questionnaire is
based on a 5-point scale, with 1 being ‘never’ and 5 being ‘very
often’, and the final score is averaged (Zheng X Q et al., 2020).
The design considers the actual environmental aspects of rural
agricultural production and livelihoods, and balances all aspects
(Chen A et al., 2020).

3.2.2 Independent variable measurement:
Online social media use vs. offline interpersonal
interactions

The social media use in rural areas is different from urban
areas which is more akin to media exposure, where media is a life
scenario in many cases (Liu X P et al., 2018). This paper draws on
Lin and Li’s Media Attention Scale, which is scored on a 5-point
scale, with 1 being ‘never” and 5 being ‘very often’ (Laer T V et al,,
2014). The pre-test data shows that rural television use is the
highest, with smartphone use also dominating. In order to
optimize the measurement structure of media use in this
study, traditional media (including magazines, newspapers,
radio, and television, a= 0.78) and social media (including
microblogs, WeChat, Jitterbug, etc., a= 0.81) have been
combined and scored as a mean (Zhang R and Hanaoka T,
2021). Interpersonal discussions consisted of two questions
measuring the frequency of “you discuss with your family”
and “you discuss with your relatives and friends” on
health
representative forms of communication in homogeneous

environmental issues, both of which are very
social capital interactions (Du H B et al,, 2021). A five-point
scale was used (1 for ‘hardly ever’ and 5 for ‘very often’) and the

scores for the variables were summed to form an indicator.

3.2.3 Mediating variable measurement: Farmers’
environmental knowledge design

The design of rural environmental protection knowledge
questions requires a certain degree of science and authority
(Sorescu, 2008). This study draws on a resource for national
rural environmental protection publicity, rural environmental
protection tips, and incorporates local environmental protection
practices to design a questionnaire on rural environmental
protection knowledge, environmental risk perception, and
environmental behavior (R Mugge and W Dahl, 2013). Targeting
rural farmers in China, it provides a detailed information on some of
the basic environmental knowledge and issues currently prevalent in
China’s rural areas, covering the range of knowledge on the
decentralized, random, hidden, not easily monitored and difficult
to quantify nature of pollution facing China’s rural areas, while

taking care to integrate environmental knowledge with China’s

Frontiers in Environmental Science

07

10.3389/fenvs.2022.1052797

agricultural production and life (M Zhao et al., 2014). The scale
consists of 11 knowledge questions, which are dichotomous
variables of single choice (1 = correct, 0 = incorrect), with each
question being worth 1 point and all corrects adding up to a total of
11 points, with missing values being incorrect answers. There is no
Kalombach reliability analysis because the variables are judged to be
correct or incorrect (A. F Hayes, 2017).

3.2.4 Measurement of two parallel mediating
variables: Trust and reciprocity

The trust perceptions have been designed to measure trust
perceptions with four questions on a five-point scale (1 being
totally disagree and 5 being strongly agree). The questions

»

included “This information is reliable”, “Your information is

»

trustworthy”, “I believe this information will be useful to me” etc.
Scores for this part of the variable measure are scored according
to summation into indicators (Minton, 2018).

The perception of reciprocity consists of 7 questions. A five-
point scale of 1 (totally disagree) to 5 (strongly agree) was used.
The questions include “I share correct and useful information
when I come across it” and “T am willing to share my knowledge
with others”. The Karonbach value is achieved (a= 0.82) (K. P.

Winterich et al., 2018).

3.3 Sample characteristics

The sample sizes for Longsheng, Jianli and Qinzhou were
384, 398 and 434, respectively, with a total valid sample of 1,216.
In terms of sample characteristics, 62% were female and 38%
were male, with an average age of 53 years (SD = 12.35), and the
largest proportion, 36.4% of the total, was over 55 years old. The
average number of household members was 4.41 (SD = 1.62),
indicating that rural areas are still dominated by traditional
households with several generations living together, and
homogeneity is still evident. However, the use of social media
scored 3.24 (SD = 1.26), second only to television at 3.51 (SD =
0.92), which is a traditional media. This suggests that social
media has a very important role to play in the dissemination of
information in rural areas (D Wu, 2021).

In terms of demographic variables (see Table 1), there is also
a convergence in terms of educational attainment and economic
attributes. The majority of rural inhabitants have primary and
lower secondary education (73.2%), while those with no
schooling (17.2%) and upper secondary education (7.9%)
account for 26.8% of the total. In economic terms, those who
consider themselves to be “average families” (61.4%) and
“families in difficulty” (18%) make up the majority of the
population, accounting for 79.4% of the total; poor families
(10.4%) and “The lowest number of people, 0.9%, considered
themselves to be from rich families. It can be seen that cultural
education and economic attributes are important homogeneous
features in the sample (Song G | et al,, 2021).
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TABLE 1 Basic background information on the sample population.

Variables Probability (percentage)
Gender

Man 469 (38.6%)

Woman 747 (61.4%)

Age

Less than 18 years 2 (0.1%)

18-25 15 (1.2%)

26-35 96 (7.9%)

36-45 310 (25.5%)

46-55 350 (28.9%)

Over 55 years old 443 (34.4)

10.3389/fenvs.2022.1052797

Variables Probability (percentage)

Education level

210 (17.2%)
381 (31.3%)
510 (41.9%)
96 (7.9%)
19 (1.6%)

No schooling

Primary education level

Lower secondary education
High school education
University level and above
Household economic attributes
Poor families 127 (10.4%)
219 (18%)
747 (61.4%)
111 (9.1%)
12 (0.9%)

Families in difficulty
General household
well-off families

Affluent Families

TABLE 2 Correlation coefficients between the sample’s social media use, interpersonal discussions and each variable.

Offline Online social
interpersonal media usage
discussions
Offline interpersonal 1
discussions
Online social media usage 0.255* 1
Confidence 0.161* 0.131**
Reciprocity 0.195%* 0.042
Environmental knowledge 0.012 0.069*
Environmental behaviour 0.348* 0.178**

Note: *p < 0.05; **p < 0.01; **p < 0.001.

4 Data analysis
4.1 Correlation analysis

The results of the correlation analysis of the independent and
mediating variables using SPSS are shown in Table 2, where there
was a significant correlation between farmers’ offline
interpersonal discussions and their online social media use
(r = 0.255, p < 0.05) (Mallapaty S, 2020). Social media use
was significantly and positively correlated with perceptions of
trust (r = 0.131, p < 0.01), thus supporting Hypothesis 1a; with
environmental knowledge (r = 0.069, p < 0.01) and with

environmental behavior (r = 0.178, p < 0.01). On the other

hand, there was no significant correlation between social media
use and perceptions of reciprocity (r = 0.042, p > 0.05), thus
negating Hypothesis 1b. Offline interpersonal interactions were
significantly positively correlated with perceptions of trust (r =
0.161, p < 0.05), thus supporting Hypothesis 1c; a significant
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Confidence Reciprocity Environmental Environmental
knowledge behaviour

1

0.144% 1

0.255% 0.190% 1

~0.077%* 0.089* 0.084*% 1

positive correlation with perceptions of reciprocity (r=0.195, p <
0.01) further supports Hypothesis 1d. Among all the significant
correlation coefficients, interpersonal discussion had the greatest
correlation with environmental behavior (r = 0.348, p < 0.01),
which is worth further exploration when examined in terms of
homogeneous interaction outcomes (Jimenez-Navarro | P et al,
2020).

