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Abstract: Previous studies have paid little attention to Corporate Social Responsibility
(CSR) co-creation. In the era of digital economy, gamification mechanisms such as
feedback can promote the co-creation of virtual CSR. In order to explore how enterprises
can stimulate users to participate in virtual CSR co-creation, based on SOR theory, this
paper collects data by questionnaire, checks data consistency by big data technology-data
cleaning, and processes invalid and missing values, and makes empirical analysis on the
processed data by SPSS and AMOS. The research shows that the emotional feedback and
information feedback provided by the virtual CSR co-creation platform can promote the
continuous participation of users; Green self-efficacy plays an intermediary role in it;
Identity plays a negative regulatory role in the influencing mechanism. These
conclusions not only deepen and expand the research of value co-creation and its
applicable boundary, but also have certain significance for enterprise marketing practice.
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1 Introduction

The rapid development of the Internet and the increasing socialization of information media
make it possible for consumers to actively participate in CSR activities. The form of CSR
activities has gradually shifted from offline to online, attracting the public to participate in the
social responsibility projects initiated by enterprises, which is called "virtual CSR co-creation".
So far, some enterprises have cultivated a group of loyal users through virtual CSR co-creation,
but there are also some enterprises whose virtual CSR co-creation is rapidly disappearing. The
fundamental reason lies in whether it can trigger continuous participation and realize
long-term social responsibility value co-creation. In order to achieve this goal, some
companies are introducing gamification into co-creation projects to encourage people to
participate in CSR co-creation in an entertaining way. Ant Forest, for example, has
successfully connected people's environmental awareness with low-carbon behavior in the real
world through game design, providing continuous motivation for millions of people to develop
environmental habits. However, not all enterprises' gamification designs can successfully
retain customers. For example, the "99 Charity Day" has been stagnating in the past two years.
As an important part of gamification mechanism, feedback plays an important role in the
co-creation process of users' social responsibility value, which can motivate users to
participate externally and internally [1], [2].

Existing research on feedback mainly focuses on general consumption behavior. For example,
according to the principle of feedback effect, the positive outcome evaluation of individual
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behavior is fed back to the individual, which will promote and motivate the individual and
strengthen the repetition of individual behavior [3]. Enterprises' feedbacks on consumers’
post-purchase behavior will affect consumers’ purchase behavior [4]. Based on the existing
research, this study believes that the positive results of users' participation in virtual CSR
co-creation will be feedback to users, forming a feedback effect and prompting users to
continue to participate in virtual CSR co-creation. In the field of virtual CSR, the research on
feedback effect is still in its infancy. Therefore, how to feedback the positive results of virtual
CSR co-creation to users in order to effectively promote the continuous participation of users
becomes the problem to be solved in this study. So based on SOR model, this study uses
questionnaires to obtain data, and obtains effective questionnaires through big data
technology-data cleaning, to explore the influence mechanism and boundary conditions of
different feedback on users' continuous participation in virtual CSR co-creation, and to
provide theoretical basis for enterprises to actively and effectively carry out virtual CSR
activities.

2 Related works

2.1 Feedback design

Gamification mechanics are the rules that govern the interaction between users and game
objects. Feedback design is a kind of gamification mechanism [5], which can be used to meet
the motivation needs of users, bring positive user experience and enhance user performance
[6]. Feedback is the process in which the outside world purposefully and consciously provides
individuals with information about task operations or past behaviors [7]. Scholars have
explored the influence of feedback mechanism from different perspectives, such as feedback
timing and form of feedback [8], [9]; Types of feedback and information titer [10].

Feedback can be divided into many types in terms of content and form. From the source,
feedback can be divided into internal feedback and external feedback. From the dimension of
feedback valence, it can be divided into positive feedback and negative feedback. This paper
studies the feedback provided by enterprises to users' participation in virtual CSR activities,
which means that external motivations provide information about individuals' participation in
virtual CSR activities consciously and purposefully, in order to induce their internal
motivations. Based on the co-creation of virtual CSR, the feedback referred to in this paper is
positive feedback and external feedback. Some scholars believe that incentive system should
pay attention to users' information, emotion and social needs [11], [12] and provide feedback
that resonates with the preferences of target users. Depending on the user's needs, feedback
can provide information evaluation, emotional response, and social validation. In view of this,
feedback is divided into information feedback, emotional feedback and social feedback [13].
Emotional feedback refers to the positive emotional responses that individuals experience
from external stimuli [14]; Social feedback refers to the information that enterprises provide
users with social evaluation of their behaviors, which is related to the public and visible
information of users in the group [15]. Information feedback refers to the objective
information received by users related to the co-creation of virtual CSR [16].



