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Abstract: Achieving cooperation to address social dilemmas has long been a global problem.
This study examined, using an environment-focused step-level public-goods-dilemma game,
the effect a consistent contributor (CC) has on group cooperation, as well as the mediating role
moral elevation and the moderating role social value orientation (SVO) play in this process.
A total of 196 students were recruited and classified as “pro-selfs” or “pro-socials” based on their
SVOs; individuals with the same SVO characterization were randomly allocated to groups of
four, and then randomly assigned to the CC condition or the control condition to play 15 rounds
of public-goods-dilemma games. In the CC condition, additional computer-controlled players
represented the CCs. The results showed that the CC groups cooperated and earned more than
the control groups did. Multi-level mediation analysis confirmed that moral elevation partially
mediates the CC effect. Although the CCs had a direct impact on both pro-socials and pro-selfs,
multi-level moderated-mediation analysis demonstrated that CCs influenced pro-socials directly,
but affected pro-selfs’ decision-making indirectly, through moral elevation. This study contributes to
a better understanding of sustainability of cooperation in social dilemmas by showing that consistent
cooperative behaviors are contagious, and that their effects differ based on an individuals’ SVO.

Keywords: consistent contributor; cooperation; environment; moral elevation; social value orientation;
step-level public goods

1. Introduction

Promoting cooperation in groups when individual and collective interests are in conflict has
long been a prominent topic in many fields. For example, consider global environment protection;
the United Nations framework convention on climate change requires all parties to the convention to
limit their greenhouse-gas emissions in order to limit potentially detrimental climate change; however,
obeying the convention’s demands will inevitably influence the development of the economies of
the countries in question [1]. As a result, instilling coordination and cooperation in regard to such
conflicts continues to be a primary topic. Laboratories commonly use the “public-goods dilemma”
to simulate such real-world conflicts [2,3]. In a general continuous public-goods-dilemma game,
a group of individuals must decide whether to contribute a number of tokens to a public good or
to keep them for their personal account. The tokens that are attributed to the public good multiply
by a factor of c (>1), and are distributed equally among all members of the group, regardless of
their initial contributions to the public goods. A variation of this game is the step-level public-goods
dilemma. In this version, the public good does not return any refund unless the contributions exceed
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a specific number. In both versions of the game, one can always benefit from avoiding contributing
to the public good; however, if no one contributes, the entire team earns less than if they had to
have contributed all tokens [4,5]. Therefore, contributing to the public good is usually considered
to represent cooperative behavior. However, unconditional cooperation is easily capitalized on by
“free-riders”, and scientists have observed in iterated public-goods dilemma games that cooperation
diminishes over time [2,6]. Therefore, structural and motivational solutions have been proposed
as means of enhancing cooperation [7–9].

Structural solutions change the extrinsic social environment of a dilemma and, thus, can decrease
the greed-based motivation of free-riders, as well as the fear-based motivation some may feel in
regard to being exploited by others [10–12]. The representatives of the structural solution are reward
and sanction systems [13], which have been proven to be efficient by numerous empirical studies
on sustaining cooperation [14–16]. However, accumulating evidence has highlighted that extrinsic
sanctions or rewards not only cost resources [17], but also undermine individuals’ intrinsic cooperative
motivation [18,19]. Furthermore, the sanction system is always accompanied by a risk of antisocial
punishment, which easily leads to a vicious cycle of revenge [20,21].

As a result, a motivational solution is believed to be more cost-effective, because it changes
individuals’ perceptions of their extrinsic environment [8,22]. The application of a consistent
contributor (CC) as a motivational solution has previously been found to effectively promote
cooperation in iterated public-goods-dilemma games [23–25]. CCs are individuals who consistently
contribute to the public good, regardless of others’ contributions. Both CCs and their fellow members
earn more than individuals in groups without CCs [23]. One study tested engineering professionals’
decision-making by asking them to imagine themselves as consultants for a sustainable infrastructure
project. The results showed that projects that featured positive role models inspired positive behaviors
in others [26]. Similar effects were also observed in other studies [27–29], but these have not been cited
adequately, nor have they presented conclusive evidence that can be integrated to form a systematic
area of research.

Considering existing findings, the present study aims to examine the role of moral elevation
as a potential mechanism of the CC effect in an environment-focused step-level public-goods-dilemma
game, and also seeks to investigate whether the influence of CCs affect individuals with different social
orientations through the same mechanisms.

1.1. CC Effect and Moral Elevation

Many empirical studies have shown that group norms facilitate cooperation [14,30,31],
and cooperative norms have also been proven to be a mediator of the CC effect [23]. While most
researchers agree with these findings, they have differing opinions regarding the most suitable
theory for explaining how CCs influence cooperation via perceived group norms. First, based
on the “logic of appropriateness” framework [32], some scientists believe that CCs’ behaviors
change individuals’ perceptions of the context of their groups [33], allowing the individuals
to view a cooperative group norm as appropriate and, consequently, comply with it [29,34,35].
Second, Grant and Patil demonstrated a minority influence framework that indicated that consistent
modeling can change self-interested norms [28]. This involved applying a brand-new pattern of
behaviors to existing understandings of the social context, which sends a clear signal to others that
such behaviors are appropriate for the team. Such “self-sacrifice” behaviors cause the minority group
of CCs to be regarded as moral heroes or leaders [26,36–38], which further enhances their influence
among the majority, even though the minority possess fewer resources than the majority do [39].
Third, the social-learning theory also explains the contagion of generosity from CCs to other group
members [40]. For instance, Tsvetkova and Macy (2014) demonstrated that the CC effect can occur
through group members imitating other key members’ behaviors, which was further characterized
as third-party influence in the framework of a generosity contagion [41].
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Another explanation regarding the CC effect lies on morality. A previous study pointed out
that CCs inspire generosity through the activation of moral mindset rather than through simple
mutualism [24]. Researchers have argued that cooperation in social dilemmas is a kind of moral
behavior [42], and that individuals are driven by moral preferences (e.g., do the right thing) to engage
in such behaviors [43–47]. CCs’ behaviors are generally perceived as self-sacrificial and “for the greater
good,” and thus, their existence functions as a silent “moral suasion” for other group members [48].