4.2 Demographic variables are
significantly associated with
environmental knowledge and behavior

The age of the rural population has a negative relationship
with environmental knowledge and behavior. Currently, a
significant proportion of the rural population is old, with the
average age of the sample being 53 years (SD = 12.35), and the
phenomenon of rural ageing is quite serious. Age is an important

frontiersin.org


https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.1052797

Zhu et al.

10.3389/fenvs.2022.1052797

TABLE 3 Table of correlation coefficients between sample age and environmental communication variables.

Age Confidence
Age 1
Confidence -0.032 1
Reciprocity -0.105* 0.144**
Environmental -0.126* 0.255**
knowledge
Environmental behavior -0.198** —-0.077**

Note: *p < 0.05; **p < 0.01; **p < 0.001.

TABLE 4 Effect of educational attainment and household income on each dependent variable.

Confidence Reciprocity
F sig. F
Education level 1.64 0.163 7.12%%%
Household income 3.15* 0.010 5.12%%*

Note: *p < 0.05; **p < 0.01; **p < 0.001.

indicator system to examine the homogeneity and homogeneous
interaction of farmers’ social capital (Cai A et al., 2021). Table 3
shows that the older a farmer is, the lower his or her
the
significantly negatively correlated (r = -0.126, p < 0.05); on

environmental knowledge score is, and two are
the other hand, the age of a farmer is significantly negatively
correlated with his or her environmental behaviour (r = —0.198,
p < 0.01). These statistical findings are generally in line with our
common knowledge that rural environmental issues are closely
related to the ageing of the rural population, as older people do
not have responsive environmental knowledge, resulting in less
environmental awareness (Zheng et al., 2019).

Further analysis from Table 3 revealed that age size was
largely negatively correlated with trust and reciprocity, with a
significant negative correlation with reciprocity (r = -0.105, p <
0.05). These statistics suggest that older rural residents, to some
extent, solidify the attribute of homogeneity of their social capital
and do not easily trust others. Therefore, there is a need to
consider how to overcome the negative effects of ageing in the
rural environmental process (Jun et al., 2022).

As shown in Table 4, educational attainment and household
income were also significant demographic variables. Statistically,
education has no effect on perceptions of trust F (1, 1,216) = 1.64,
p > 0.05; education has an effect on perceptions of reciprocity F
(1, 1,216) = 7.12, <0.001; education has an effect on farmers’

knowledge of environmental protection F (1, 1,216)

3.51, <0.01; education has an effect on farmers’ environmental

behavior F (1, 1,216) = 22.12, <0.001, This suggests that more

education is beneficial for acquiring knowledge about
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Reciprocity Environmental Environmental
knowledge behavior
1
0.190 1
0.089 0.084** 1
Environmental Environmental
knowledge behaviour
sig. F sig. F sig.
001 351 0.009 22,1244 0.001
001 456 001 427 0.002

environmental protection. In the same way, a high level of
education is not only motivated by self-interest in
environmental protection, but also by reciprocity (Zheng
Shiyong and Jiang Suping, 2019).

As shown in Table 4, household income had an effect on
perceptions of trust, F (1, 1,007) = 3.15, p < 0.05, and reciprocity,
F (1, 1,216) = 5.12, p < 0.001; household income had an effect on
farmers’ environmental knowledge, F (1, 1,216) = 4.56, p < 0.001;
and court income had an effect on farmers’ environmental
behavior, F (1, 1,216) = 4.27, p < 0.01; This confirms the
Chinese proverb: “When one has enough food and clothing,
one knows what is honorable and disgraceful”, and only when
people have solved the problem of food and clothing will they pay

more attention to environmental issues (Wang et al., 2022).

4.3 Cause and effect analysis

To further explore the relationships between the variables,
this study uses structural equation modelling to clarify the effects
of online social media use and offline interpersonal discussions
on a range of environmentally relevant variables (Xiao et al,
2019). In the model, online social media use and offline
interpersonal discussions were set as independent variables,
trust and reciprocity were set as two parallel mediating
variables, environmental knowledge was used as a subsequent
mediator to link the two parallel mediating variables to the
variable environmental behavior, while

dependent age,

educational background, religion, and household income were
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online social media

offline interpersonal
interactions

FIGURE 2
Data analysis results

included as control variables in the model. After adjustment and
modification, the new model showed a good fit with the data (see
Figure 2) (Wang et al., 2022).

The results of the structural equation model showed that
farmers’ offline interpersonal discussions had a significant effect
on reciprocity (p = 0.17, p < 0.001), which in turn significantly
influenced farmers’ environmental knowledge (B = 0.16, p <
0.001), thus supporting Hypothesis 2a. In addition, farmers’
perceptions of trust positively influenced their environmental
knowledge (B = 0.23, p < 0.001), while perceptions of trust were
significantly influenced by social media use (f = 0.12, p < 0.05),
thus supporting Hypothesis 2b. Both trust and reciprocity had a
significant effect on environmental knowledge, but trust had a
greater effect on environmental knowledge than trust; farmers’
social media use did not have a significant effect on reciprocity
(B = 0.02, p > 0.05), and thus did not support Hypothesis 2d.
Interpersonal discussions had a significant effect on trust (B =
0.15, p < 0.01) and reciprocity (p = 0.01). This suggests that the
main source of trust and reciprocity for farmers is offline
interpersonal discussions, and that social media use is more
for self-interest motives, to gain knowledge, rather than to
provide benefits to other users. At the same time, it reflects
the fact that offline interaction is still the main way of accessing
information in rural areas, showing the practical utility of
homogeneous interaction in rural areas (Shiyong Z et al., 2021).

Finally, we also found a positive correlation between
environmental knowledge and environmental behavior (f =
0.19, p < 0.001), thus supporting Hypothesis 3. This suggests
that environmental knowledge and awareness is necessary to
improve farmers’ environmental behavior (Shiyong Z et al,
2022).

