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Environmental problems rooted in human behaviors have been the major obstacles to
sustainable development in many countries. The promotion of residents’ pro-
environmental behaviors may serve to mitigate environmental problems. In this paper,
we understand residents’ pro-environmental behaviors from the perspective of social
interaction. We distinguish between low-cost and high-cost pro-environmental behaviors
and analyze to what extent social interaction may affect the two types of pro-environmental
behaviors and whether conformity plays amediation role, using the Chinese General Social
Survey in 2013. We find that frequent social interaction increases residents’ low-cost pro-
environmental behaviors but decreases residents’ high-cost pro-environmental behaviors.
Conformity has no mediation role for low-cost pro-environmental behaviors but has a full
mediation role for high-cost pro-environmental behaviors. We conclude that residents
have a strong tendency to conform to the behavioral patterns of the social majority when
such conformity can save their time, effort, or financial cost. To promote residents’ pro-
environmental behaviors, their enforcement cost for the residents should be taken into
account and adaptive policy instruments should be developed for different types of pro-
environmental behaviors.
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INTRODUCTION

The overexploitation of natural resources has raised many environmental problems, e.g., air
pollution, soil degradation, water shortages, waste accumulation, and loss of biodiversity. Such
environmental problems may hurt residents’ health (Matus et al., 2012; Liu et al., 2020a), reduce
labor productivity (Zivin and Neidell, 2012), and threaten the sustainability of economics and society
in the long run (Liu and Yu, 2020). Since environmental problems are generally the direct or indirect
consequences of various human behaviors (Nordlund et al., 2018; Amoah and Addoah, 2021), the
increase of residents’ daily pro-environmental behaviors has been believed to be a potential approach
to mitigate environmental problems (DeSombre, 2018). Thus, understanding residents’ motivation
to participate in pro-environmental behaviors seems to be important not only to the literature but
also to policy design (Saphores et al., 2012).

Many studies have investigated the importance of internal factors of residents’ pro-environmental
behaviors, mainly derived from psychological theories, such as the Theory of Planned Behavior or the
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Value-Belief-Norm model (Wang et al., 2014; Xu et al., 2017;
Al Mamun et al., 2018). Yet, the role of social interaction in
pro-environmental behaviors has been paid limited attention.
As an exception, Miller and Buys (2008) found that residents
who kept a close connection with others in the community
tended to wash their cars in a more environmentally friendly
way. Videras et al. (2012) found that social relationship
matters for working with others in the community to solve
a local environmental problem, volunteering in environmental
protection projects, and recycling. Macias andWilliams (2014)
found that time spent with neighbors can significantly increase
residents’ pro-environmental lifestyles.

In this paper, we complement the literature by further
exploring the role of social interaction in residents’ pro-
environmental behaviors. Specifically, we investigate whether
and to what extent social interaction may affect residents’ pro-
environmental behaviors. We also investigate how social
interaction affects pro-environmental behaviors by testing the
mediation role of conformity to the relationship between social
interaction and pro-environmental behaviors. The dataset used
for analysis in this paper is from the Chinese General Social
Survey (CGSS) in 2013.

The contribution of our work to the literature is twofold.
First, we distinguish two types of pro-environmental
behaviors—the low-cost and high-cost pro-environmental
behaviors, and analyze how social interaction may affect
different types of pro-environmental behaviors. Since
residents’ pro-environmental behaviors are cost-sensitive
(Arain et al., 2020), the impact of social interaction may
vary across different types of pro-environmental behaviors
due to changing proportions of surrounding people who
engage in a particular type of pro-environment behaviors.
Unlike previous studies which often ignore the enforcement
cost of pro-environmental behaviors (Meyer, 2015; Schmitt
et al., 2018; Wang and Kang, 2018), our paper could be the first
empirical work to investigate the relationship between social
interaction and pro-environmental behaviors by taking the
enforcement cost into account.

Second, in addition to the estimation of the impact of
residents’ social interaction with other people on pro-
environmental behaviors, we also test whether conformity has
a mediation effect for such impact using mediation analysis. To
the best of our knowledge, there is still limited empirical analysis
on how the relationship between social interaction and pro-
environmental behaviors occurs. In the paper, we propose that
conformity may mediate the effect because recent work has found
that people often behave according to their social referents such
as family, friends, neighbors, colleagues, organizations or media
(Xu et al., 2017), and pro-environmental behaviors can largely be
seen as a signal of conformity to their referents (Li et al., 2020a;
Vesely et al., 2020). To test the mediation role, we employed a
mediation analysis.

The rest of the paper is structured as follows. In section two we
briefly review the relevant literature. Data and empirical methods
are introduced in section three. In section four, we report the
results of the analysis, followed by a discussion and a conclusion
in section five and six, respectively.