Nevertheless, few studies have discussed the role of emotions in the process of the CC
effect. The classic dual-process theory suggests that two approaches work jointly in information
processing and decision making: a fast, affective, and intuitive system and a slow, reason-based,
deliberative system [49,50]. As the above-mentioned norm theories may function within the deliberative
system, the emotion-related intuitive system should never be ignored. The majority of research supports
the idea that emotions play a vital role in influencing individuals’ decision making, and are easily
activated by minorities’ behaviors [7,51,52]. One study pointed out that a reliance on emotions may be
more likely to result in a cooperative decision as compared to reliance on reasons [50]. Hence, it is well
worth investigating how emotions play a part in influencing individuals’ decision making after they have
observed the behaviors of CCs.

CCs engage in consistent pro-social behavior and witnessing such behavior can easily initiate positive
moral emotion elevation in others [28,36,53], which is usually described as a warm and uplifting feeling of
being inspired as a result of witnessing others’ virtuous or commendable behaviors [54]. Silvers and Haidt
(2008) suggested that this experience of moral elevation is accompanied by the release in the body of
oxytocin [55], a hormone that is associated with trust and pro-social behaviors [56–60]. Further, empirical
experiments have found that this feeling of elevation can increase individuals’ approval of pro-social
behaviors, and further encourage them to engage in similar behaviors [55,56,61–64]. Considering this,
we hypothesize that moral elevation mediates the relationship between the existence of CCs and fellow
members’ cooperation in repeated public-goods dilemma games.

Grant and Patil (2012) concluded that activation of moral elevation causes group members to
feel inclined towards pro-social norms and behaviors [28]. This suggestion was later supported by
the findings of a study that examined the mediating role of moral elevation on the CC effect [25].
In order to control the group norms of both conditions, the study used three computer-simulated
group members and one real participant to from a group of four; however, the study consequently
lacked sufficient ecological validation to explore the dynamic mechanisms that exist within a group of
real participants.

Considering this, for the current study we decided to recruit groups of four participants,
and simulate the CCs as experiment manipulation; therefore, the groups would be divided into
two conditions: a CC condition and a control condition. CCs’ behaviors have been found to bring
direct benefits to group members, naturally increasing group norms in favor of cooperativeness
and decreasing group members’ uncooperative, fear-based motivations [23,65]. Thus, in order
to focus more on the emotion-motivated mechanism of the CC effect, while excluding potential
benefit-motivation, the current study adopted the step-level public-goods dilemma game [2,12].
Specifically, considering the moral nature of moral elevation, in this study the public-good paradigm
was presented to participants in a moral framework relating to environment protection. The experiment
design guaranteed that the payoff matrices for participants in both conditions were actually
the same, regardless of the existence of CCs. Researchers have highlighted that the continuous
and step-level types of public-goods-dilemma games differ from each other in terms of game theory,
social interdependence theory, decision time, and social motive, and have suggested that the findings
of one type of game cannot be generalized to the other [2]. In other words, even though a CC effect was
tested and shown to exist in a continuous public-goods dilemma [23,24], one cannot simply say that
there is also a CC effect in the step-level public-goods dilemma without testing it. Hence, in the present
study we used the step-level public goods dilemma game only, as we aimed to examine the CC effect
in the step-level type of public-goods-dilemma game, and particularly hoped to identify the emotional
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process (involving feelings of moral elevation) through which CCs facilitate the cooperation of other
group members.

Hypothesis 1: Individuals in the CC groups will contribute more in the environment-focused step-level
public-goods-dilemma game than those in the control groups will.

Hypothesis 2: Moral elevation will mediate the positive relationship between the existence of CCs
and individuals’ decisions in the environment-focused step-level public-goods-dilemma game.

1.2. The Moderating Role of Social Value Orientation

Humans are heterogenous. In particular, individuals have differing perspectives and preferences
regarding self-interest and others’ interests; this is known as “social value orientation” (SVO) and is
a fundamental and stable predictor of decision-making [9,66,67]. Measurement of SVO usually classifies
individuals as “pro-selfs” (i.e., individuals who strive to maximize their outcomes) or “pro-socials”
(i.e., individuals who seek to maximize both their own and the group’s outcomes). According to
the classic “trait-consistent perspective,” individuals with the same SVO should exhibit consistent
behaviors across contexts [66,68,69]. However, this perspective is challenged by the “state-dependent
perspective,” which states that powerful situations such as stressful ones might produce consistent
behavioral consequences, regardless of individual differences [70–72]. Thus, some researchers have
proposed integrating the two theories, and suggested that trait and situation have a possible interactive
effect on behaviors [73,74]. As a result, it is reasonable to assume that contexts involving CCs have
differing impacts on individuals with different SVOs.