5 Discussion and conclusion

This study, conducted in a representative sample of three
rural areas in China, has found that offline interpersonal
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environmental protect the
knowledge environment

discussions and online social media use, as the main forms of
social network interaction among farmers, had a positive effect
on promoting trust and reciprocity in information acquisition,
environmental knowledge and environmental behavior in an
environment where farmers are relatively homogeneous in
terms of social capital, while at the same time displaying
different characteristics. The main findings are as follows:

(1) This study has found that farmers’ adhesive social capital
(offline interpersonal discussions) continues to play a greater
role than connective social capital (online social media use).
The positive effect of interpersonal discussions as bonding
social capital in environmental communication among
farmers in China is greater than that of social media use
as connecting social capital. This is reflected in the
relationship between the effect of social media use on the
two parallel mediating variables in the structural equation,
namely the insignificant effect on reciprocity (p = 0.02, p >
0.05) and the weak effect on trust (f = 0.12, p < 0.05); On the
other hand, interpersonal discussion has a significant effect
on trust (B = 0.15, p < 0.001) and reciprocity (p = 0.17, p <
0.001). In line with Lazarsfeld and Morton’s hypothesis of
homogeneous interactions in “affective-interaction”, this
study has verified that the effect of homogeneous
interactions of affective friendship, bonding social capital
(offline interpersonal interactions), was significantly
stronger than the effect of connecting social capital (social
media use) in environmental communication among
farmers (Zhang et al, 2022). This suggests that in the
field of environmental health topics, the effect of social
media use in China’s vernacular acquaintance social
groups is still difficult to break through the homogeneous
interaction effect of social network relationships

characterized by ‘emotion—interaction—resources’. In

other words, in terms of social learning in environmental

communication, the role of interpersonal discussion as a

form of bonding social capital of rural residents is still deeply
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rooted, and the influence of social media use as a form of

connective capital is difficult to surpass for the time being.
(2) The impact of social media also plays a role in the
communication of environmental protection in rural
China in an environment of social capital homogeneity.
However, the perceptions of trust play a major motivating
role in this process, while perceptions of reciprocity do not.
Due to the fact that farmers are generally less educated and
have less knowledge about environmental protection, they
use the internet more for self-serving motives to learn and
obtain information. Since they have less valuable
information, they use social media less for altruistic
motives reciprocity (S Zheng et al., 2022). Most of the
people that we meet during the online use of social media
are strangers, and there are more differences between users,
ie. the online network is a heterogeneous network. In
contrast, the scope of offline interpersonal interactions is
usually limited to a certain geographical area. Farmers’
offline interpersonal network relationships are a
homogeneous network due to the similarity of their
geographical characteristics, and therefore, it is easier to
share environmental knowledge in a homogeneous

network out of self-interest and altruistic motives.
(3) Environmental knowledge in rural areas is mostly derived
from labor experiences and interpersonal discussions rather
than heterogeneous interactions of social capital. From
farmers in India to those in other developing countries,
farmers’ environmental knowledge comes from keen
observation of their daily work and from communication
and discussion between collaborators, which cumulatively
leads to ‘everyday knowledge’. The statistics (see Table 1)
show that, although they all belong to the same large group of
farmers, there is little difference in their cultural (mainly
primary and lower secondary school levels) and economic
levels (Zheng et al., 2022). In a homogeneous social network of
socio-economic characteristics and lifestyles, characterized by
similar types and amounts of resources, interactions tend to
take place within this social network of similar or adjacent
socially situated relationships; and access to resources is
positively related to the number of interactions they have,
with emotional friendship relationships playing an important
connecting role. These specific claims are supported by the

empirical results of this study.

6 Management implications
(1) Environmental knowledge dissemination and environmental
activities should be primarily relied upon offline. This study
found that the current sources of knowledge for farmers are
still largely based on offline networks of acquaintances. The
role of online social media has not been fully utilised
(S Zheng et al,, 2022). This finding is consistent with the
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loss of youth labour in the census data. It suggests that many of
the young farmers with social media skills and higher
education have moved to the cities. Older farmers, on the
other hand, have certain thresholds and barriers to the use of
social media. Therefore, offline campaigns should still be used
as the main tool when conducting environmental campaigns
in rural areas. At the same time, the use of social media should
be actively promoted and popularised. Broaden the channels
through which farmers can access knowledge and diversify
their sources of knowledge.
(2) Social communication strategies should be chosen for
environmental protection publicity based on trust
mechanisms. Knowledge learning among farmers is more
out of trust, so some social strategies in the marketing field,
such as viral marketing strategies, can be used for
environmental knowledge promotion. Choosing highly
respected individuals as seed wusers makes other
individuals have a higher response to the environmental
the

environmental activities initiated by them due to their

knowledge promoted by the seed wusers and
higher appeal and trust. This enhances the acceptance of
environmental knowledge.
(3) A knowledge diffusion strategy of homogeneous networks
should be used. Our study found that farmers’ information
sources mainly rely on information sharing from other users
in homogeneous networks, which means that the identity of
propagators in environmental knowledge diffusion should
be positioned as peer nodes in homogeneous networks, not
necessarily opinion leaders from heterogeneous networks.
That is, the identity reduces the social distance between the
information sharer and the receiver, which in turn enhances

the persuasive effect.

7 Research limitations and future
research directions

This study empirically validates some of the hypotheses in
theories about the homogeneity of social capital. Social media use,
as virtual social network relationships in electronic space, has
become a new type of connected social capital for contemporary
people to break out of the homogeneous environment of social
capital such as geography, group, clan, and even social class, and
still brings limited resources in the current communication of
environmental protection in rural China. The revolutionary rise in
social capital has been brought about by the internet and its
heterogeneous reciprocal effects are not clearly highlighted in
all elements of current rural environmental communication in
China due to population loss and ageing issues in rural areas. In
contrast, interpersonal discussions, a local, contextual-emotional
form of communication that serves as bonding social capital, play
an important role in communication among farmers with similar
lifestyles, social-psychological proximity, and economic status.
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However, the following limitations exist in this study:

(1) Limitations of the sample selection area of the research
questionnaire. In this study, samples have been selected
from representative rural areas for the study, namely
Longsheng County in Guangxi Guilin as the southern
agricultural area of China, Jili County in Hubei as the
traditional plain agricultural area, and Qinzhou City in
Guangxi Zhuang Autonomous Region as the sea-facing
agricultural area. Representative districts have then been
selected from the target cities and counties, and then
representative villages have been selected from the
districts. Overall, only three counties were selected, and of
the 1,636 counties within China, we have selected only three
with specific geographical characteristics. Therefore, in
future studies, the area of research can be expanded.

(2) Differences between counties of the same type have been ignored.
In this study, we have selected three geographical types of
counties. However, even for counties of the same type, there
is uneven development. With urbanisation, some of the counties
that are traditionally agricultural and slow to develop have
serious population loss and obvious ageing characteristics,
which introduces some bias into the data sampling for this
study. Therefore, in future research, it may be possible to conduct
separate studies on environmental behaviour for areas with
different levels of economic development.
(3) Social capital is used as a mediator in this study. The main
consideration is the perception of differences in trust and
reciprocity brought about by the source of information
access. However, in practice the same phenomenon can be
explained by different theories, for example offline networks of
acquaintances are more of a fixed social norm; whereas online
networks of strangers have access to more differentiated
information, creating an informational influence. From this
perspective, the use of social influence theory (informational vs.
normative influence) also seems to explain the difference in
persuasive effects brought about online and offline. Therefore,
in future research, we can try to adopt more theories to explain
the phenomenon in environmental behaviour and explore the
underlying mechanisms.

