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Abstract

The rapid growth of waste severely pollutes the environment, urgently neces-
sitating waste classification and reduction. Without volunteer supervision at
waste bins, the contamination rate from mixed waste disposal remains persis-
tently high. However, instances of residents’ non-cooperation with volunteers
occur frequently. How can we promote cooperation between residents and volun-
teers? Based on reputation concern and social distance theories, this study con-
ducted three scenario experiments and one qualitative interview investigation to
address the waste classification dilemma, examining how familiarity with volun-
teers (high/low/stranger) and volunteer age (elementary school students/young
adults/older adults) influence the cooperativeness of residents of different ages
(young/middle-aged and older adults), as well as the underlying mechanisms.
Results revealed that higher familiarity with volunteers leads to greater coopera-
tiveness; under low-familiarity conditions, cooperativeness is higher toward older
adult volunteers (Experiments 1 and 2). Compared with young/middle-aged
participants, older adult participants exhibited higher cooperativeness toward
older adult volunteers, but lower cooperativeness toward stranger volunteers
than young/middle-aged participants (Experiment 2). Social distance and repu-
tation concern can serve as psychological mechanisms through which familiarity
promotes cooperation, playing a chain mediating role (Experiment 3). Multi-
ple regression analysis and qualitative research results indicate that supervision
and guidance by volunteers familiar to residents in communities, along with
residents’ own prosociality, play a key role in promoting waste classification.
These important findings provide reference value and scientific support for the
implementation of waste classification and cost reduction.
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Abstract

The rapid growth of waste poses severe environmental challenges, making waste
sorting and reduction an urgent priority. Without on-site volunteer supervi-
sion at waste collection points, contamination rates from mixed waste remain
persistently high. However, residents sometimes fail to cooperate with volun-
teers. Drawing on theories of reputational concern and social distance, this
study addresses the waste sorting dilemma through three scenario-based exper-
iments and one qualitative interview investigation. We examined how familiar-
ity (high/low/unfamiliar) and volunteer age (primary school children/young
adults/older adults) influence cooperation among residents of different ages
(younger and older adults), as well as the underlying psychological mechanisms.
Results showed that higher familiarity with volunteers led to greater coopera-
tion. Under low-familiarity conditions, cooperation was higher with older volun-
teers (Experiments 1 and 2). Compared with younger participants, older partic-
ipants exhibited higher cooperation with older volunteers but lower cooperation
with unfamiliar volunteers (Experiment 2). Social distance and reputational
concern served as psychological mechanisms mediating the effect of familiarity
on cooperation, forming a serial mediation pathway (Experiment 3). Multiple
regression analysis and qualitative findings indicated that familiar volunteer su-
pervision and residents’ own prosociality play crucial roles in promoting waste
sorting. These important findings provide valuable reference and scientific sup-
port for implementing waste sorting programs and reducing management costs.

Keywords: familiarity, age differences, reputational concern, social distance,
cooperation
Classification Code: B849: C91

chinarxiv.org/items/chinaxiv-202310.03280 Machine Translation


https://chinarxiv.org/items/chinaxiv-202310.03280

ChinaRxiv [$X]

1 Introduction: Research Significance

Global waste generation has created serious environmental problems, making
waste sorting and reduction a critical challenge. Social influence—how people
are affected by others or groups (Abrahamse & Steg, 2013)—is a key factor
in waste sorting interventions (Ling et al., 2021). Social influence promotes
waste sorting behavior through mechanisms such as reputational concern, social
distance, social norms, and volunteer supervision (Hottle et al., 2015; Leeabai
et al., 2019; Lin et al., 2016; Woodard et al., 2000). Among these, volunteer-
resident interaction is crucial for enhancing social influence and promoting sort-
ing behavior (Gronlund & Falk, 2019; Xu et al., 2016; Zelenika et al., 2018).
Without on-site volunteer supervision, residents’ participation rates remain low
and contamination rates stay high. Volunteer contributions often exceed actual
financial expenditures, generating substantial social benefits (Pillemer et al.,
2017). However, some waste sorting practices fail because they cannot sustain
residents’ long-term behavior. For instance, residents may sort only when re-
quired but reduce or stop later. Habit formation takes time; Xu et al. (2016)
proposed that three months of volunteer supervision can help establish waste
sorting habits. Yet under imperfect legal frameworks, residents sometimes refuse
to cooperate with volunteers.

To persuade residents, some communities recruit acquaintances as volunteers
(Li, 2020; Wang, 2019) or use older adults for persuasion and supervision (Xu
et al., 2016), while others employ primary school children to influence family
members (Deng et al., 2022; Maddox et al., 2011). When people learn that
familiar individuals engage in environmental behaviors, their own willingness to
cooperate strengthens (Xu et al., 2021). Thus, recruiting community members
as leaders or role models—particularly influential groups such as older adults or
student representatives—to demonstrate and persuade non-compliant neighbors
proves more effective than simply providing information (Knickmeyer, 2020).
However, which volunteer types best promote resident cooperation remains un-
determined, as does the underlying mechanism. This study therefore examines
how volunteer familiarity and age affect cooperation in waste sorting and the
mediating processes involved.