LITERATURE AND HYPOTHESIS

Pro-environmental behaviors refer to that individuals
consciously taking actions to reduce the negative impact of
their behaviors on the environment (Kollmuss and Agyeman,
2002). Depending on the study context, many individual actions
have been defined as pro-environmental behaviors, as long as the
actions are beneficial to the environment in the particular context
(Liu and Feng, 2020). For example, such actions may include
water-saving, power-saving, less driving, using shopping bags,
recycling, participating in environmental protection activities,
and donating to environmental organizations et al. (Wang et al.,
2014; Xiao et al., 2018; Zibenberg et al., 2018; Zhang et al., 2020).

Despite the variety, pro-environmental behaviors can be
generally classified as different types. Smith-Sebasto and
D’Costa (1995) separated them into civic actions, legal actions,
financial actions, educational actions, physical actions, and
persuasive actions. Stern (2000) categorized them into
environmental activism, private-sphere environmentalism, and
non-activist behaviors in the public sphere. Hunter et al. (2004)
defined individual actions as public and private pro-
environmental behaviors. More other studies, however, divided
them as low-cost and high-cost pro-environmental behaviors,
according to the difficulty in enforcement (Diekmann and
Preisendörfer, 2003; Andersson and von Borgstede, 2010;
Abrahamse and Steg, 2011). We propose that such separation
seems reasonable because it follows the typical assumption of
rationality in economics. Indeed, a slight increase in the
enforcement of pro-environmental behaviors can reduce
residents’ participation (Arain et al., 2020).

Residents’ pro-environmental behaviors may be structured by
various factors. For example, alongside diverse socio-
demographic factors which are often controlled in empirical
studies, psychological factors such as political, cultural, and
altruistic values (van Riper et al., 2019; Ling and Xu, 2020; Liu
and Feng, 2020), environmental awareness (Feng and Reisner,
2011; Iosifidi, 2016), internal motivations (Ling and Xu, 2020)
and pro-environmental intention (Wang et al., 2014; Al Mamun
et al., 2018) are often thought to be important to explain pro-
environmental behaviors. A few studies have also explored the
importance of external factors, e.g., market or government
incentives (Xu et al., 2017; Xiao et al., 2020).

The importance of social interaction has also attracted
scientists’ attention (Miller and Buys, 2008; Macias and
Williams, 2014). The impact of social interaction on pro-
environmental behaviors seems to be intuitive. Residents
communicating more frequently with their relatives, neighbors
or friends allow them to better acknowledge other people’s pro-
environmental behaviors, which in turn creates group pressure
from the community (Macias and Williams, 2014). Huge group
pressure may bring out social norms which regulate people’s pro-
environmental behavior (Farrow et al., 2017). Meanwhile,
behaviors against what the majority of people do in the
community may raise the physiological cost for the residents
due to not fitting in the group (Farrow et al., 2017; Wang and Lin,
2017). Consequently, residents may take conformity behaviors in
order to avoid feeling resentment from others in the community
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(Farrow et al., 2017). In other words, conformity will encourage
residents who have close social interaction to behave similarly to
the people they communicate with (Duarte et al., 2017).

It should be noticed that the relationship between social
interaction and pro-environmental behaviors depends critically
on what the majority do in the network. If a particular pro-
environmental behavior requires residents to sacrifice a small
cost, it would be natural to expect that a relatively large
proportion of people will carry out it. Residents who have
frequent communication with people should then be more
likely to perceive group pressure of environmental protection
and residents’ conformity actions are inclined to be formed into
environmental protection behaviors. However, if a particular pro-
environmental behavior requires residents to sacrifice relatively
large cost, the majority of people may choose not to carry it out
(Huang et al., 2020). As a result, residents who have frequent
communication with people may perceive that the majority of
people are not carrying out it. Residents’ conformity actions may
then be characterized with less pro-environmental behaviors.
According to the above analysis, we propose the following two
hypotheses:

H1: Social interaction encourages the residents to act similarly
towards the actions of the social majority.
H2: Conformity plays a mediation role in the relationship
between social interaction and pro-environmental behaviors.

DATA AND METHODS

Data
In this paper, we use the 2013 Chinese General Social Survey
(CGSS) for analysis. The CGSS dataset was collected by the
Renmin University of China, which follows a multi-stage
stratified probability sampling strategy. The survey aims to
collect a nationwide and representative household sample to
trace changes in various aspects of society. Specifically, the
CGSS (2013) covers a total of 11,439 residents from 480
communities in 28 provinces in mainland China. Structured
questions were used in the survey. The information collected in
the survey includes the residents’ participation in different
environmental behaviors, social interaction with relatives or
friends, conformity attitude, as well as their socio-
demographic information. For this study, we exclude
observations with missing values and a total of 10,723
observations were retained.