Two previous studies have attempted, but failed, to observe an interaction between SVO and CCs
regarding contributions in a continuous public-goods dilemma [23,25]. In contrast, another study examined
the influence of leaders’ self-sacrifice in step-level public-goods dilemmas, and consequently found that
pro-selfs are more sensitive to the existence of such leaders and posited that leaders’ self-sacrifice may
transform group members’ motives from personal to group-oriented [38]. Although the manipulation of
the self-sacrifice leaders is not identical to the CCs in the current research, this may, nevertheless, provide
some new insight regarding our hypothesis.

While our current study mainly focuses on the emotional mechanism of the CC effect, we also
hypothesize that the emotional process will differ for individuals with different SVOs. More specifically,
we suggest that SVO moderates the relationship between CC and moral elevation (path a), as well
as the relationship between moral elevation and decision-making (path b). Pro-selfs tend to maximize
self-interests; for such individuals, CCs’ behaviors could represent a “surprise” signal that shows them
that there is an alternative strategy (rather than just focusing on their own outcomes), and that such
behaviors are more appropriate in the given situation. Meanwhile, pro-socials are already willing
to sacrifice their own interests to obtain a win−win situation; therefore, exposure to moral behavior
will not have as strong an effect on such individuals as it will for pro-selfs. Based on the integrated
trait−situation theory, we hypothesized that in our experiment the pro-socials would experience stable
and high moral elevation across the two conditions, while the pro-selfs would be more emotionally
sensitive to CCs and would consequently show a stronger increase in moral elevation when the two
conditions are compared.

Similarly, the associations between the feelings of moral elevation and decision-making (path b)
could differ between pro-socials and pro-selfs. A high level of moral elevation usually instigates
a strong desire to be a better person and to engage in virtuous behaviors [61]. Such a desire may
be an indicator of a transformation of motive [38]; it can drive a pro-self to re-evaluate their past
behaviors and can consequently generate a tendency to cooperate in order to compensate for previous
incidents of selfishness. In contrast, pro-socials always adopt a cooperative strategy and behave
as “nice” people [75]; hence, moral elevation may have a weaker influence on them.



Sustainability 2019, 11, 1874 5 of 19

Finally, provided one of the paths is moderated by the SVO, the indirect effect (mediation effect) of
moral elevation should differ between pro-socials and pro-selfs. In other words, CCs affect individuals’
decision-making in public-goods dilemmas, but the emotional mechanism (specifically, moral elevation)
may differ between individuals with different SVOs.

Hypothesis 3a: Social value orientation moderates the relationship between the existence of CCs
and moral elevation.

Hypothesis 3b: Social value orientation moderates the relationship between individuals’ moral
elevation and decisions in repeated step-level public-goods dilemmas.

Hypothesis 3c: The indirect relationship between the existence of CCs and decision-making differs
depending on individuals’ orientation values (pro-selfs vs pro-socials).

In summary, in our experiment involving a repeated step-level public goods-dilemma with
an environment-focused framework, we initially expect to observe a CC effect. We will then seek to
detect the mediating role of moral elevation in the process of the CC effect. Lastly, we will consider
the moderating role of SVO, for which we expect that the effect of CC on decision-making via moral
elevation will differ between pro-socials and pro-selfs (see Figure 1).
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2. Materials and Methods

2.1. Design and Participants

The experiment comprised a 2 × 2 (condition: CC vs. control × SVO: pro-socials vs. pro-selfs)
between-participants design. We recruited students from Zhejiang University through the university’s
online message board. Students were excluded if they majored in economy or if their SVOs
could not be classified using the triple-dominance measure of social value scale (explained below).
This resulted in a final sample of 196 undergraduate students (118 women; age range 17–24 years,
M = 19.45, SD = 1.21). The participants were assigned to four-person groups based on their
SVOs (pro-socials: 27 groups; pro-selfs: 22 groups), and the groups were then randomly assigned
either to the CC condition (pro-socials: 14 groups; pro-selfs: 11 groups) or the control condition
(pro-socials: 13 groups; pro-selfs: 11 groups). The total number of 49 groups meets the general
requirement of 30 groups to achieve enough power for multi-level analyses [76–78], and 40 for
the multi-level structural equation modeling (MSEM) [79]. In the CC condition, participants were
informed that they would interact in a five-person group. However, only four of the participants were
real people; the fifth group member was a confederate manipulated by a computer program, who
consistently contributed in all rounds. In the control condition, four real participants interacted in each
group. All groups played 15 rounds of the step-level public-goods dilemma game. In order to simulate
the real-world dilemmas in which participants face conflicts between self-interests and group-interests,
and to guarantee the participants’ involvement in the economic game, incentives were typically
promised [13]. Specifically, participants were paid ¥10 (approximately $1.70) for participating, and they
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were also allowed to keep any money they gained through the public-goods dilemma (which was
converted into real money at an exchange rate of 10 tokens = ¥1; approximately $0.17). All participants
provided written informed consent. The study protocol was approved by the local ethics committee of
the Department of Psychology and Behavioral Sciences at Zhejiang University, China.