2.2 Green self-efficacy

Self-efficacy refers to an individual's subjective belief about whether he or she can
successfully perform a certain behavior. Self-efficacy has been regarded as an important factor
in predicting attitude, willingness and behavior in the study of user adoption, attrition and
continuous engagement. Green self-efficacy is a concept put forward by scholars who
introduce self-efficacy into the environmental field under the trend of global green
development. It is a kind of self-cognition, specifically referring to the self-evaluation of an
individual's ability to achieve environmental goals [17]. Existing studies on green self-efficacy
mostly focus on the workplace. For example, Kim took self-efficacy as the mediating variable
to explore the impact of employee motivation on green behavior [18]. The field of virtual CSR
co-creation is rarely involved. Therefore, this paper explores the mediating mechanism of
green self-efficacy in feedback and the willingness of continuous participation in virtual CSR.

2.3 Continuous willingness to participate in virtual CSR

The concept of virtual CSR co-creation is developed on the basis of the concept of CSR
co-creation. Based on the theory of value co-creation, CSR co-creation advocates the process
in which enterprises and various stakeholder groups jointly create corporate social value. The
development of social media advocates consumers' participation in online communication and
collaboration, and makes it possible for consumers to participate in virtual CSR co-creation. In
this context, Korschun & Du defined the co-creation of virtual CSR as the process of making
stakeholders actively participate in CSR activities through the strategic application of social
media [19].

The ultimate success of co-creation depends on the continuous participation of users. Existing
scholars mainly explore the continuous participation willingness of users from two aspects.
Scholars who tend to be technology-oriented mostly use TAM model to explain users'
intention to co-create continuous participation [20]. However, scholars who are inclined to the
relationship orientation believe that co-creation is essentially a collection of people and
relationships, and the interaction between participants is an important factor to encourage
users to continue to participate [21]. However, the current theoretical research results on
virtual CSR co-creation lag behind the practical level, and there is still no strong explanation
for the formation mechanism of users' intention to co-create continuous participation.
Therefore, from the perspective of enterprise feedback, this paper explores the intermediary
mechanism and boundary conditions of feedback on the willingness to co-create continuous
participation in virtual CSR.

2.4 Moral identity

Blasi defined moral identity as a kind of individual difference, which can reflect the core or
importance of morality in a person's self-consciousness [22]. Its essence is a self-regulating
mechanism, which requires individual behavior to be consistent with social moral quality, and
then prompts individuals to produce prosocial behavior [23]. According to social cognition
theory, moral identity is the key psychological mechanism for moral cognition to transform
into moral behavior, which is activated by external situational factors. Individuals with
different moral identities will have different degrees of activation and show different
individual behavioral intentions. The higher the level of individual moral identity, the higher



the proportion of altruism in self-concept, the easier to stimulate prosocial motivation; The
lower the degree of individual moral identity is, it indicates that the moral characteristics are
deviated from the center in the self-concept, which is more likely to activate the egoistic
attribute and reduce the degree of compliance with the moral norms.

3 Research model and hypotheses

3.1 Feedback and willingness to participate in virtual CSR continuously

As an important part of gamification mechanism, feedback is a process in which the outside
world purposefully and consciously provides individuals with information about task
operations or past behaviors [7]. Based on the research results of Hassan et al. [13], we divide
feedback into emotional feedback, information feedback and social feedback. According to the
feedback intervention theory, when users participate in the co-creation of virtual CSR,
enterprises can consciously and purposefully provide information about individual task
operations or past behaviors through feedback, and realize the insight of results and thus
influence behaviors by establishing the connection between results and behavior changes. As
an important part of gamification mechanics, feedback can influence green purchase intent
through normative cognition [24]. As part of the feedback, points and MEDALS will further
influence the attitude and behavioral intention of users by influencing their environmental
protection knowledge and habits [25]. Therefore, feedback will have an impact on users'
behavioral decisions.