Empirical Methods
In order to investigate the impact of social interaction on pro-
environmental behaviors and the mediation effect of conformity,
we follow the widely used step-by-step approach suggested by
Baron and Kenny (1986) and estimate the following models:

PEB � α0 + α1Interaction + α2X + ε (1)

Conformity � β0 + β1Interaction + β2X + ϵ (2)

PEB � c0 + c1Conformity + c2Interaction + c3X + μ (3)

where PEB is an index which measures a resident’s participation
in different types of pro-environmental behaviors. Interaction
represents the frequency of the resident’s social interaction with
other people, such as the resident’s friends or relatives.
Conformity indicates the resident’s tendency to keep consistent
with the social attitudes held by the social majority. X is a vector
of control variables which may have impacts on a resident’s
participation in different types of pro-environmental behaviors.
α, β and c are parameters to be estimated. ε, ϵ and μ are random
disturbance terms for the corresponding models.

According to Baron and Kenny (1986), some conditions must
hold to establish mediation: First, social interaction must affect pro-
environmental behaviors in Eq. 1; Second, social interaction must
affect conformity in Eq. 2; Third, conformity must affect pro-
environmental behaviors in Eq. 3 and then the effect of social
interaction on pro-environmental behaviors must be less in Eq. 3
than that in Eq. 1. While some study believes that a significant α1 in
Eq. 1 is the precondition to proceed the estimation of Eq. 2 and Eq.
3 (Cerin et al., 2006), other studies argue that even if the α1 is
statistically insignificant, it does not necessarily imply the absence of
mediation effect, because suppressors which produce controversial
effects on the outcome variables may exist to neutralize the
mediators (Shrout and Bolger, 2002). Nevertheless, if β1 in Eq. 2
and c1 in Eq. 3 are both significant, conformity has a mediation
effect on the relationship between social interaction and pro-
environmental behaviors; particularly, if c2 is insignificant,
conformity has a full mediation effect; if c2 remains significant
as that in Eq.1, conformity has a partial mediation effect (Baron and
Kenny, 1986). Figure 1 in the appendix provides a general
introduction of the step-by-step approach.

However, the step-by-step approach has been known to be
with several limitations. First, it does not provide a direct estimate
of the size of the indirect effect (Cerin et al., 2006). Second, it has
low statistical power, meaning that when the mediation effect is
small, the step-by-step approach may incorrectly reject the
presence of the mediation effect (MacKinnon et al., 2002). For
example, if at least one of β1 and c1 is insignificant, we cannot

FIGURE 1 | The step-by-step approach. Source: revised according to
Baron and Kenny (1986).
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confidentially reject the presence of mediation effect. In fact, the
key for testing the presence of a mediation effect is not the
significance of β1 or c1, but the joint significance of their product,
which is β1 p c1 (Hayes, 2009). Thus, a bootstrap technique which
is more promising for the test of mediation effect (Welsch et al.,
2021) must be employed to estimate the significance of β1 p c1.

Variable Definitions
The dependent variable is the residents’ performance in pro-
environmental behaviors. Following the literature (Andersson
and von Borgstede, 2010; Abrahamse and Steg, 2011), we define
the low-cost and the high-cost pro-environmental behaviors,
respectively, (Table 1). Specifically, low-cost pro-
environmental behaviors include sorting waste, discussing
environmental problems with others, bringing their own bags
in daily shopping, recycling plastic bags, and learning about news
on environmental protection from media. These five activities
generally cost the residents small effort, time, or money to do.
High-cost pro-environmental behaviors include five more costly
activities, such as donating for environmental protection,
participating in programs on environmental campaign or
education, participating in environmental activities organized
by environment-protection organizations, conducting forest or
green land conservation at one’s own expense, and appealing to
the government to solve environmental problems.

For each specific pro-environmental behavior, the respondents
were asked how often they did it before, with the answers being
valued as “1 � never”, “2 � sometimes” and “3 � often”. Following
Andersson and von Borgstede (2010), we sum up the answers for
pro-environmental behaviors in each category to generate the
indexes to measure the residents’ performance in low-cost and
high-cost pro-environmental behaviors, respectively. A higher
score in the index implies a more frequent participation in the
specific category of pro-environmental behaviors.

Similar to Videras et al. (2012), we choose the residents’
closeness of contact with friends or relatives to measure their
social interaction. Specifically, in the survey the respondents were
asked how close their contact with friends or relatives. We assign
a value of 1–5 to the residents’ answers of “very disclose”,
“disclose”, “normal”, “close” and “very close”, respectively. The
higher value implies more social interaction with friends or
relatives. The mediation variable is conformity. In the
questionnaire, the residents were asked how often their

opinions had been consistent with the popular opinions in the
society. In line with Bond (2005) we assigned the answers of “very
infrequent”, “infrequent”, “normal”, “frequent” and “very
frequent” with values from one to five to measure conformity.

We also include other variables that may affect pro-
environmental behaviors. We controlled the residents’ age,
gender, educational attainment and marital status, because the
older, female, more educated and married residents appear to be
more likely to participate in pro-environmental behaviors (Liu and
Feng, 2020). We also include the residents’ working status in the
model because employment status is a significant predictor of pro-
environmental behaviors (Wang and Kang, 2018). Chinese communist
party members are more concerned with environmental problems
(Xiao et al., 2013). Thus, we control communist party membership in
the model and expect that communists are more likely to participate in
pro-environmental behaviors. Family size and structure may be
correlated with the amount of consumption and consequently may
affect pro-environmental behaviors (Saphores et al., 2012), thus we
control family size and the number of children in the family in
the model.