Data availability statement

The original contributions presented in the study are
the further
inquiries can be directed to the corresponding author.

included in article/Supplementary ~Material,

Ethics statement

Ethical review and approval was not required for the study on
human participants in accordance with the local legislation and

Frontiers in Environmental Science

12

10.3389/fenvs.2022.1052797

institutional requirements. Written informed consent from the
participants was not required to participate in this study in
accordance with the national legislation and the institutional

requirements.

Author contributions

Conceptualization, JZ; Writing—review and editing, SZ;
Writing—original draft; SZ. Data curation, MK; Formal
analysis, X-GY; Methodology, X-GY. Revising and funding
provide—RC.

Funding

This research was supported by the following funds: China
Postdoctoral Science Foundation: A study on the mechanism of
physician engagement behaviour in online medical communities
from the perspective of network effects (No. 2022M710038).
Guangxi Science and Technology Base and Talent Special
Project: Research on the incentive mechanism of user
information sharing in live e-commerce—based on social
capital (No., 2020AC19034). 2022 Guangxi

Philosophy and Social Science Planning Research Project: Path

perspective

and Policy Optimization of High-Quality Integration of Rural
Agriculture, Culture and Tourism for Rural Revitalization (No.,
22FGL024). 2021 Guangxi 14th Five-Year Education Science
Planning Key Special Project: Research on the influence of
learning communities on users’ online learning behavior in
the information technology environment (No., 2021A033).
2021 Guangxi 14th Five-Year Education Science Planning Key
Special Project: Research on the influence of short video sharing
on Chinese cultural identity of international students in
China—taking Jieyin as an example (No., 2021ZJY1607).and
Research on the impact of the “One Belt, One Road” initiative
on the moral education of international students from countries
along its route (No. 2021Z]JY1612) 2022 Guangxi 14th Five-Year
Education Science Planning Key Special Project: Research on the
Design of Informatization Classroom Teaching Evaluation Index
System in General Higher Undergraduate Institutions (No.,
20227JY354); and Research on the Model Mechanism of
High-Quality Development of Study Tours for Rural
Revitalization (No., 2022ZJY1699). 2022 Innovation Project of
Graduate
Innovation and Practical Ability of Postgraduates in Local
(No., JGY2022122).
undergraduate teaching reform project in 2022: research on

Guangxi Education: Research on Cultivating

Universities in  Guangxi. Guangxi
the construction of thinking and government in marketing
courses under the online and offline mixed teaching mode.
(No., 2022JGB180). Teaching reform project of Guilin
University of Electronic Science and Technology: research on

the construction of the ideology and politics of the course of

frontiersin.org


https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.1052797

Zhu et al.

Brand Management. (No., JGB202114).and Research and
practice on the cultivation of innovation and entrepreneurship
of university students based on the trinity of “curriculum + base +
platform” (No. JGB202114). Doctoral research initiation project
of Guilin University of Electronic Science and Technology:
“Research on the incentive mechanism of knowledge sharing
in online medical communities” (No., US20001Y). The National
Social Foundation of China (Grant No. 20BGL247).

Acknowledgments

The authors would like to thank Rongjia Chen for her
contributions in the revision and funding of this article.

References

Agapito, D., Do Valle, P. Oom, and Costa Mendes, J. Da (2013). The cognitive
-affective -conative model of destination image: A confirmatory analysis. J. Travel ¢
Tour. Mark. 30 (5), 471-481. doi:10.1080/10548408.2013.803393

Andrei, A. G., Zait, A.,, M Viatimanescu, E., and Pinzaru, F. (2017). Word-of-
mouth generation and brand communication strategy. Industrial Manag. Data Syst.
117 (3), 478-495. doi:10.1108/imds-11-2015-0487

Baltas, G., Kokkinaki, F., and Loukopoulou, A. (2017). Does variety seeking vary
between hedonic and utilitarian products? The role of attribute type. J. Consum.
Behav. 16 (6), 1-12. doi:10.1002/cb.1649

Bekalu, M. A, Bigman, C. A., McCloud, R. F,, Lin, L. K,, and Viswanath, K.
(2018). The relative persuasiveness of narrative versus non - narrative health
messages in public health emergency communication: Evi- dence from a field
experiment. Prev. Med. 111, 284-290. doi:10.1016/j.ypmed.2017.11.014

Berger, J. (2014). Word of mouth and interpersonal communication: A review
and directions for future research. J. Consum. Psychol. 24 (4), 586-607. doi:10.1016/
j.jcps.2014.05.002

Borrayo, E. A, Rosales, M., and Gonzalez, P. (2016). Entertainment-education
narrative versus nonnarrative interventions to educate and motivate latinas to
engage in mammography screening. Health Educ. Behav. 44 (3), 394-402. doi:10.
1177/1090198116665624

Cai, A., Zheng, S., Cai, L., Yang, H., and Comite, U. (2021). How does green
technology innovation affect carbon emissions? A spatial econometric analysis of
China’s provincial panel data. Front. Environ. Sci. 12 (9), 1-12. doi:10.3389/fenvs.
2021.813811

Calado, G., Raquel, D., Mattos, L. V., Quelhas, O. L. G., and Leal Filho, W. (2017).
Towards sustainable development through the perspective of eco efficiency -A
systematic literature review. J. Clean. Prod. 57 (165), 890-904. doi:10.1016/j.jclepro.
2017.07.166

Chen, A,, Stephens, A. J., Koon, R., Ashtine, M., and Mohammed-Koon Koon, K.
(2020). Pathways to climate change mitigation and stable energy by 100% renewable
for a small island: Jamaica as an example. Renew. Sustain. Energy Rev. 121, 109-122.
doi:10.1016/j.rser.2019.109671

Chen, C., Zhao, T., Yuan, R, and Kong, Y. (2019). A spatial-temporal
decomposition analysis of China’s carbon intensity from the economic
perspective. J. Clean. Prod. 215, 557-569. doi:10.1016/j.jclepro.2019.01.073

Chen, C. Y., Lee, L., and Yap. Control, A. J. (2017). Deprivation motivates
acquisition of utilitarian products. . Consumer Res. 43 (6), 1031-1047. doi:10.1093/
jer/ucw068

Chen, H., Bolton, L. E,, Ng, S., Lee, D., and Wang, D. (2018). Culture, relationship
norms, and dual entitlement. J. Consumer Res. 45 (1), 1-20. doi:10.1093/jcr/ucx118

Davis, L. S., Ledn, B., Bourk, M. J., and Finkler, W. (2020). Transformation of the
media landscape: Infotainment versus expository narrations for communicating
science in online videos. Public Underst. Sci. 3, 688-701. doi:10.1177/
0963662520945136

Dong, F.,, Long, R, Yu, B, Wang, Y., Li, ], Wang, Y., et al. (2018). How can China
allocate CO2 reduction targets at the provincial level considering both equity and
efficiency? Evidence from its copenhagen accord pledge. Resour. Conserv. Recycl.
130, 31-43. doi:10.1016/j.resconrec.2017.11.011

Frontiers in Environmental Science

10.3389/fenvs.2022.1052797

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Dranka, G. G., and Ferreira, P. (2018). Planning for a renewable future in the
Brazilian power system. Energy 164, 496-511. doi:10.1016/j.energy.2018.08.164

Du, H. B., Wei, W., and Zhang, X. Y. (2021). Spatio-temporal evolution and
influencing factors of energy-related carbon emissions in the yellow river basin:
Based on the DMSP/OLS and NPP/VIIRS nighttime light data. Geogr. Res. 40,
2051-2065.