2.2. Step-Level Public Goods Dilemma

The step-level public goods dilemma was adapted from a previous study [80], and was
presented using an environment-focused scenario [81]. Participants were asked to imagine themselves
as representatives of a company, and that they were trying to form an environmental-protection-focused
corporation with the other members in their groups. At the beginning of each trial, participants were
given 10 tokens, and were asked to decide whether they would contribute all of the tokens to their
individual accounts or contribute them to an environment account. If at least X persons (the control
group: X = 2; the CC group: X = 3) contributed to the environment account, the environmental
protection corporation would be successfully established, and all participants would receive a refund
(which was calculated using the following equation; n = number of participants who contributed
to the environment account). However, if an insufficient number of persons contributed to
the environment account, the participants would lose the money they contributed to the environment
account. The final outcome comprised the refund from the environment account and the tokens in
the individual account (see Table 1). Each participant was randomly assigned a number as their
identity, meaning they played the step-level public goods dilemma anonymously over the 15 rounds.

Refund from the environment account =

{
0 n < X
12 + (n − X) ∗ 10 ∗ 0.6 n ≥ X

Table 1. The payoff matrices of (A) the control condition (four-persons group) and (B) the consistent
contributor (CC) condition (five-person group).

A. The number of PPs in the group choosing the environment account

0 PP 1 PP 2 PPs 3 PPs 4 PPs

Did you choose
the environment account?

Yes / 0 12 18 24
No 10 10 22 28 /

B. The number of PPs in the group choosing the environment account

0 PP 1 PP 2 PPs 3 PPs 4 PPs 5 PPs

Did you choose
the environment account?

Yes / 0 0 12 18 24
No 10 10 10 22 28 /

Note. CC = Consistent contributor; PP = Participant.

CCs were operationally defined as group members who consistently contribute to the public
account (i.e., the environment account) [23]. In this study, the CCs were programmed to choose
the environment account across all 15 rounds. In order to ensure that the participants noticed
the behaviors of the CCs, in each round we asked the participants to predict every other group
member’s choice using the following question: “What choice do you think Player X will make in
the next round?” If the existence of a CC was noticed, the payoff matrix of the CC condition was
actually equal to the payoff matrix of the control condition.

2.3. Measures

Participants’ SVOs were measured using the well-validated nine-item triple-dominance measure
of the social value scale [23,82,83], which has been proven to be reliable and valid among the Chinese
population [84]. For each item, respondents are asked to choose one of three different options,
which present outcomes pertaining to the participant himself/herself and an anonymous other
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person. The three options are classified into: (1) the pro-social option, which represents the most
beneficial, and most fair, joint outcomes for the participant and the other (e.g., 480 points for one’s self
and 480 points for the other); (2) the individualistic option, which represents the most beneficial
outcome for the participant of the three options (e.g., 540 points for one’s self and 280 points
for the other); and (3) the competitive option, which represents the most beneficial outcome for
the participants when compared to the other’s outcome (e.g., 480 points for one’s self and 80 points
for the other). Respondents are classified into one of the three orientations if they chose six or more
options (of the nine items) pertaining to that orientation. Following Haesevoets, Folmer, and Van Hiel
(2015), we aggregated the competitors and individualists into the new category of “pro-selfs,” because
both showed a preference for maximizing their own outcomes [85]. Previous literature has indicated
that only a small minority cannot make consistent choices in the scale (15% in the research of Declerck,
Boone, and Kiyonari [59]). In order to test our hypotheses regarding SVO, only students who could be
classified as pro-socials or pro-selfs were invited to participate in the larger experiment.

Moral elevation was measured using a nine-item scale we developed by examining the literature
and instruments. A group of Chinese researchers (2014) integrated different elevation scales developed
in Western countries [86,87], and proposed a 25-item scale that was then proven to be reliable
and suitable for measuring the moral elevation of Chinese college students, with a Cronbach’s alpha
value of 0.93 [88]. To adapt it to the current study, we refined the scale using the three dimensions
proposed by Schnall et al. (2010), namely emotional components, views of humanity, and desire
to be a better person [61]. Emotional components were assessed by asking participants to rate
the level to which they felt the following emotions after the public-goods-dilemma game: moved,
uplifted, admiration, and a warm feeling in the chest. Meanwhile, views of humanity were measured
in the same manner after the public-goods dilemma using the following items: “optimistic about
humanity,” “there is still some good in the world,” and “people are really good.” Finally, desire to
be a better person was also assessed after the public-goods dilemma using two items: “I want to
help others” and “I want to become a better person.” All items were rated using a nine-point scale
(1 = “did not feel at all,” 9 = “felt very strongly”). The overall Cronbach’s alpha value for the items
was 0.94.

2.4. Procedure

Potential participants completed the triple-dominance measure of social value scale upon enrolling
for the experiment. Of these, students who did not major in economy and who could be classified
as pro-socials or pro-selfs were then invited to perform the experiment. Upon arrival at the laboratory,
all participants were provided with informed consent forms to read and sign. They were then seated
at separate tables in a large computer room, and were forbidden to communicate with each other for
the entire experiment. Subsequently, they were provided with instruction booklets explaining the rules
of the step-level games, consistent with their assigned conditions, and were asked to complete some
questions to confirm their understanding of the rules.