We include the residents’ urban or rural origin, because
residents from urban and rural areas may behave differently
(Berenguer et al., 2005). Perceived levels of social classes are
included. Residents who believe that they are in higher social
classes often take more responsibility for environmental protection
(Liu and Feng, 2020). Family asset is controlled because rich
families seem to care more about environmental quality (Ponce
et al., 2019). Participation in leisure activities which implies more
time available may be also related to residents’ pro-environmental
behaviors. Media use is also controlled because the media
(especially the internet) promotes the dissemination of
environmental knowledge increasing the possibility of
conducting pro-environmental behavior (Gong et al., 2020).

Table 2 shows the definitions and descriptive statistics of the
variables in the analysis. In particular, we would like to mention
that the mean score of the low-cost pro-environmental behaviors
is 9.235, implying that the average score of each of the five specific
low-cost pro-environmental behaviors is close to two, and that most
residents choose “sometimes” to participate in a specific low-cost
pro-environmental behavior. However, the mean score of the high-
cost pro-environmental behaviors is much smaller at 5.958,
implying that the average score for each of the five specific high-
cost pro-environmental behaviors is close to one, and that most

TABLE 1 | Two categories of pro-environmental behaviors.

variables Specific pro-environmental behavior

Low-cost pro-environmental behaviors The frequency of sorting waste
The frequency of discussing environmental problems with others
The frequency of bringing their own bags in daily shopping
The frequency of recycling plastic bags
The frequency of learning about news on environmental protection from media

High-cost pro-environmental behaviors The frequency of donating for environmental protection
The frequency of participating in programs on environmental campaign or education
The frequency of participating in environmental activities organized by environment-protection organizations
The frequency of conducting forest or green land conservation at one’s own expense
The frequency of appealing to the government to solve environmental problems

Notes: Authors’ own design.
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residents choose “never” to participate in a specific high-cost pro-
environmental behavior. These statistics imply that residents
who interact more frequently with other people are more likely
to acknowledge that the majority of people participate in low-cost
pro-environmental behaviors and only a small proportion of
people participate in high-cost pro-environmental behaviors.
Such different perceived social norms from social interaction
then may lead the residents’ pro-environmental behaviors to
different directions.

RESULTS

The Impact of Social Interaction on
Pro-Environmental Behaviors
Table 3 reports the impacts of social interaction on low-cost and
high-cost pro-environmental behaviors from ordinary least
squares regression. The values of adjusted R2 for the model
of low-cost and high-cost pro-environmental behaviors are
0.236 and 0.150, respectively. That is to say, the models predict

TABLE 2 | Variables description.

variable name Variable definition N Min Max Mean S.D.

Low-cost pro-environmental
behaviors

The summed scores of five pro-environmental behaviors 10,798 5 15 9.235 2.357

High-cost pro-environmental
behaviors

The summed scores of five pro-environmental behaviors 10,798 5 15 5.958 1.624

Social interaction Residents’ closeness of contact with friends or relatives (1 � very disclose, 2 � Disclose, 3 �
Normal, 4 � Close, 5 � Very close)

10,798 1 5 3.437 0.847

Conformity The frequency of being consistent with popular belief (1 � Very infrequent, 2 � Infrequent, 3 �
Normal, 4 � Frequent, 5 � very frequent)

10,798 1 5 3.463 0.767

Age Age of the resident (years) 10,798 17 97 48.441 16.332
Education 1 � No education, 2 � Primary school education, 3 � Junior high school education, 4 �

Senior high school and technical secondary school education, 5 � College, undergraduate,
graduate, and above

10,723 1 5 3.027 1.270

Male 1 � Male, 0 � Female 10,798 0 1 0.505 0.500
Married 1 � Married, 0 � Unmarried 10,798 0 1 0.787 0.410
Having a job 1 � Working, 0 � Not working 10,798 0 1 0.628 0.483
Communist 1 � Communist Party member, 0 � Otherwise 10,798 0 1 0.102 0.303
Family size The number of family members 10,798 1 12 3.095 1.413
Number of children The number of children 10,798 0 10 1.686 1.271
Rural 1 � Located in rural area, 0 � Located in urban area 10,798 0 1 0.552 0.497
Family asset The number of houses the family own 10,798 0 10 1.100 0.536
Level of social class Assign a value of 1–10 from low to high 10,798 1 10 4.326 1.673
Leisure time The summed scores of eleven leisure activities 10,798 11 54 24.116 5.842
Media use The frequency of surfing the Internet (1 � Never, 2 � Seldom, 3 � Sometimes, 4 � Often, 5 �

Frequently)
10,798 1 5 2.210 1.557

Note: This table was created by the authors.