Dunlop, S. M., Wakefield, M., and Kashima, Y. (2010). Pathways to persuasion:
Cognitive and experiential responses to health - promoting mass media messages.
Commun. Res. 37 (1), 133-164. doi:10.1177/0093650209351912

F Hayes, A. (2017)., 25. New York, 55-63.Introduction to mediation, moderation,
and conditional process analysis: A regression-based approach. Guilford Press, 4.
doi:10.1111/jedm.12050

Fang, E., Lee, S., and Palmatier, J. R. (2016). If it takes a village to foster
innovation, success depends on the neighbors: The effects of global and ego
networks on new product launches. J. Mark. Res. 53 (3), 319-337. doi:10.1509/
jmr.13.0226

Gong, W, and Li, X. (2017). Engaging fans on microblog: The synthetic influence
of parasocial interaction and source characteristics on celebrity endorsement.
Psychol. Mark. 34 (34), 720-732. doi:10.1002/mar.21018

Greenberg, Danna, and Hibbert, Paul (2020). From the editors—covid-19:
Learning to hope and hoping to learn. Acad. Manag. Learn. Educ. 5 (3),
123-130. doi:10.5465/amle.2020.0247

Han, H., Xu, H., and Chen, H. (2018). Social commerce: A systematic review and
data synthesis. Electron. Commer. Res. Appl. 30 (3), 38-50. doi:10.1016/j.elerap.
2018.05.005

Hazari, S., ] Bergiel, B., and N Sethna, B. (2016). Hedonic and utilitarian use of
user-generated content on online shopping websites. J. Mark. Commun. 22 (5),
572-591. doi:10.1080/13527266.2016.1143383

He, J. K, Li, Z,, Zhang, X. L., Wang, H., Dong, W., Chang, S., et al. (2020).
Comprehensive report on China’s long-term low-carbon development strategies
and pathways. Chin. J. Popul. Resour. Environ. 18 (4), 263-295. doi:10.1016/j.cjpre.
2021.04.004

Homero Gil de Za Iga, M. Barnidge, and Scherman, A. (2017). Social media
social capital, offline social capital, and citizenship: Exploring asymmetrical
social capital effects. Polit. Commun. 34 (1), 44-68. doi:10.1080/10584609.
2016.1227000

Jiang, Y., ] Gorn, G., Galli, M., and Chattopadhyay, A. (2016). Does your
company have the right logo? How and why circular- and angular-logo shapes
influence brand attribute judgments. J. Consum. Res. 42 (5), 709-726. doi:10.
1093/jcr/ucv049

Jimenez-Navarro, J. P., Kavvadias, K., Filippidou, F., Pavicevic, M., and Quoilin, S.
(2020). Coupling the heating and power sectors: The role of centralised combined
heat and power plants and district heat in a European decarbonised power system.
Appl. Energy 270, 115134-134. doi:10.1016/j.apenergy.2020.115134

Joo, Y. ., So, H. J., and Kim, N. H. (2018). Examination of relationships among
students’ self-determination, technology acceptance, satis-faction, and continuance
intention to use K-MOOCs. Comput. Educ. 122 (1), 260-272. doi:10.1016/].
compedu.2018.01.003

frontiersin.org


https://doi.org/10.1080/10548408.2013.803393
https://doi.org/10.1108/imds-11-2015-0487
https://doi.org/10.1002/cb.1649
https://doi.org/10.1016/j.ypmed.2017.11.014
https://doi.org/10.1016/j.jcps.2014.05.002
https://doi.org/10.1016/j.jcps.2014.05.002
https://doi.org/10.1177/1090198116665624
https://doi.org/10.1177/1090198116665624
https://doi.org/10.3389/fenvs.2021.813811
https://doi.org/10.3389/fenvs.2021.813811
https://doi.org/10.1016/j.jclepro.2017.07.166
https://doi.org/10.1016/j.jclepro.2017.07.166
https://doi.org/10.1016/j.rser.2019.109671
https://doi.org/10.1016/j.jclepro.2019.01.073
https://doi.org/10.1093/jcr/ucw068
https://doi.org/10.1093/jcr/ucw068
https://doi.org/10.1093/jcr/ucx118
https://doi.org/10.1177/0963662520945136
https://doi.org/10.1177/0963662520945136
https://doi.org/10.1016/j.resconrec.2017.11.011
https://doi.org/10.1016/j.energy.2018.08.164
https://doi.org/10.1177/0093650209351912
https://doi.org/10.1111/jedm.12050
https://doi.org/10.1509/jmr.13.0226
https://doi.org/10.1509/jmr.13.0226
https://doi.org/10.1002/mar.21018
https://doi.org/10.5465/amle.2020.0247
https://doi.org/10.1016/j.elerap.2018.05.005
https://doi.org/10.1016/j.elerap.2018.05.005
https://doi.org/10.1080/13527266.2016.1143383
https://doi.org/10.1016/j.cjpre.2021.04.004
https://doi.org/10.1016/j.cjpre.2021.04.004
https://doi.org/10.1080/10584609.2016.1227000
https://doi.org/10.1080/10584609.2016.1227000
https://doi.org/10.1093/jcr/ucv049
https://doi.org/10.1093/jcr/ucv049
https://doi.org/10.1016/j.apenergy.2020.115134
https://doi.org/10.1016/j.compedu.2018.01.003
https://doi.org/10.1016/j.compedu.2018.01.003
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.1052797

Zhu et al.

Jun, W., Shiyong, Z., and Yi, T. (2022). Does ESG disclosure help improve
intangible capital? Evidence from AShare listed companies. Front. Environ. Sci. 5
(10), 1-11. doi:10.3389/fenvs.2022.858548

Kang, Y., Yang, Q., Bartocci, P., Wei, H., Liu, S. S., Wu, Z., et al. (2020). Bioenergy
in China: Evaluation of domestic biomass resources and the associated greenhouse
gas mitigation potentials. Renew. Sustain. Energy Rev. 127, 109-124. doi:10.1016/j.
rser.2020.109842

Kazakova, S., Cauberghe, V., Hudders, L., and Labyt, C. (2016). The impact of
media multitasking on the cognitive and attitudinal responses to television
commercials: The moderating role of type of advertising appeal. J. Advert. 45
(4), 403-416. doi:10.1080/00913367.2016.1183244

Kumar, A., Bezawada, R., Ramkumar, R., Janakiraman, R., and Kannan, P. (2016).
From social to sale: The effects of firm-generated content in social media on
customer behavior. J. Mark. 80 (1), 7-25. doi:10.1509/jm.14.0249

Laer, T. V., Ruyter, K. D., Visconti, L. M., and Wetzels, M. (2014). The extended
transportation-imagery model: A meta-analysis of the antecedents and
consequences of consumers’ narrative transportation. J. Consum. Res. 40 (5),
797-817. doi:10.1086/673383

Li, D. J,, and Liu, J. X. (2016). The dual mediation model of products’ scarcity
appeal on consumers’ willingness to purchase. . Manag. Sci. 29 (3), 81-96.