When enterprises provide users with emotional feedback about their virtual CSR co-creation,
users will experience positive emotions and evaluate, maintain or change their behavior based
on this. After users receive positive emotional feedback, even if there is no logical explanation
for emotional feedback, it will have a positive impact on the activity and its motivation, thus
making emotional feedback a powerful motivational tool [15], and users are willing to
continue to participate in virtual CSR activities. When users receive information feedback,
they will get objective information about their participation in virtual CSR activities from the
feedback, improve their understanding of their activities and behaviors and their possible
consequences, and influence their subsequent behaviors through the results of their behaviors
[26]. Through the information feedback received, users can understand their own efforts in
virtual CSR activities, so that users can have a deeper understanding of virtual CSR activities
and choose to continue to participate in virtual CSR activities. Social feedback is to provide
users with their social evaluation information about virtual CSR co-creation. Since humans
naturally need to socialize and interact, individuals often experience and expect social
feedback in many areas of their lives. Individuals can be encouraged to make a higher
commitment to some goals simply by sharing their lifestyle online with their friends [27].
Therefore, when users receive social feedback in participating in virtual CSR activities, the
social feedback will make users feel each other's enthusiasm for virtual CSR activities, build
friendship and trust, and continue to participate in virtual CSR activities. Therefore, we
propose the following hypothesis:

H1: Feedback (emotional feedback (a), information feedback (b), social feedback (c))
positively influences users' continuous participation in virtual CSR co-creation.



3.2 The mediating role of green self-efficacy

SOR model is composed of stimulus, organism and response. Stimulus is a factor that affects
the internal organism state of an individual, organism is a mental state that processes external
information, and response is the final behavioral result [28]. SOR theory holds that an
individual's internal state plays an intermediary role between external stimulus and behavioral
response. In this study, when users receive emotional feedback, information feedback and
social feedback in the process of virtual CSR co-creation, individual users process the
feedback content with their existing abilities and experience to stimulate the change of their
mental state, and then guide their behavioral decisions to change.

Green self-efficacy refers to an individual's evaluation of his/her ability to perform different
activities to achieve green goals [17]. According to SOR theory, external stimuli of emotional
feedback, information feedback and social feedback will induce changes in individual
cognitive state when users participate in virtual CSR co-creation. According to the theory of
feedback intervention, the feedback of individual behavior can enhance people's sense of
self-efficacy that they can engage in a certain behavior. And perceptive behavioral control
such as self-efficacy affects behavioral intention [29]. When enterprises provide users with
positive emotional responses to their participation in virtual CSR activities, users will have
positive emotions towards their virtual CSR activities, which will stimulate their cognition that
they can better complete and realize virtual CSR activities, and thus generate higher sense of
green self-efficacy. When users receive information feedback, they will obtain objective
information about their participation in virtual CSR activities from the feedback, understand
their efforts in virtual CSR activities, and believe that they can successfully carry out the
following virtual CSR activities. When a user receives social feedback, he or she will think
that his or her behavior is paid attention and appreciated by other users and his or her efforts
are valuable. The user is confident enough to participate in virtual CSR activities, thus
stimulating the user to change their cognitive status and improve their sense of green
self-efficacy. Therefore, we propose the following hypothesis:

H2: Feedback (emotional feedback (a), information feedback (b), social feedback (c))
positively affects green self-efficacy.