TABLE 3 | The impacts of social interaction on pro-environmental behaviors using OLS.

Variables Low-cost pro-environmental behaviors High-cost pro-environmental behaviors

Coeff S.D. Coeff S.D.

Social interaction 0.135*** 0.024 −0.034* 0.018
Age 0.013*** 0.002 0.004*** 0.001
Education 0.306*** 0.025 0.118*** 0.018
Male −0.318*** 0.042 0.082*** 0.030
Married 0.237*** 0.052 −0.084** 0.038
Having a job 0.018 0.046 0.179*** 0.033
Communist 0.179** 0.071 0.204*** 0.051
Family size −0.007 0.015 0.010 0.011
Number of children −0.101*** 0.022 −0.030* 0.016
Rural −0.696*** 0.051 −0.070* 0.037
Family asset −0.015 0.038 −0.007 0.028
Level of social class 0.016 0.012 0.037*** 0.009
Leisure time 0.098*** 0.004 0.078*** 0.003
Media use 0.062*** 0.019 0.028** 0.014
Constant 5.184*** 0.204 3.367*** 0.148
Observations 10,723 — 10,723 —

Adjusted R2 0.236 — 0.150 —

Notes: Authors’ own computation. *, ** and *** indicate a significant level of 10, 5 and 1%, respectively.
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23.6% of the variance of low-cost pro-environmental behaviors
and 15% of the variance of high-cost pro-environmental
behaviors. We find that social interaction has a positive
impact on low-cost pro-environmental behaviors. The
coefficient is 0.135 with a statistical significance level of 1%.
This result suggests that if residents communicate more
frequently with their relatives or friends, they are more
likely to participate in low-cost pro-environmental
behaviors. On the contrary, we find that social interaction
has a negative impact on high-cost pro-environmental
behaviors. Although the coefficient is relatively small
(−0.034), it is statistically significant at 10%. This result
suggests that keeping close contact with relatives or friends
tends to reduce the residents’ probability to participate in
high-cost pro-environmental behaviors.

We also find that the older, the more educated and communist
party members take more actions for environmental protection.
Women are more likely to engage in low-cost pro-environmental
behaviors while men are more likely to engage in high-cost pro-
environmental behaviors. This is intuitive because low-cost pro-
environmental behaviors are related to home activities which are
often the responsibilities of women in China while high-cost pro-
environmental behaviors are related to actions where men have
more decision power. Married residents are more likely to
participate in low-cost pro-environmental behaviors but are
less likely to participate in high-cost pro-environmental
behaviors.

Having a job is important to high-cost pro-environmental
behaviors. More children in the family reduce resident’s pro-
environmental behaviors, probably because residents have to
devote more time to the children and have less time for
environmental protection. Rural residents have a lower
tendency to participate in pro-environmental behaviors than
urban residents, probably because urban residents are better
informed and more concerned about environmental problems.
The higher level of social classes increases residents’ high-cost
pro-environmental behaviors. More leisure time and media use
increase residents’ pro-environmental behaviors.

One concern for the above results is that the coefficient of
social interaction in OLS regression could be biased due to the
presence of endogeneity. For example, residents’ social
interaction and participation in different types of pro-
environmental behaviors may be driven by some omitted
variables, e.g., resources to conduct them. In addition, the
more environmental actions the resident takes, the more
frequently he or she communicates with relatives or friends,
which may cause the concern of reverse causality.
Furthermore, the variable of social interaction is subjective
and based on the respondents’ best guess which may cause
measurement errors. Any problems of omitted variables,
reverse causality or measurement errors can result in
endogeneity, i.e., social interaction is correlated with the error
terms, and cause biased coefficients in Eq. 1 (Liu and Yu, 2020).
Therefore, we employ a two-stage least squares (2SLS) approach
to further test the impact of residents’ social interaction on pro-
environmental behaviors. Compared to the OLS regression, the
2SLS has the advantage of correcting the bias of endogeneity and

produces consistent estimates of the coefficients, as long as a valid
instrumental variable is available.

In this study we use the mean value of social interaction owned
by the rest surveyed samples from the same community as the
instrumental variable for social interaction owned by a resident.
We argue that the degree of other people’s social interaction
should have impacts on a resident’s social interaction, because a
resident’s friends or relatives may live in the same community.
Besides, a resident may contact more frequently with his/her
relatives or friends if he/she observes other residents do so due
to peer effects (Frey and Meier, 2004). Yet, the degree of
social interaction owned by other residents in the same
community should not pose impacts directly on the resident’s
pro-environmental behaviors. The mean value of other surveyed
samples’ behavior from the same community has been widely
used as an instrumental variable to address the concern of
endogeneity in empirical studies (Liu et al., 2017; Liu et al.,
2020b).