Li, Z. G.,and Wang, J. (2021). Spatial emission reduction effects of China’s carbon
emissions trading: Quasi-natural experiments and policy spillovers. China Popul.
Resour. Environ. 31 (1), 26-36.

Liu, S., and Yang, J. Z. (2020). Incorporating message framing into narrative
persuasion to curb ECigarette use among College students. Risk Anal. 40 (8),
1677-1690. doi:10.1111/risa.13502

Liu, X. P,, Ou, J. P,, Wang, S. J,, Li, X, Yan, Y,, Jiao, L., et al. (2018). Estimating
spatiotemporal variations of city-level energy-related CO2 emissions: An improved
disaggregating model based on vegetation adjusted nighttime light data. J. Clean.
Prod. 177, 101-114. doi:10.1016/j.jclepro.2017.12.197

Majchrzak, A., Faraj, S., Kane, G. C,, and Azad, B. (2013). The contradictory
influence of social media affordances on online communal knowledge sharing.
J. Comput. Mediat. Commun. 19 (1), 38-55. doi:10.1111/jcc4.12030

Mallapaty, S. (2020). How China could be carbon neutral by mid-century. Nature
586, 482-483. doi:10.1038/d41586-020-02927-9

Mcgowan, M., Shiu, E., and M Hassan, L. (2017). The influence of social identity on
value perceptions and intention. J. Consum. Behav. 16 (3), 242-253. doi:10.1002/cb.1627

Minton, L. R., Upadhyaya, S., and Bret Leary, R. (2018). Religion’s influence on
consumer response to moral vs. justice message appeals. Int. J. Consum. Stud. 42 (6),
768-778. doi:10.1111/ijcs.12453

Moran, M. B, Frank, L. B., Chatterjee, J. S., Murphy, S. T., and Baezconde-
Garbanati, L. (2016). A pilot test of the acceptability and efficacy of narrative and
non-narrative health education materials in a low health literacy population.
J. Commun. Healthc. 9 (1), 40-48. doi:10.1080/17538068.2015.1126995

Mou, Y., and Lin, A. (2017). The impact of online social capital on social trust and risk
perception. Asian J. Commun. 27 (6), 563-581. doi:10.1080/01292986.2017.1371198

Mouakket, S. (2015). Factors influencing continuance intention to use social
network sites: The facebook case. Comput. Hum. Behav. 53 (9), 102-110. doi:10.
1016/j.chb.2015.06.045

Mugge, R., and W Dahl, D. (2013). Seeking the ideal level of design newness:
Consumer response to radical and incremental product design. J. Prod. Innov.
Manage. 30 (S1), 34-47. doi:10.1111/jpim.12062

Newman, C. L., Howlett, E., and Burton, S. (2016). Effects of objective and
evaluative front-of-package cues on food evaluation and choice: The moderating
influence of comparative and noncomparative processing contexts. J. Consum. Res.
42 (5), 749-766. doi:10.1093/jcr/ucv050

Newman, G. E,, Bloom, G. Diesendruck., and Celebrity, P (2017). Contagion and
the value of objects. J. Consumer Res. 46 (2), 297-308.

Oliver, M., Naylor, L., Zheng, Y., Murtagh, M., Waldron, S., and Peng, T. (2020).
How does smallholder farming village communities in the karst terrain of southwest
China. Agric. Ecosyst. Environ. 288 (1), 106715-106719. doi:10.1016/j.agee.2019.
106715

Qoms, J. A., Jansen, C. J. M., and Hommes, S. (2017). Health communication
“don’t make my mistake™ On the processing of narrative fear appeals. Int.
J. Commun. 11, 4924-4945. doi:10.1016/j.pnsla.2017.06.010

P Derdenger, T., Li, H., and Srinivasan, K. (2017). Firms strategic leverage of
unplanned exposure and planned advertising: An analysis in the context of celebrity
endorsements. J. Mark. Res. 55 (1), jmr.160260-34. doi:10.1509/jmr.160260

P Winterich, K., Gangwar, M., and Grewal, R. (2018). When celebrities count:
Power distance beliefs and celebrity endorsements. J. Mark. 82 (3), 70-86. doi:10.
1509/jm.16.0169

Frontiers in Environmental Science

10.3389/fenvs.2022.1052797

Pike, S., and Lubell, M. (2018). The conditional effects of social influence in
transportation mode choice. Res. Transp. Econ. 4 (1), 2-10. doi:10.1016/j.retrec.
2018.05.010

Piyapong, J., and Tsunemi, W. (2014). Evaluating determinants of environmental
risk perception for risk management in contaminated sites. Int. J. Environ. Res.
Public Health 11 (6), 6291-6313. doi:10.3390/ijerph110606291

Qasim, H,, Yan, L., Guo, R,, Saeed, A., and Ashraf, B. N. (2019). The defining role
of environmental self-identity among consumption values and behavioral intention
to consume organic food. Int. J. Environ. Res. Public Health 16 (7), 1106-1121.
doi:10.3390/ijerph16071106

Risselada, H., D Vries, L., and Verstappen, M. (2018). The impact of social
influence on the perceived helpfulness of online consumer reviews. Eur. J. Mark. 52
(2), 619-636. doi:10.1108/ejm-09-2016-0522

ShiYong, Z., JiaYing, L., Wei, W., HaiJian, W., Akram, U., Lei, W, et al. (2021).
Do product characteristics affect customers’ participation in virtual brand
communities? An empirical study. Front. Psychol. 1 (12), 792706-792711.
doi:10.3389/fpsyg.2021.792706

ShiYong, Z., JiaYing, L., Wei, W, et al. (2022). Effect of seeding strategy on the
effificiency of brand spreading in complex social networks. Front. Psychol. 6 (18),
1-11. doi:10.3389/fpsyg.2022.879274

Song, G.J., Wang, Y. L, and Yang, Y. J. (2021). Carbon emission control policy
design based on the targets of carbon peak and carbon neutrality. China Popul.
Resour. Environ. 31, 55-63.