Previous studies have found that green self-efficacy, as a kind of self-cognition, has a positive
impact on green behavior [17]. Snichotta et al. found that in the process of maintaining
physical activity, those users with sufficient confidence have a stronger willingness to
continue to participate and are more capable of achieving changes in healthy behaviors [30].
According to the resource conservation theory, green self-efficacy, as a cognitive and
psychological resource of individuals [31], can have an impact on individual behavioral
performance. Users with high green self-efficacy have rich psychological resources and
believe that they can achieve their green goals. In this case, users will try to obtain resources
from the platform provided by the enterprise and continue to participate in virtual CSR
activities. Therefore, users with high green self-efficacy will positively understand the
significance of virtual CSR activities, and then make full use of their internal and external
resources to continue to participate in the creation of virtual CSR. According to SOR theory,
when users receive emotional feedback, information feedback and social feedback, users will
be capable of achieving green goals. With the improvement of green self-efficacy, users will
choose and find a state that is balanced with their self-cognition, implement behaviors that can



shape and improve their self-image, and continue to participate in virtual CSR activities.
Therefore, we propose the following hypothesis:

H3: Green self-efficacy positively affects the willingness of continuous participation in virtual
CSR.

H4: Green self-efficacy plays a mediating role between feedback (emotional feedback (a),
information feedback (b), social feedback (c)) and users' willingness to continuously
participate in virtual CSR.

3.3 The moderating effect of moral identity

Moral identity is defined as an individual difference that reflects the degree to which morality
is central or important to a person's sense of self. Individuals with different moral identities
will have different degrees of activation, which will show different individual behavioral
intentions. Virtual CSR co-creation is an altruistic activity, and users' participation in virtual
CSR co-creation is a moral behavior. Users with high moral identity have stable moral control
in their hearts, guide their behaviors according to high moral characteristics [32], show a more
pious attitude towards moral behaviors, and are willing to increase the output of moral
behaviors. Therefore, for users with high moral identity, regardless of their green self-efficacy,
Users are more willing to increase their ethical behavior, thus demonstrating their willingness
to continuously participate in virtual CSR activities, which weakens the impact of green
self-efficacy on their willingness to continuously participate in virtual CSR activities. For
users with a low level of moral identity, their moral control is weak and they will not
deliberately maintain their moral image. Only when they believe that they can achieve green
goals will they continue to participate in CSR co-creation. Therefore, we propose the
following hypothesis:

HS5: Moral identity regulates the relationship between users' green self-efficacy and their
willingness to co-create and participate in virtual CSR.

To sum up, the theoretical model constructed in this paper is shown in Figure 1.
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Fig.1. Research model

4 Materials and methods

4.1 Sample selection and data sources

In this study, the questionnaire survey method was adopted, and 161 questionnaires were
produced and distributed for recycling. The invalid questionnaires were eliminated by big data



technology-data cleaning, and 152 wvalid questionnaires were found. See Table 1 for
descriptive analysis of samples. In this study, users participating in Alipay Ant Forest were
selected for investigation, because the platform's virtual CSR co-creation project has a large
number of users with high levels of participation and activity, and can provide users with the
possibility of long-term participation. SPSS 25.0 software and Amos 24.0 software were used
for empirical analysis of the survey data, to test the scientifically and rationality of the
research hypothesis and theoretical model.

Table 1. Sample descriptive statistics (N=152)

Sample Classify Frequency Sample Classify Frequency
characteristics characteristics
Gender Male 69 Stuc.lent 104
Female 83 Enterprise staff 31
18-25 141 . National 1
Age Occupation organization staff
26-35 11 Self-employed 13
individual
Education High school 3 Other 3
College 11
Bachelor 42
Postgraduate 96

4.2 Tool of measurement

In this paper, using the maturity scale of predecessors for reference, the core variables are
scored by Likert scale 7, and after discussion with professors in combination with the research
situation, appropriate corrections are made, and the corresponding reliability test is carried out
by SPSS. Emotional feedback (EF) is based on the scale of Lin et al. [33], with four items, for
example, "I feel very satisfied when I see the progress of my activities". The reliability
coefficient of this scale is 0.924. According to the Hsu& Lu [34] scale, there are four items in
the information feedback (IF), for example, "the information given by the platform helps me
better understand my behavior". The reliability coefficient of this scale is 0.914. Social
feedback (SF) is based on the Hamari & Koivisto [35] scale, with 4 items, for example, "I like
other users' comments and my behavior". The reliability coefficient of this scale is 0.933.
Green self-efficacy (GS) is based on the scale of Chen et al.[36], which consists of 5 items.
For example, "I think I can successfully practice the concept of environmental protection".
The reliability coefficient of this scale is 0.917. Continuous willingness to participation (CWP)
in virtual CSR is based on Bhattacherjee's [37] scale, there are three items: for example, "I
intend to continue to participate in ANT FOREST". The reliability coefficient of this scale is
0.808. The scale of Aquino et al. [23] is used as the basis for moral identity (MI), with 5 items,
which describes 9 moral words (caring ", compassionate ", "just", etc.). The respondents are
required to conduct self-assessment for these moral words. For example, "People with the
above qualities make me feel good". The reliability coefficient of this scale is 0.863.