Table 4 reports the results of the 2SLS approach. The values
of adjusted R2 for the model of low-cost and high-cost pro-
environmental behaviors are 0.190 and 0.052, respectively.
That is to say, the models predict 19% of the variance of
low-cost pro-environmental behaviors and 5.2% of the
variance of high-cost pro-environmental behaviors. The
results show that the F-statistic from the test on the
strength of the selected instrument variable in the first stage
of the 2SLS is 84.16, which is greater than the critical value of
10. This indicates the selected instrumental variable is strong
and there is no concern for a weak instrumental variable. After
taking into account the concern of endogeneity, Table 4 shows
that social interaction still has a significantly positive impact
on low-cost pro-environmental behaviors and a significantly
negative impact on high-cost pro-environmental behaviors.
Specifically, for the low-cost pro-environmental behaviors the
effect of social interaction turns from 0.135 to 0.753, while for
the high-cost pro-environmental behaviors the effect of social
interaction turns from −0.034 to −0.652. Such differences in
the results between 2SLS and OLS imply the necessity of
addressing endogeneity in the OLS models. However,
despite that the absolute values of the coefficients of social
interaction from 2SLS are larger than those from OLS, they are
generally consistent with each other regarding the directions of
impacts.

The Mediation Effect of Conformity
In the previous section, we have assumed that social interaction
affects pro-environmental behavior via residents’ conformity.
In this section, we formally test this hypothesis using
mediation analysis. Specifically, we first report the results
from the step-by-step approach and then further present the
results from the bootstrap method for a comparison purpose.
Table 5 reports the results from Eq. 2 and Eq. 3 estimated from
OLS. The values of adjusted R2 for the model of conformity,
low-cost and high-cost pro-environmental behaviors are 0.027,
0.236, and 0.152, respectively. That is to say, the models predict
2.7% of the variance of conformity, 23.6% of the variance of
low-cost pro-environmental behaviors and 15.2% of the
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variance of high-cost pro-environmental behaviors. We find that
social interaction has a positive impact on conformity. The
coefficient is 0.126 with a statistical significance level of 1%,
suggesting that more frequent communication with relatives or
friends tends to make the residents more likely to hold similar
attitudes towards the majority of the society. This is in line with
previous findings that social interaction with relatives or friends is
the fundamental element for the sustainability of social norms
(Ostrom, 2000; Nyborg, 2018).

We also find that the impact of conformity is positive on low-
cost pro-environmental behaviors. However, the coefficient is
relatively small (0.032) and statistically insignificant. In addition,
the impact of social interaction on low-cost pro-environmental
behaviors remains positive. The coefficient is 0.131 with a statistical
significance of 1%. These results seem to imply that conformity has
no mediation effect on the relationship between social interaction
and low-cost pro-environmental behaviors. However, we have
pointed out that the presence of the mediation effect cannot be
rejected even if there is an insignificant coefficient when the step-
by-step approach was employed. Thus, later we further test the
results using the bootstrap method.

For the high-cost pro-environmental behaviors, conformity
shows a negative impact. The coefficient is −0.114 with a
statistical significance of 1%, implying that residents’
conformity attitude reduces their likelihood of participation in
high-cost pro-environmental behaviors. After the inclusion of
conformity, the impact of social interaction on high-cost pro-
environmental behaviors remains negative. However, compared
to the estimate in Table 3, the absolute value of social
interaction’s coefficient becomes smaller and insignificant.
These results seem to imply that conformity has a full
mediation effect on the relationship between social interaction
and high-cost pro-environmental behaviors.

Given the mentioned drawbacks of the step-by-step approach
in the previous section, we further test the robustness of the
mediation effect of conformity. Specifically, we use the bootstrap
method to draw 1,000 times through repeated random sampling
and set a 95% level of confidence interval. If the lower and upper
limits of the 95% confidence interval for the mediation effect are
simultaneously positive (negative), a positive (negative)
mediation effect exists. However, if the lower limit is negative
and the upper limit is positive, the presence of the mediation

TABLE 4 | The impacts of social interaction on pro-environmental behaviors using 2SLS.

variables Low-cost pro-environmental behaviors High-cost pro-environmental behaviors

Coeff S.D. Coeff S.D.

Social interaction 0.753*** 0.146 −0.652*** 0.120
Age 0.015*** 0.002 0.002 0.002
Education 0.286*** 0.026 0.138*** 0.020
Male −0.270*** 0.045 0.034 0.033
Married 0.209*** 0.054 −0.056 0.040
Having a job 0.001 0.047 0.196*** 0.035
Communist 0.109 0.077 0.274*** 0.063
Family size −0.019 0.016 0.022* 0.011
Number of children −0.120*** 0.023 −0.012 0.015
Rural −0.762*** 0.055 −0.004 0.041
Family asset −0.063 0.041 0.041 0.031
Level of social class −0.008 0.014 0.061*** 0.011
Leisure time 0.082*** 0.006 0.094*** 0.005
Media use 0.060*** 0.020 0.030* 0.016
Constant 3.681*** 0.410 4.869*** 0.330
Observations 10,723 — 10,723 —

Adjusted R2 0.190 — 0.052 —

Notes: Authors’ own computation. The F-statistic from the test on the strength of instrumental variable in the first stage of the 2SLS is 84.16 (p-value � 0.000), which is larger than the
critical value of ten. * and *** indicate a significant level of 10 and 1%, respectively.