Sorescu, A. (2008). Innovation’s effect on firm value and risk: Insights from
consumer packaged goods. J. Mark. 72 (2), 114-132. doi:10.1509/jmkg.72.2.114

Stephen, s., John, Paul, and Abraham, Carmeli (2016). The positive effect of
expressing negative emotions on knowledge creation capability and performance of
project teams. Int. J. Proj. Manag. 34 (22), 862-873. doi:10.1016/j.ijproman.2016.
03.003

Su, F,, Song, N, Shang, H., Wang, J., and Xue, B. (2021). Effects of social capital,
risk perception and awareness on environmental protection behavior. Ecosyst.
Health Sustain. 7 (1), 1-13. doi:10.1080/20964129.2021.1942996

Su, L., R Swanson, S., Chinchanachokchai, S., K Hsu, M., and Chen, X. (2016).
Reputation and intentions: The role of satisfaction, identification, and commitment.
J. Bus. Res. 69 (9), 3261-3269. doi:10.1016/j.jbusres.2016.02.023

T Fiske, S. (2018). Stereotype content: Warmth and competence endure. Curr.
Dir. Psychol. Sci. 27 (2), 67-73. doi:10.1177/0963721417738825

Torres, P., Godinho, P., and Augusto, M. (2017). Predicting high consumer-brand
identification and high repurchase: Necessary and sufficient conditions. J. Bus. Res.
79 (3), 52-65. doi:10.1016/j.jbusres.2017.05.029

Wang, J., Fu, J., and Lu, H. (2015). Finding logos in real-world images with point-
context representation-based region search. Multimed. Syst. 21 (3), 301-311. doi:10.
1007/500530-013-0349-6

Wang, W., Chen, R. R,, Ou, C. X,, and Ren, S.J. (2019). Media or message, which
is the king in social commerce?: An empirical study of participants” intention to
repost marketing messages on social media. Comput. Hum. Behav. 93 (5), 176-191.
doi:10.1016/j.chb.2018.12.007

Wang, W., Huang, M., Zheng, S., Lin, L., and Wang, L. (2022). The impact of
broadcasters on consumer’s intention to follow livestream brand community. Front.
Psychol. 12 (8), 1-11. doi:10.3389/fpsyg.2021.810883

Wang, Wei, Zheng, Shiyong, Ali, Rizwan, and Li, Jiaying (2022). Relevancy or
diversity? Recommendation strategy based on the degree of multi-context use of
news feed users. J. Glob. Inf. Manag. 8 (1), 1-24. doi:10.4018/jgim.310929

Wang, Y., and Wang, L. (2016). Self-construal and creativity: The moderator
effect of self-esteem. Personality Individ. Differ. 99 (2), 184-189. doi:10.1016/j.paid.
2016.04.086

Wei, W,, Pang, S. F., Wang, X. F,, Zhou, L., Xie, B., Zhou, J., et al. (2020).
Temperature vegetation precipitation dryness index (TVPDI)-based dryness-
wetness monitoring in China. Remote Sens. Environ. 248, 1-18. doi:10.1016/j.
15e.2020.111957

Wei, W., Zhang, X. Y., Cao, X. Y., Zhou, L., Xie, B., Zhou, J., et al. (2021).
Spatiotemporal dynamics of energy-related CO2 emissions in China based on
nighttime imagery and land use data. Ecol. Indic. 131, 1-16. doi:10.1016/j.ecolind.
2021.108132

Wen, N. (2020). Understanding the Chinese public’s risk perception and
information -seeking behavior regarding genetically modified foods: The role of
social media social capital. J. Risk Res. 23 (10), 1370-1386. doi:10.1080/13669877.
2019.1673799

Wu, D. (2021). Analysis of global extreme weather and climate events and their
impacts in recent years. Chin. J. Disaster Reduct. 15 (1), 231-255. doi:10.1016/j.
knosys.2022.110014

frontiersin.org


https://doi.org/10.3389/fenvs.2022.858548
https://doi.org/10.1016/j.rser.2020.109842
https://doi.org/10.1016/j.rser.2020.109842
https://doi.org/10.1080/00913367.2016.1183244
https://doi.org/10.1509/jm.14.0249
https://doi.org/10.1086/673383
https://doi.org/10.1111/risa.13502
https://doi.org/10.1016/j.jclepro.2017.12.197
https://doi.org/10.1111/jcc4.12030
https://doi.org/10.1038/d41586-020-02927-9
https://doi.org/10.1002/cb.1627
https://doi.org/10.1111/ijcs.12453
https://doi.org/10.1080/17538068.2015.1126995
https://doi.org/10.1080/01292986.2017.1371198
https://doi.org/10.1016/j.chb.2015.06.045
https://doi.org/10.1016/j.chb.2015.06.045
https://doi.org/10.1111/jpim.12062
https://doi.org/10.1093/jcr/ucv050
https://doi.org/10.1016/j.agee.2019.106715
https://doi.org/10.1016/j.agee.2019.106715
https://doi.org/10.1016/j.pnsla.2017.06.010
https://doi.org/10.1509/jmr.160260
https://doi.org/10.1509/jm.16.0169
https://doi.org/10.1509/jm.16.0169
https://doi.org/10.1016/j.retrec.2018.05.010
https://doi.org/10.1016/j.retrec.2018.05.010
https://doi.org/10.3390/ijerph110606291
https://doi.org/10.3390/ijerph16071106
https://doi.org/10.1108/ejm-09-2016-0522
https://doi.org/10.3389/fpsyg.2021.792706
https://doi.org/10.3389/fpsyg.2022.879274
https://doi.org/10.1509/jmkg.72.2.114
https://doi.org/10.1016/j.ijproman.2016.03.003
https://doi.org/10.1016/j.ijproman.2016.03.003
https://doi.org/10.1080/20964129.2021.1942996
https://doi.org/10.1016/j.jbusres.2016.02.023
https://doi.org/10.1177/0963721417738825
https://doi.org/10.1016/j.jbusres.2017.05.029
https://doi.org/10.1007/s00530-013-0349-6
https://doi.org/10.1007/s00530-013-0349-6
https://doi.org/10.1016/j.chb.2018.12.007
https://doi.org/10.3389/fpsyg.2021.810883
https://doi.org/10.4018/jgim.310929
https://doi.org/10.1016/j.paid.2016.04.086
https://doi.org/10.1016/j.paid.2016.04.086
https://doi.org/10.1016/j.rse.2020.111957
https://doi.org/10.1016/j.rse.2020.111957
https://doi.org/10.1016/j.ecolind.2021.108132
https://doi.org/10.1016/j.ecolind.2021.108132
https://doi.org/10.1080/13669877.2019.1673799
https://doi.org/10.1080/13669877.2019.1673799
https://doi.org/10.1016/j.knosys.2022.110014
https://doi.org/10.1016/j.knosys.2022.110014
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.1052797

Zhu et al.