After all questions had been completed correctly, the experiment began. The experiment was
developed using a software called “z-Tree” [89]. During the experiment, an environment-focused
step-level public-goods dilemma game was introduced, and participants were asked to play 15 rounds
of the game in groups of four (control condition) or five (CC condition). In each round, they were
asked to decide whether they would like to contribute their tokens to their individual accounts
or to the environment account, and also to indicate their predictions of the other group members’
choices. After 15 rounds, they completed questionnaires and indicated their feelings of moral elevation.
As a manipulation check, participants were asked to rate the following question using a seven-point
scale (1 = “strongly disagree,” 7 = “strongly agree”): “There was someone in my group who always
put their tokens in the environment account.” [23] After all the questionnaires had been completed,
participants were thanked for their participation and dismissed.
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2.5. Statistical Analyses

The present experiment used a t-test and a paired t-test to confirm the successful manipulation
of CC. Since four participants (within level: individual level) were nested within each group
(between level: group level), to test the CC effect (H1), we performed two-level multi-level
modeling (MLM) analyses using the HLM 7 software (Scientific Software International Inc.,
Lincolnwood, IL, USA). Specifically, we estimated a multi-level model that specified the effect
the existence of a CC (between level predictor) had on participants’ decision-making and profit
(within level-dependent variables).

The multi-level mediation and moderated mediation models were conducted using the Mplus 7.4
software [90]. To test the multi-level mediation effect for H2 and the multi-level moderated mediation
effect for H3, we used MSEM [91,92]. MSEM is believed to have several advantages over traditional
MLM regarding assessing mediation effects using nested structured data [91,93]. MLM usually
biases between effects, combining the between-subject and within-subject effects of within variables.
This results in conflating the estimation, and fails to include the observed and measurement error in
the model estimation. Meanwhile, MSEM corrects the sampling error, separates the between and within
effects for model estimation, and includes traditional latent variables for measurement error [91].
The relationships between the independent variable, the mediator, the moderator, and the dependent
variable on the different levels are illustrated in Figure 2.
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Figure 2. Multi-level structural equation model showing (A) a 2-1-1 multi-level mediation model
between condition (CON), elevation (ELV), and decision-making (DM); and (B) a 2-1-1 multi-level
moderated mediation model between condition (CON), elevation (ELV), social value orientation (SVO),
and decision-making (DM). The arrows extending from circles indicate random effects.

The most commonly used method for testing mediation is the casual-steps approach [94]; however,
this method has been criticized for its lack of power and the fact that it is not based on quantification [95,96].
Therefore, the Sobel test is used as a supplemental method, which mitigates the bias by examining
the significance of a * b [97,98]. However, the Sobel test assumes a * b to be normally distributed when it
is actually asymmetric. As a result, bootstrapping is recommended as an alternative method, and has
already been implemented in some software, such as in Mplus and R [95]. Several simulation studies have
highlighted the power and efficiency of bootstrapping over the Sobel test and the casual steps approach
regarding testing mediating and moderating effects, and have suggested that users only report the results
of bootstrapping instead of the results for all three methods [96,99]. Unfortunately, bootstrapping is not
available when running multi-level analyses in Mplus and, therefore, we used the open-source software R
(available at http://www.r-project.org/) (R Foundation for Statistical Computing: Vienna, Austria)

http://www.r-project.org/
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to run 20,000 Monte Carlo replications [100–102], which conducted parameter bootstrapping in order to
obtain a percentile confidence interval (CI) around the observed indirect effect.

3. Results

3.1. Manipulation Checks of the Consistent Contributors

Participants in the CC groups responded more positively to the question “there was someone in
my group who always put their tokens in the environment account” (M = 5.55, SD = 1.62) than did
participants in the control groups (M = 4.09, SD = 1.81, t (194) = −5.95, p < 0.001), whic proved
the success of the CC manipulation. Furthermore, we compared participants’ predictions of the other
group members’ choices for each round (see Figure 3), and observed that from round 6, participants had
higher contribution expectations of the CCs than of the other group members. Therefore, we compared
the average estimation for the CCs (M = 0.82, SD = 0.22) and the other group members (M = 0.71,
SD = 0.20) in the CC groups from round 6 to round 15, and the results showed a significant
difference (t (99) = −4.49, p < 0.001). We also compared the average prediction for the CC (M = 0.82,
SD = 0.22) and the predictions for the group members in the control groups (M = 0.57, SD = 0.19)
from rounds 6 to 15, and the difference was also significant (t (194) = −8.32, p < 0.001). As a result,
we found that we had successfully manipulated the existence of the CCs, and the participants began to
recognize the CCs’ behaviors at, on average, round 6. Following Weber and Murnighan (2008) [23],
we only included participants’ decisions from round 6 to 15 for further analyses, because these were
the periods when the CCs actually had effects on the individuals. We also compared the first round
of contribution across the two conditions (see Figure 4), finding that the difference in contribution
rates between the two conditions was not significant (control groups: M = 73%, SD = 0.45; CC groups:
M = 75%, SD = 0.44; t (194) = −0.331, p > 0.05); this showed that the participants’ initial expectations of
the games did not have significant differences across the two conditions.
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3.2. CC Effect in Step-Level Public-Goods Dilemma

Multi-level analyses indicated that members of the CC groups contributed significantly more
to the environment account during the final 10 rounds (M = 6.63, SD = 2.64) than did members
of the control group (M = 4.22, SD = 2.48; t (47) = 5.90, p < 0.001; see Figure 4). The experiment
design guaranteed that the existence of the CC did not bring any economic benefit for the CC group
members compared to the control group members; therefore, we were able to compare the profits of
the participants in both groups, and found that participants in the CC groups (M = 194.02, SD = 59.88)
also earned more over the last 10 rounds than did the participants in the control groups (M = 145.94,
SD = 35.32; t (47) = 3.70, p < 0.001). Moreover, the participants in the CC groups (M = 6.77, SD = 1.73)
reported higher moral elevation than did the participants in the control groups (M = 5.65, SD = 1.71;
t (47) = 3.68, p < 0.001).