5 Results

5.1 Confirmatory factor analysis

Amos 24.0 was used to fit the structural equation model with 152 questionnaire data and the
theoretical model. The fitness test indexes were as follows: X2 /df = 3.098, GFI = 0.968,
CF1=0.989, IF1=0.989, RMSEA=0.118, indicating a good degree of fitting of the measurement
model, so the model test can be carried out. Since self-reported data was used in this study,
common method bias may exist. Therefore, single factor confirmatory factor analysis was
used to test common method bias for all self-rated questions. The results showed that the
model fit was poor, indicating that there was no serious common method bias problem in the
model.

5.2 Descriptive statistical analysis

Table 2 reports the mean value, standard deviation and correlation coefficient of the variables
in this study. The results show that emotional feedback, information feedback, social feedback,
green self-efficacy, moral identity and willingness to continuously participate in virtual CSR
are all correlated to some extent, which provides a good basis for the follow-up test of this
study.

Table 2. Descriptive statistics and correlation analysis results

Mean S.D. EF IF SF GS MI CWP
EF 6.35 0.93 1
IF 6.25 0.98 0.910** 1
SF 6.29 1.03 0.869**  (.898** 1
GS 6.26 0.84 0.817**  0.856**  0.782%** 1
MI 6.56 0.63 0.276**  0.274*%*  0.255** 0.198* 1
CwWP 6.52 0.64 0.865**  0.876**  0.800** 0.864** 0.473** 1

Note: *p < 0.05, **p <0.01
5.3 Hypothesis testing

In this study, the structural equation model is constructed by AMOS, SPSS and PROCESS
plug-in to test the hypothesis, and the results of the study partially support the hypothesis.
Firstly, the structural equation model constructed by AMOS found that affective feedback
significantly positively affected the willingness to participate in virtual CSR (B=0.495,
P<0.01). Information feedback significantly positively affected the willingness of virtual CSR
to participate continuously (f=0.666, P<0.01). The effect of social feedback on the willingness
to continuously participate in virtual CSR was not significant (f=-0.049, P>0.05), possibly
because the sample size was relatively small or the Ant Forest provided users with less social
feedback. Since the main effect of social feedback is not valid, the mediating effect of green
self-efficacy between social feedback and virtual CSR is also not valid. Hla, H1b is true, Hlc,
H4c is not true.

Secondly, affective feedback positively affected green self-efficacy (p=0.254, P<0.01).
Information feedback significantly positively affected green self-efficacy (B=0.762, P<0.01).
Social feedback positively affected green self-efficacy, but not significantly (8=0.012, P>0.05).
H2a and H2b were valid, but H2¢ was not.



Furthermore, green self-efficacy significantly positively affected the willingness to participate
in virtual CSR (B=0.416, P<0.01), H3 was established, and the direct effect of emotional
feedback and information feedback on the willingness to participate in virtual CSR was
decreased after the introduction of green self-efficacy (f=0.388, P<0.01; p=0.336, P<0.01).
Therefore, green self-efficacy played a mediating role between emotional feedback and
information feedback and users' willingness to continuously participate in virtual CSR. H4a
and H4b were established. Through model 4 in SPSS PROCESS v4.1, the Bootstrap method
was used to further verify the robustness of the mediation model, in which the number of
models was set to 4 and the sample size was set to 5000. It is found that at 95% confidence
level, the confidence interval for the indirect effect of green self-efficacy on the impact of
emotional feedback and information feedback on the willingness to continue to participate in
virtual CSR does not contain 0, and the intermediary effect is significant. However, the
confidence interval of the indirect effect between social feedback and the intention of
continuous participation in virtual CSR contains 0, and the mediating effect is not significant.
The research results again support H4a, H4b, and do not support H4c.