TABLE 5 | The mediation effects of conformity.

variables Conformity Low-cost pro-environmental
behaviors

High-cost pro-environmental
behaviors

Coeff S.D. Coeff S.D. Coeff S.D.

Social interaction 0.126*** 0.009 0.131*** 0.025 −0.019 0.018
Conformity — — 0.032 0.026 −0.114*** 0.019
Constant 2.764*** 0.075 5.096*** 0.217 3.683*** 0.157
Observations 10,723 — — — — —

Adjusted R2 0.027 0.236 0.152 — — —

Notes: Authors’ own computation. ***ndicates a significant level of 1%.
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effect can be confidentially rejected. The results using the
bootstrap method are reported in Table 6.

Table 6 shows that for low-cost pro-environmental behaviors
the indirect effect is 0.004. The 95% confidence intervals fall
between −0.003 and 0.011, suggesting that there is no mediation
effect of conformity. Table 6 also shows that the direct effect of
social interaction on low-cost pro-environmental behaviors is
0.131. The corresponding confidence intervals are both positive
and fall between 0.084 and 0.178, suggesting the presence of a
direct effect. Taking these results together, we find that
conformity has no mediation effect for the relationship
between social interaction and low-cost pro-environmental
behaviors, which is consistent with the results from the step-
by-step approach.

We also find that for the high-cost pro-environmental
behaviors the indirect effect is −0.014. The corresponding
95% confidence intervals fall between −0.020 and −0.009.
The direct effect of social interaction on high-cost pro-
environmental behaviors is −0.019, with the 95% confidence
intervals falling between −0.054 and 0.015. Taking these results
together, we find the presence of conformity’s indirect effect
and the absence of social interaction’s direct effect. These
results are generally consistent with the results from the
step-by-step approach, which confirms the robustness of
our results from the mediation analysis. In other words,
conformity has a full mediation effect on the relationship
between social interaction and high-cost pro-environmental
behaviors.

DISCUSSION

In this paper, we provide empirical evidence on whether and how
social interaction may affect low-cost and high-cost pro-
environmental behaviors. We find that while social interaction
increases residents’ low-cost pro-environmental behaviors, it
decreases residents’ high-cost pro-environmental behaviors.
After addressing the concern of endogeneity, the
heterogeneous impacts of social interaction on the two types
of pro-environmental behaviors still hold, though the absolute
value of the coefficients becomes larger. While some studies have
analyzed the relationship between social interaction and pro-
environmental behaviors (Miller and Buys, 2008; Macias and
Williams, 2014), our findings contribute to the literature by
highlighting the importance of distinguishing between
different pro-environmental behaviors in analysis.

Several approaches may be used to distinguish pro-
environmental behaviors. For example, There are civic and
legal pro-environmental behaviors (Smith-Sebasto and
D’Costa, 1995), active and non-active pro-environmental
behaviors (Stern, 2000), private and public pro-environmental
behaviors (Hunter et al., 2004), as well as low-cost and high-cost
pro-environmental behaviors (Andersson and von Borgstede,
2010; Abrahamse and Steg, 2011). Enlightened by the fact that
residents’ pro-environmental behaviors are often cost-sensitive
(Arain et al., 2020), our study follows the last approach. The
analysis leads to heterogeneous impacts of social interaction on
different types of pro-environmental behaviors, implying that
such separation seems to be important in similar future studies.

We also find that conformity plays a mediation role in the
relationship between social interaction and residents’ pro-
environmental behaviors. For high-cost pro-environmental
behaviors, conformity has a negative mediation effect.
Indeed, social interaction makes residents more familiar with
social norms and residents tend to avoid deviating from the
norms which may cause disutility (Akerlof and Kranton, 2000).
Our findings support the above argument and further
emphasize that residents not only follow the “good” norms
(i.e., participating in low-cost pro-environmental behaviors),
but also follow the “bad” norms (i.e., not participating in high-
cost pro-environmental behaviors) to pursue consistency with
the social majority.

We also notice that conformity has no mediation effect on the
relationship between social interaction and the low-cost pro-
environmental behaviors, implying the presence of other
mediators. For example, social interaction may increase the
low-cost pro-environmental behaviors by allowing residents to
obtain more information about the importance of environmental
protection (Videras et al., 2012). Moreover, social interactionmay
also generate emotional bonding serving as the platform where
personal resources can be mobilized and made use of (Li et al.,
2020b). That means individuals with strong emotional bonding
may easily mobilize his or her resources to make their own
contributions to the environment. Conformity has a full
mediation effect for the relationship between social interaction
and high-cost pro-environmental behaviors. One possible
explanation is that the negative mediation effects are attached
with welfare effects. Indeed, residents who spent a lot of time,
effort or money on the high-cost pro-environmental behaviors
before should be motivated to follow the behavioral patterns of
the social majority, i.e., not participating in high-cost pro-
environmental behaviors, to save the relevant cost.