3.3. The Mediating Role of Moral Elevation

To test H3, we examined a 2-1-1 model in which the relationship between condition (between-level)
and participants’ decision-making (within-level) was mediated by moral elevation (within-level;
see Table 2). The results revealed a significant indirect effect (1.94), with a 95% confidence interval (CI)
that did not contain zero [0.73, 3.22]; this supported the mediation hypothesis (H2). Further, the path cb
remained significant after the indirect effect was included in the model, and showed that the relationship
between CC and decision making was partially mediated.

Table 2. 2-1-1 multi-level mediation models predicting individuals’ decision-making in
the public-goods dilemmas.

Estimate SE 95% CI

Between level
Intercept 5.65 *** 0.24 [−5.63, −5.49]
Path ab 1.11 ** 0.35 [0.43, 1.79]
Path bb 1.33 *** 0.11 [1.13, 1.54]
Path cb 0.41 *** 0.07 [0.28, 0.54]
Residual variance ELV 0.58 *** 0.16 [0.26, 0.90]
Residual variance DM 0.28 *** 0.04 [0.19, 0.36]
Within level
Path bw 0.51 *** 0.07 [0.20, 0.63]
Residual variance DM 5.14 *** 0.58 [4.00, 6.28]
Indirect effect 1.94 ** 0.61 [0.73, 3.22] a

Note: Within level n = 196; Between level n = 49; CI = confidence interval; ELV = elevation; DM = decision-making
in the public-goods-dilemma game. The paths are illustrated in Figure 2. a The 95% CI was obtained by running
20,000 Monte Carlo replications; * p < 0.05, ** p < 0.01, *** p < 0.001.
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3.4. The Moderated Mediation Effects

Multi-level analyses showed a significant main effect of SVO on decision-making,
with the pro-socials (M = 5.94, SD = 2.89) contributing more to the environment account than
the pro-selfs did (M = 4.85, SD = 2.65; t (45) = 2.84, p < 0.01). However, the interaction of SVO
and condition was not significant (t (45) = −1.94, p > 0.05).

We then created two separate models using moderated mediation MSEM analyses (see Table 3).
Model 1 examined the moderating role of SVO in the relationship between the existence of CC
and moral elevation (path ab0), and Model 2 examined the moderating role of SVO in the relationship
between moral elevation and individuals’ decision-making in the final 10 rounds of the repeated
step-level public-goods dilemma game (path bb0). The result showed that SVO moderates path
ab0, and the interaction between SVO and CC was significant, with a 95% CI of [−2.04, −0.22];
this supported H3a (see Figure 5). However, SVO did not moderate path bb0, and the interaction
between SVO and moral elevation was not significant, with a 95% CI of [−0.12, 0.04], which meant H3b
was not true. We further interpreted the conditional indirect effect of CC on decision-making via moral
elevation, with SVO moderating the relationship between CC and moral elevation. The result showed
that the existence of a CC in the group was positively related, via moral elevation, to participants’
decision-making in the step-level public-goods dilemma, but only among pro-self groups. Specifically,
for pro-selfs, the conditional indirect effect of CC influence on decisions via moral elevation was
0.24, with a 95% CI of [0.06, 0.46] (i.e., not containing zero). Therefore, the mediation effect for
pro-selfs was significant. In contrast, for pro-socials the conditional indirect effect of CC influence on
decisions via moral elevation was non-significant, with an estimate of 0.08 and a 95% CI of [−0.08, 0.29]
(i.e., containing zero). The difference between the two conditional indirect effects was tested to be
significant, with a 95% CI of [−0.35, −0.02], which supported H3c.

Table 3. 2-1-1 multi-level moderated mediation models predicting participants’ decision-making in
the public-goods-dilemma game.

Model 1 Model 2
Estimate SE 95% CI Estimate SE 95% CI

Between level
Intercept 3.45 *** 0.15 [3.16, 3.75] −0.35 0.29 [−0.91, 0.21]

Path ab
Path ab0 1.72 *** 0.40 [0.94, 2.51]

1.11 *** 0.30 [0.52, 1.70]Path ab1 −1.13 * 0.46 [−2.04, −0.22]

Path bb
Path bb0 0.14 ** 0.05 [0.04, 0.23]

0.43 *** 0.04 [0.37, 0.50]
Path bb1 −0.04 0.04 [−0.12, 0.04]

Path cb 2.24 *** 0.39 [1.48, 3.00] 1.08 *** 0.09 [0.91, 1.25]
Residual variance ELV 0.97 *** 0.22 [0.53, 1.40] 0.57 *** 0.18 [0.22, 0.93]
Residual variance DM 0.76 0.73 [−0.67, 2.19] 0.71 *** 0.05 [0.62, 0.81]

Within level
Path bw 0.45 *** 0.11 [0.23, 0.66] 0.43 *** 0.04 [0.37, 0.50]

Residual variance DM 5.11 *** 0.51 [4.10, 6.11] 5.11 *** 0.57 [4.00, 6.22]
Conditional indirect effect

(SVO = pro-self) 0.24 ** 0.08 [0.06, 0.46] a 0.48 ** 0.14 [0.22, 0.76] a

Conditional indirect effect
(SVO = pro-social) 0.08 0.06 [−0.08, 0.29] a 0.44 ** 0.13 [0.20, 0.72] a