Xiao, H., Ma, Z, Zhang, P, and Liu, M. (2019). Study of the impact of energy
consumption structure on carbon emission intensity in China from the perspective of
spatial effects. Nat. Hazards (Dordr). 99, 1365-1380. doi:10.1007/s11069-018-3535-1

Yang, K., Li, X, Kim, H., and Kim, Y. H. (2015). Social shopping website quality
attributes increasing consumer participation, positive eWOM, and co- shopping:
The reciprocating role of participation. J. Retail. Consumer Serv. 24 (1), 1-9. doi:10.
1016/j.jretconser.2015.01.008

Yang, Y., Gu, Y., and Galak, J. (2016). When it could have been worse, it gets
better: How favorable uncertainty resolution slows hedonic adaptation. J. Consum.
Res. 43 (5), ucw052-88. doi:10.1093/jcr/ucw052

Yue, Xiao-Guang, Liao, Yiyi, Zheng, Shiyong, Shao, Xuefeng, and Gao, Jing
(2021). The role of green innovation and tourism towards carbon neutrality in
Thailand: Evidence from bootstrap ADRL approach. J. Environ. Manag. 8 (1),
112778-112779. doi:10.1016/j.jenvman.2021.112778

7 Kolbla, M., Kalajdzicb, Arslanagic, and Diamantopoulos, A. (2018).
Stereotyping global brands: Is warmth more important than competence. J. Bus.
Res. 104 (4), 614-621. doi:10.1016/j.jbusres.2018.12.060

Zhang, R., and Hanaoka, T. (2021). Deployment of electric vehicles in China to
meet the carbon neutral target by 2060: Provincial disparities in energy systems,
CO2 emissions, and cost effectiveness. Resour. Conserv. Recycl. 170, 105-123.
doi:10.1016/j.resconrec.2021.105622

Zhang, Renping, Zheng, Shiyong, Li, Jiaying, and Manta, Otilia (2022). Research
on the influence of socialization strategy of online educating platform on users’
learning behavior. Int. J. Emerg. Technol. Learn. 17 (17), 171-191. doi:10.3991/ijet.
v17i17.34031

Zhao, J. C, Ji, G. X,, Yue, Y. L, Lai, Z,, Chen, Y., Yang, D., et al. (2022). Spatio-
temporal dynamics of urban residential CO2 emissions and their driving forces in
China using the integrated two nighttime light datasets. Appl. Energy 235, 612-624.
doi:10.1016/j.apenergy.2018.09.180

Zhao, M., W Dahl, D., and Hoeffler, S. (2014). Optimal visualization aids and
temporal framing for new products. J. Consum. Res. 41 (4), 1137-1151. doi:10.1086/
678485

Frontiers in Environmental Science

15

10.3389/fenvs.2022.1052797

Zhao, Y., Lei, J., Yan, B,, and Tan, H. S. (2005). What makes the difference? A
practical analysis of research on the effectiveness of distance ed- ucation. Teach.
Coll. Rec. 107 (8), 1836-1884. doi:10.1111/.1467-9620.2005.00544.x

Zheng, S., Cui, J., Sun, C,, Li, J., Li, B., and Guan, W. (2022). The effects of the type
of information played in environmentally themed short videos on social media on
people’s willingness to protect the environment. Int. J. Environ. Res. Public Health
19 (15), 1-18. d0i:10.3390/ijerph19159520

Zheng, S., Ye, X., Guan, W,, Yang, Y., Li, J,, and Li, B. (2022). Assessing the
influence of green innovation on the market performance of small- and medium-
sized enterprises. Sustainability 14 (1), 1-17. doi:10.3390/sul142012977

Zheng, Shiyong, Hong, LiuMao, and Huang, Jinde (2019). The influence of
community structure on the diffusion of knowledge-a view based on market
segmentation. Int. J. Emerg. Technol. Learn. 8 (14), 97-114. doi:10.3991/ijet.
v14i08.10397

Zheng, Shiyong, Jiang, Suping, Yue, X. G., Pu, R, and Li, B. Q. (2019). Application
research of an innovative online education model in big data environment. Int.
J. Emerg. Technol. Learn. 8 (14), 125-138. doi:10.3991/ijet.v14i08.10404

Zheng, Shiyong, Wu, Mingyue, and Liao, Junyun (2022). The impact of
destination live streaming on viewers’ travel intention. Curr. Issues Tour. 12 (1),
1-15. doi:10.1080/13683500.2022.2117594

Zheng, Shiyong, Wu, Mingyue, and Liao, Junyun (2022). The impact of
destination live streaming on viewers’ travel intention. Curr. Issues Tour. 8 (1),
1-15. doi:10.1080/13683500.2022.2117594

Zheng, X. Q., Lu, Y. L, Yuan, J. ., Baninla, Y., Zhang, S., Stenseth, N. C, et al.
(2020). Drivers of change in China’s energy-related CO2 emissions. Proc. Natl.
Acad. Sci. U. S. A. 117, 29-36. doi:10.1073/pnas.1908513117

Zhou, Y., Gu, A. L., and Deng, M. Z. (2019). Voluntary emission reduction market
in China: Development, management status and future supply. Chin. J. Popul.
Resour. Environ. 17 (1), 1-11. doi:10.1080/10042857.2019.1574458

Zubiaga, A., and Ji, H. (2014). Tweet, but verify: Epistemic study of information
verification on twitter. Soc. Netw. Anal. Min. 4 (1), 1-17. d0i:10.1007/s13278-014-
0163-y

frontiersin.org


https://doi.org/10.1007/s11069-018-3535-1
https://doi.org/10.1016/j.jretconser.2015.01.008
https://doi.org/10.1016/j.jretconser.2015.01.008
https://doi.org/10.1093/jcr/ucw052
https://doi.org/10.1016/j.jenvman.2021.112778
https://doi.org/10.1016/j.jbusres.2018.12.060
https://doi.org/10.1016/j.resconrec.2021.105622
https://doi.org/10.3991/ijet.v17i17.34031
https://doi.org/10.3991/ijet.v17i17.34031
https://doi.org/10.1016/j.apenergy.2018.09.180
https://doi.org/10.1086/678485
https://doi.org/10.1086/678485
https://doi.org/10.1111/j.1467-9620.2005.00544.x
https://doi.org/10.3390/ijerph19159520
https://doi.org/10.3390/su142012977
https://doi.org/10.3991/ijet.v14i08.10397
https://doi.org/10.3991/ijet.v14i08.10397
https://doi.org/10.3991/ijet.v14i08.10404
https://doi.org/10.1080/13683500.2022.2117594
https://doi.org/10.1080/13683500.2022.2117594
https://doi.org/10.1073/pnas.1908513117
https://doi.org/10.1080/10042857.2019.1574458
https://doi.org/10.1007/s13278-014-0163-y
https://doi.org/10.1007/s13278-014-0163-y
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.1052797

	Online or offline? The impact of environmental knowledge acquisition on environmental behavior of Chinese farmers based on  ...
	1 Introduction
	2 Review of the literature
	2.1 Social capital
	2.1.1 Structural social capital—social networks
	2.1.2 Adhesive social capital
	2.1.3 Connective social capital
	2.1.4 Relational social capital—trust and reciprocity

	2.2 Environmental behavior
	2.3 Environmental knowledge

	3 Research methodology
	3.1 Sample selection
	3.2 Measurement indicators
	3.2.1 Dependent variable measurement: Design of farmers’ environmental behaviour
	3.2.2 Independent variable measurement: Online social media use vs. offline interpersonal interactions
	3.2.3 Mediating variable measurement: Farmers’ environmental knowledge design
	3.2.4 Measurement of two parallel mediating variables: Trust and reciprocity

	3.3 Sample characteristics

	4 Data analysis
	4.1 Correlation analysis
	4.2 Demographic variables are significantly associated with environmental knowledge and behavior
	4.3 Cause and effect analysis

	5 Discussion and conclusion
	6 Management implications
	7 Research limitations and future research directions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References