TABLE 6 | Robustness tests using the bootstrap method.

path Low-cost pro-environmental behaviors High-cost pro-environmental behaviors

Indirect effect Coeff S.E. LLCI ULCI Coeff S.E. LLCI ULCI
0.004 0.003 −0.003 0.011 −0.014*** 0.003 −0.020 −0.009

Direct effect Coeff S.E. LLCI ULCI Coeff S.E. LLCI ULCI
0.131*** 0.024 0.084 0.178 −0.019 0.017 −0.054 0.015

Notes: Authors’ own computation. LLCI and ULCI indicate the lower and upper limit of the confidence intervals; ***indicates a significant level of 1%.
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CONCLUSION

Environmental problems are rooted in various human
behaviors and have been viewed as the major obstacles to
sustainable development in many developing countries. The
understanding of residents’ motivation to participate in pro-
environmental behaviors is therefore urgent. In this paper,
we try to analyze residents’ pro-environmental behaviors from
the perspective of social interaction by distinguishing between
low-cost and high-cost pro-environmental behaviors. We also
investigate whether there is a mediation role of conformity for the
relationship between social interaction and pro-environmental
behaviors, using both the step-by-step approach and the
bootstrap method.

We find that the more frequent social interaction between
residents and their friends or relatives increases low-cost pro-
environmental behaviors but decreases high-cost pro-
environmental behaviors. While conformity has no mediation
effect for the relationship between social interaction and low-
cost pro-environmental behaviors, it has a full mediation role
for the relationship between social interaction and high-cost
pro-environmental behaviors. Overall, these findings are in line
with our expectations and confirm that the impact of social
interaction may vary according to what the majority of people
do in the society. We conclude that residents will have a strong
tendency to conform to the behavioral patterns of the social
majority, especially when following the behavioral patterns of
the social majority can help them to save time, effort or
financial cost.

Our study may draw some important policy implications for
environmental protection in China. Policy design to promote
residents’ pro-environmental behaviors should consider the
attributes of different pro-environmental behaviors, e.g., the
enforcement cost. In particular, adaptive incentive policy
instruments must be developed according to the changing
enforcement cost of different pro-environmental behaviors. To
promote low-cost pro-environmental behaviors which are likely
to have been carried out by the social majority, the creation of
social norms via sharing information on environmental
protection is beneficial. Thus, policy design may aim to
encourage social interaction between residents or reveal the
social majority’s actions for environmental protection.
However, for high-cost pro-environmental behaviors, social
interaction could make the situation worse. Thus, to promote
high-cost pro-environmental behaviors external incentives

should be designed to overcome enforcement cost,
i.e., financial or spiritual incentives from the government to
compensate residents’ cost in the implementation of the
behaviors could be options.

This paper may bear some limitations. First, the behavioral
patterns of the social majority about pro-environmental
protection could be different across years due to rapid income
growth in China. Thus, readers should be cautious to generalize
our results from the analysis of one-year data. Second, the nature
of cross-sectional data limits our ability to control for time-
invariant factors in the regression, which raises the concern of
endogeneity. Although we have employed an instrumental
variable based approach to mitigate the concern, future studies
should take advantage of a panel dataset to further test the
robustness of our results. Third, due to data limitation, we are
unable to directly test what the other mediators for the low-cost
pro-environmental behaviors are, though such test in future
studies would be important to understand the relationship
between social interaction and pro-environmental behaviors.
Fourth, our work is built on the assumption that pro-
environmental behaviors are cost-sensitive, yet a direct test on
such assumption in China seems to be necessary to support our
research design.
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APPENDIX ACCORDING TO BARON
AND KENNY (1986), CASUAL STEPS
APPROACH REFERS TO THE FOLLOWING
DIAGRAM:

The coefficient α1 is the total effect of social interaction on pro-
environmental behaviours; the coefficient β1 is the effect of
social interaction on conformity; the coefficient c1 is the effect
of conformity on pro-environmental behaviours after
controlling for the effect of social interaction; the coefficient
c2 is the direct effect of social interaction on pro-
environmental behaviours after controlling for the effect of
conformity.

The mediation effect is equal to the indirect effect, i.e., the
multiplication of the coefficients β1 * c1, which has the following
relationship with the total effect and the direct effect:

α1 � c2 + β1 p c1

The casual steps approach has three main steps: The first step
is to test the significance of the total effect, i.e., the impact of social
interaction on pro-environmental behaviours; The second step is
to test the significance of the multiplication of coefficients (with
null hypothesis: β1 * c1 � 0) indirectly by sequentially testing
coefficients β1 and c1; Thee third test is to distinguish between
full and partial mediation. If c2 is significant and less than α1, it is
partially mediated; if c2 is not significant, it is fully mediated.
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