Difference between two conditions −0.15 * 0.07 [−0.35, -0.02] a −0.04 0.05 [−0.14, 0.05] a

Note. Within level n = 196; Between level n = 49; CI = confidence interval; ELV = elevation; DM = decision-making
in the public-goods dilemma; SVO = social value orientation (code: pro-self = 0, pro-social = 1). Model 1 examines
the moderating role of SVO in the relationship between CC and ELV; Model 2 examines the moderating role of SVO
in the relationship between ELV and DM. The paths are shown in Figure 2. a The 95% CI was obtained by running
20,000 Monte Carlo replications; * p < 0.05, ** p < 0.01, *** p < 0.001.
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4. Discussion

Achieving and maintaining cooperation in groups has always been a global problem, because it
requires personal interests to compromise in favor of collective interests. Consider the field of
environment protection as an example; the agreements obtained in real-life always fail to satisfy
the requirements for environmental sustainability [34]. In the present article, we examined the CC
effect in an environment-focused step-level public-goods-dilemma game. In accordance with previous
studies [23–25], our results showed that the introduction of CCs as a motivational solution can
effectively sustain cooperation in the domain of environment protection. Moreover, participants who
responded to CCs and cooperated more in the dilemma game not only avoided any risk of exploitation
by free-riders, but also benefited from their behaviors (creating a win−win situation), which is
a clear signal for future cooperation in the long term. In addition, we observed that the feeling of
moral elevation partially mediates the relationship between the existence of CCs and individuals’
decision-making in the public-goods-dilemma game. Further, multi-level moderated mediation
analysis showed that, although the CCs had a positive effect on the decisions of both pro-socials
and pro-selfs, the underlying emotional mechanisms differed. Specifically, pro-socials’ increased
contributions were motivated directly by the CCs, but the pro-selfs’ decision-making was influenced
indirectly by CCs through their feelings of moral elevation. Our findings clearly illustrate a model
of how eco-friendly cooperative decision-making is driven by the existence of CCs, and highlights
the role of moral elevation and SVO in this model.

The current study contributes to creating a general understanding of the mechanism underlying
the CC effect by including moral elevation in the model. The results demonstrated that our participants
perceived the consistent contribution behaviors as morally good or virtuous, and these feelings were
so strong that they caused a high level of moral elevation, which is in accordance with the findings of
previous research [25]. The activation of elevation does not require the contribution of a large number
of persons, merely a single person’s virtuous act. This also provides a supplementary explanation of
the norm-based minority influence theory regarding the CC effect, in that it describes how the generous
behaviors of a minority group can be contagious, eliciting moral elevation in others. It is also possible
that norm transformations observed and reported in previous literature were caused by the activation
of elevation [38]; this should be explicitly considered in future studies. Moreover, our findings agree
with various other findings regarding moral elevation causing altruistic behavior [55,61–64]. In short,
the mere exposure to a cooperative environment involving CCs may directly cause some individuals
to cooperate; meanwhile, other individuals are willing to mimic CCs’ pro-social environment-related
behaviors if their morals are elevated.
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On the basis of the trait−situation integrated theory, we examined the moderating role of SVO in
the CC effect, and found that the existence of CCs and SVO had no interactive effect on individuals’
environmental decision-making. This result is consistent with those of several previous studies that
have used the continuous public-goods dilemma [23,25]. When we further considered the mediating
role of moral elevation in the process of the CC effect, we found that SVO moderates the relationship
between the presence of CCs and moral elevation, but not the relationship between moral elevation
and environmental decision-making.

To be specific, pro-selfs are more sensitive to CCs’ behaviors than pro-socials are, in that
they show higher increased elevation than pro-socials do. This pattern is consistent with that of
a previous study that discovered that pro-selfs exhibit more cooperation in step-level public-goods
dilemmas when self-sacrifice leaders are present [38]. The authors explained this phenomenon using
the transformation assumption: that a charismatic leader can lead others to think and behave in
a manner that transcends self-interest [103,104]. Although the current study found a direct effect
of CCs on pro-socials and pro-selfs’ decisions, such a pattern was observed in regard to how moral
elevation is inspired by CCs’ behaviors. Thus, our findings may provide a new perspective to this
transformation theory, suggesting that positive emotion, such as moral elevation, plays a role in
this regard.

The fact that SVO did not moderate the relationship between moral elevation and decision-making
suggests that moral elevation induces a stable and general prediction of prosocial decisions,
regardless of one’s SVO. This accords with previous findings, that moral elevation leads to altruistic
behavior [55,61–64], and also presents us with a new idea regarding environmental protection
inducing feelings of moral elevation in individuals. The application of these findings can vary,
from advertisements for national environment protection to environment-related decisions inside
communities. The introduction or advertisement of consistent eco-friendly behaviors in minorities
could effectively elicit moral elevation in other individuals and further enhance their tendency to
make pro-environment decisions. When it comes to education regarding environmental protection,
much effort has been invested in the dissemination of injunctive norms [105]. Injunctive norms tell us
what others expect us to do, whereas descriptive norms (what most people do) are normally considered
more efficient in promoting environmental behaviors [106]. Our findings provide an alternative method
by introducing role models who consistently contribute to environment protection. These model
examples are more likely to evoke positive emotions among students such as moral elevation
which further leads to people voluntarily following the behaviors from these moral examples.