1.1 The Effect of Familiarity on Cooperation

Familiarity reflects the degree of mutual understanding between people (Good-
man & Leyden, 1991) or the frequency of interpersonal interaction (Freeberg,
2020; Géachter & Fehr, 1999). Familiarity can be enhanced through communi-
cation and contact (Moore & Geuss, 2020), ranging from high to low: family,
close friends, classmates, colleagues, neighbors, etc. (Freeberg, 2020; Géchter
& Fehr, 1999). Simple familiarity, achieved through repeated social processes,
substantially facilitates interpersonal interaction and behavior (Freeberg, 2020).
Previous research demonstrates a significant correlation between familiarity and
cooperation. Quervel-Chaumette et al. (2015) found that higher familiarity
strengthens altruistic preferences, which form the basis of human cooperation.
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Generally, people invest less when encountering new partners, but cooperation
increases with familiarity (Keller & Reeve, 1998). The classic mere exposure
effect shows that simply repeating a stimulus to increase familiarity reduces un-
certainty and promotes positive preferences (Lunn et al., 2020; Zajonc, 1968).
Other studies reveal that even minimal familiarity—such as knowing someone’s
identity—boosts cooperation (Géachter & Fehr, 1999). However, the causal rela-
tionship between familiarity and cooperation requires verification.

Cooperation involves group members working together toward common goals.
In social dilemmas, cooperation means individuals willing to incur costs to
benefit the group (Rand, 2016; Sun et al., 2022). Most cooperation research
uses costly investment tasks, whereas everyday cooperation requires minimal
effort—simply considering others’ needs when making decisions (van Doesum
et al., 2021). Waste sorting requires universal participation and essentially
represents daily cooperative behavior. However, in practice, despite on-site vol-
unteers, cooperation remains suboptimal, with some residents refusing to sort
(Wang, 2019). Qualitative studies show that close relationships with neighbors
or family increase cooperative participation (Li et al., 2017), yet few quantita-
tive studies have examined whether and how familiarity with volunteers affects
cooperation. Therefore, based on quantitative methods, we propose Hypothesis
1: High-familiarity volunteers promote greater cooperative intention and waste
sorting behavior than low-familiarity volunteers.

1.2 Age Differences in Cooperation

Beyond familiarity, age may be an important factor influencing waste sorting
cooperation. Cooperation levels shift with age. Children lack stable self-identity,
values, and mature cooperative strategies, making them more susceptible to
influence than adults. Adults develop stable identities and values, leading to
more persistent cooperative decisions (Foulkes et al., 2018; Gutiérrez-Roig et
al., 2014). In older adulthood, cooperation increases further (Gutiérrez-Roig et
al., 2014). Thus, cooperative behavior exhibits age differences.

The age of interaction partners also influences cooperation. Younger people
show stronger willingness to cooperate with older than with same-age peers
(Romano, Bortolotti et al., 2021). Both younger and older adults reject unfair
offers from younger partners more strongly (Bailey et al., 2013). People perceive
older adults as more trustworthy and expect greater generosity and cooperation,
showing higher willingness to cooperate with them (Romano, Bortolotti et al.,
2021).

Additionally, due to family hierarchy and filial piety norms, older adults receive
greater respect in intergenerational relationships and even hold power beyond
younger people. According to politeness theory, people employ more polite
communication strategies to avoid threatening older adults’ face (Zhang et al.,
2005). We therefore propose Hypothesis 2: In waste sorting practice, regardless
of familiarity, people exhibit higher cooperation with older volunteers.
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The effect of familiarity on cooperation may also vary by participant age. For
instance, Zhang et al. (2017) found that familiarity increased cooperation among
university students but not significantly among middle school students. Molina
et al. (2019) studied three generations and found that grandchildren and parents
showed higher cooperation with relatives than non-relatives, but this difference
was absent in older adults. Whether volunteer type effects on cooperation vary
by participant age in non-kin, broader interpersonal contexts remains unverified.
We therefore propose Hypothesis 3: Familiarity significantly affects younger
adults’ cooperation but not older adults’.

1.3 Potential Mechanisms of Familiarity’s Effect on Cooperation

Why does familiarity affect cooperation? Two social influence mechanisms have
been identified: reputational concern and social distance.

1.3.1 Reputational Concern In acquaintance societies, reputation plays a
vital role in individual behavior and represents a key factor in human coop-
eration (Giardini et al., 2021; Wang, 2021). Reputational concern—the de-
gree to which people care about being evaluated by others (Romano, Saral
et al., 2021)—influences prosocial behavior and sometimes mediates it (Wu et
al., 2016). Indirect reciprocity reflects reputation’s importance for cooperation
(Wang, 2021), whereby people measure others’ altruism through reputation and
prefer cooperating with altruistic individuals (Xie et al., 2017). For example,
people may contribute to public goods like waste sorting in front of acquain-
tances to enhance their reputation, potentially receiving future returns through
indirect reciprocity (Sylwester & Roberts, 2013).