Finally, Moral identity and the interaction between moral identity and green self-efficacy are
introduced into the regression analysis model, that is,

Y=apta; X;+ta;M;+a; X;M

Y stands for CWP, X stands for GS, M stands for MI, al, a2 and a3 stand for coefficients, and
a0 stands for intercept. Hierarchical regression analysis was carried out by SPSS and SPSS
PROCESS shows that the interaction coefficient is significant (=-0.224, P<0.01), indicating
that moral identity has a negative moderating effect, and H5 was established. The moderating
effect of moral identity is shown in Figure 2.
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Fig.2. The moderating effect of moral identity

6 Discussion and conclusions

In combination with the development of the Internet and the era background of information
media socialization, this study takes Ant Forest as the object to explore the influence of
feedback (emotional feedback, information feedback and social feedback) on the intention of
continuous participation in virtual CSR. First, feedback has a significant positive impact on
the willingness to continuously participate in virtual CSR. Second, green self-efficacy
mediates the impact of feedback on the willingness to continuously participate in virtual CSR.



Third, moral identity negatively moderates the relationship between green self-efficacy and
the willingness to continuously participate in virtual CSR.

6.1 Theoretical implications

First, the research focuses on the co-creation of virtual CSR, which enriches the research in
the field of value co-creation. Previous studies mainly focused on the co-creation of offline
CSR, but rarely involved online CSR. Therefore, combining the characteristics of the new era,
this paper explores the influence of feedback on the willingness to continue to participate in
virtual CSR, which certificates the content of previous studies. Second, by introducing green
self-efficacy into the study on the relationship between the continuous willingness of virtual
CSR, this study promoted the crossover of literature in the field of psychology and
management. Previous studies mostly focused on the impact of perceived usefulness and other
variables on the willingness to participate in virtual CSR. This paper explores the "black box"
of the willingness to participate in virtual CSR by introducing the variable of green
self-efficacy. Thirdly, based on the perspective of moral identity, this study examines the
moderating effect of moral identity on the relationship between green self-efficacy and the
willingness to continuously participate in virtual CSR, and expands the research on its
boundary conditions. The study of moral identity as a moderating variable not only expands
the research Angle of moral identity, but also certificates the research content of continuous
participation intention of virtual CSR.

6.2 Practical implication

First, research shows that when users participate in virtual CSR activities, if they receive
emotional feedback and information feedback, they will be stimulated to better realize their
own virtual CSR activities and continue to participate in the creation of virtual CSR. Therefore,
when building a virtual CSR co-creation platform, enterprises need to give users emotional
and information feedback from time to time, so that they can understand the significance of
participation, increase their affirmation of their ability to achieve green goals, and make them
more enthusiastic in the virtual CSR co-creation activities organized by enterprises. Second,
focus on cultivating users' moral identity. Research shows that users with a high level of moral
identity are more willing to continue to participate in virtual CSR co-creation regardless of
whether they receive feedback and whether they have a high sense of green self-efficacy.
However, users with a low level of moral identity will be willing to continue to participate in
virtual CSR co-creation only if they have a high sense of green self-efficacy. Therefore,
enterprises not only need to give users feedback when building the platform, but also need to
cultivate users' sense of moral identity as much as possible, stimulate their enthusiasm for
moral behavior itself, and continue to participate in the creation of virtual CSR.

6.3 Limitations and future directions

The research reveals the mechanism of the influence of feedback on the willingness of
continuous participation in virtual CSR, but there are still some limitations. First, the sample
size is small and only focuses on ant forest. In the future, the sample size can be expanded and
tested with other platforms as research objects to improve the external validity of the model.
Secondly, the research method has its own limitations, so the model can be verified by the
situational experiment method in the future. Third, the study only explores the mechanism and



boundary conditions of green self-efficacy and moral identity in feedback and the willingness
to continue to participate in virtual CSR. In the future, the mediation and regulation of this
influence can be explored from other perspectives.
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