With regard to the mediating effect of moral elevation on the CC effect, the findings indicated that
elevation actually mediates the relationship between CCs and decision-making among pro-selfs, but not
among pro-socials. In fact, simple exposure to CCs is enough for pro-socials to follow and engage in
pro-social or eco-friendly decision-making. This is probably due to pro-socials’ initial high tendencies
to maximize the joint interests of the group and themselves. A group of pro-socials is already highly
cooperative, and the introduction of a CC will not generate a great impact. However, for the pro-selfs,
who seek to maximize their own profits, the generous behaviors of CCs actually contravene their general
understanding of appropriate behaviors in such social dilemmas. Therefore, the consistency of the CCs
instigates a higher level of moral elevation in pro-selfs than in pro-socials. Such highly activated elevation
further motivates pro-selfs to cooperate more in public-goods dilemmas. This fact was highlighted in
that, although CCs’ behaviors are generally contagious, the mechanism of contagion actually differed
between our participants’ SVO types. This result supports the trait-situation theory: that individuals
with different traits may have different responses to exposure to consistent pro-social minorities.

Even though the current study focused on the personal traits of SVOs, we believe moral preference
could be another important trait influencing CCs’ effects, which is worth further investigation.
Our observation of the highly activated moral elevation of participants in reaction to CCs’ behaviors
implies that the CCs’ behaviors were perceived as moral behaviors, and also provides further evidence
for previous studies that augured contributions to the public goods dilemma as moral behaviors [24,42].
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The majority of studies have illustrated the predictive role of moral preferences in moral behaviors;
that people engaged in behaviors they believed to be morally right [43–47]. Therefore, a study targeting
the relationship between individuals’ moral preference decisions in reaction to the CCs’ behaviors
merits further consideration.

Additionally, the current study contributed to highlighting a relatively novel and practical
multi-level modeling technique by adopting MSEM analyses, rather than MLM, for assessing
multi-level mediation and moderated mediation effects. MSEM has several advantages over MLM,
as it can address several limitations of MLM, as mentioned earlier. The adoption of this advanced
method helps in regard to the promotion and generalization of results.

Concerning the novelty of the study, we examined the effect of consistent contributors in
sustaining cooperation in an environment-focused step-level public-goods-dilemma. Most of
the previous research only examined the CC effect in a continuous step-level public-goods dilemma
game [23,24], and these results were suggested to be unable to generalize from the continuous type
of public-goods dilemma to the step-level type [2]. Therefore, our current findings contributed to
the understanding of the CC effect in such contexts and highlighted the generalization of CC effect in all
types of public-goods dilemma. Furthermore, we have discussed the mediating role of moral elevation
in the CC effect, while only a few studies have ever paid attention to this important emotion [25,28].
Finally, we successfully examined the role of SVO in the CC effect. We made an innovative proposal
that SVO may modulate the mediating process of moral elevation in the CC effect, and the results
supported that SVO moderated the relationship between CCs and moral elevation. The cooperation
that we discussed in the current study is related to environmental protection, in which maintaining
cooperation has been of great significance.

Some limitations to this study should be mentioned. First, the group sizes and payoff matrices
of the control groups and the CC groups were different. This is because the consistent contributing
behaviors of the CCs actually reduced the provision capability of the CC groups by one person.
Consequently, adding one person to the CC groups’ provision points guaranteed that the provision
points for the real participants were the same for each condition once the CCs were perceived.
The data showed that the CCs’ existence was noticed from approximately round 6 and, thus, we only
included the data for the last 10 rounds in our analyses. In addition, the participants’ first-round
contributions across the two conditions showed statistically nonsignificant differences, which meant
that the structural differences as a result of the group size and the payoff matrix did not have a strong
impact on participants’ initial decision-making. However, it is clear that not all participants realized
the existence of the CCs in round 6 and they were not also 100% sure of the CCs’ future choices.
As a result, an improved design for the step-level public-goods dilemma that involves introducing
a CC into a group without changing the original payoff matrix should be employed in future studies.

Second, our assessment of positive moral elevation lacked diversity. Moral elevation can cause
a release of the hormone oxytocin, which could be the physiological mechanism of moral elevation that
increases an individuals’ cooperative tendency [57–60]. Moral elevation has also been suggested to be
accompanied by other physiological changes, such as a feeling of “warmth” in one’s chest, a lump in
one’s throat, elevated heart rate, and relaxed muscles [63]. The employment of physiological measures
such as heart rate, blood pressure, and skin conductance response to assess the intensity of elevation
may help to extend our understanding of moral elevation and its role in the CC effect.

Third, the current research examined a motivation-based solution for inducing cooperation in
the framework of environment protection using the step-level public-goods dilemma (also known
as the “give-some dilemma”). Another commonly used type of social dilemma relating to the environment
is the “common-pool dilemma” (also known as the “take-some dilemma”). In the common-pool dilemma,
individuals must decide how many resources they would like to harvest from a common pool, while
restraining their desire to exploit all of the resources in order to allow resource regeneration [107,108].
The framing of the two games can have a different impact on decision-making [109]; however,
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the importance of cooperation maintenance does not change. It would be of interest for future research to
consider the CC effect in the common pool dilemma.

Our findings have implications regarding means of sustaining cooperation in conflicting situations,
especially regarding environmental-protection issues. By displaying to pro-selfs the consistent modeling
behaviors of minorities, the pro-selfs may feel elevated and feel a desire to engage in pro-social behaviors;
meanwhile, pro-socials can mimic such generous behaviors directly.
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