Reputation also facilitates partner selection. Individuals gain good reputations
by helping others, which guides others’ partner selection decisions—a pattern
known as competitive altruism (Szdmadé et al., 2021). This explains why people
show more prosocial behavior when acquaintances are present. By cultivating a
reliable, altruistic image and spreading reputation, individuals attract more co-
operation opportunities and receive greater help (Tan et al., 2017). Competitive
altruism thus demonstrates reputation’s importance for cooperation (Farmer &
Farrelly, 2021).

Gossip—evaluative informal communication about past experiences and
observations—plays a key role in maintaining reputation systems (Szdmadd
et al., 2021; Yao et al., 2014). Gossip content about others’ cooperativeness
influences personal reputation and future cooperation intentions. Gossip
threats promote cooperation (Romano, Saral et al., 2021; Wu et al., 2016)
because when people know they are observed and that this information can be
shared, they cooperate more (Szamadé et al., 2021). Familiarity increases gossip
likelihood; people are more likely to discuss familiar than unfamiliar individuals
(Yao et al., 2014), such as familiar people’s waste sorting behavior. When
familiar people are present, residents are more likely to engage in cooperative
behaviors like donations (Tan et al., 2017). Knowing that acquaintances might
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see their waste sorting behavior increases reputation transmission likelihood,
making people more cooperative.

1.3.2 Social Distance According to social impact theory, social influence
is proportional to the strength, immediacy, and number of influence sources
(Latané, 1996). Intimacy increases social influence salience; for example, people
are more influenced by neighbors than strangers. Social distance represents
the abstract degree of emotional or relational closeness between people—a form
of psychological distance that measures subjective psychological proximity to
others (Lu et al., 2016; Trope et al., 2007; Zhang et al., 2021). Simmel (1955)
categorized interpersonal distances as close, medium, and far, which this study
maps onto high-familiarity, low-familiarity, and unfamiliar individuals.

Social distance indicates the likelihood that others will provide benefits or that
people subjectively infer others’ willingness to help. Cooperation intentions dif-
fer across social distances. People hold the notion that “the greater the social
distance, the less help provided” because distant relationships make long-term
interaction harder to maintain and reduce potential long-term benefits (Tan et
al., 2017). If people anticipate future encounters, they are less likely to deceive,
as deception would be discovered (Bradner & Mark, 2002). Therefore, cooper-
ation intentions—such as complying with waste sorting—may be influenced by
social distance: greater familiarity reduces social distance and facilitates coop-
eration.

Although both reputational concern and social distance may explain the
familiarity-cooperation relationship, most previous studies examined them
separately. Some found that social distance and reputational concern jointly
regulate altruistic motivation (Zhan et al., 2022), while others suggested people
use social distance to judge whether reputational investment is worthwhile (Tan
et al., 2017). However, whether these variables operate as parallel mediators
or in sequence remains unclear and requires verification. We therefore propose
Hypothesis 4: In prosocial behaviors like waste sorting, reputational concern
and social distance serially mediate the effect of familiarity on cooperation.

1.4 Overall Research Framework

In summary, this study employs three experiments and one field qualitative
investigation to examine whether and how volunteer familiarity and age affect
residents’ cooperative intentions. Experiment 1 investigates the effects of famil-
iarity and volunteer age on cooperation. Experiment 2 validates Experiment
1’s findings and tests age-related differences. To examine ecological validity
and practical experience, we conducted qualitative interviews with experienced
waste sorting practitioners. Experiments 1 and 2 both verified familiarity’s ef-
fect on cooperation. Experiment 3 introduces reputational concern and social
distance to explore the underlying mechanism.
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2 Experiment 1: Effects of Volunteer Familiarity and Age
on Cooperation

2.1 Participants and Design

Using G*Power 3.1 (Faul et al., 2007) for repeated-measures ANOVA with o =
0.05 and medium effect size (f = 0.25), the required sample size for 95% statisti-
cal power was at least 22. We recruited 154 university students who voluntarily
participated. The questionnaire was distributed online randomly. Seventy-five
participants were excluded for providing uniform responses or failing attention
checks, leaving 79 valid participants (mean age = 20.16 years, SD = 2.20).
The study used a 3 (volunteer familiarity: high/low/unfamiliar) x 3 (volunteer
age group: primary children/young adults/older adults) within-subjects design,
with the dependent variable being participants’ willingness to cooperate with
volunteers (i.e., choosing to sort waste).

2.2 Materials

Familiarity Manipulation and Validation. To differentiate familiarity lev-
els with on-site volunteers, high familiarity was defined as a neighbor volunteer
known for five years, low familiarity as a volunteer seen and remembered in
the community, and unfamiliar as an unknown volunteer (familiarity = 0, re-
quiring no manipulation). To validate the manipulation, 21 participants (who
did not participate in the main experiment) rated the familiarity of “a neighbor
known for five years” and “someone seen and remembered in the community”
on a T-point scale (1 = completely unfamiliar, 7 = completely familiar). High-
familiarity materials (M = 5.76, SD = 1.04) were rated significantly higher
than low-familiarity materials (M = 4.43, SD = 1.33), t(20) = 7.14, p < 0.001,
Cohen’s d = 1.14, confirming effective manipulation.

Experimental Materials. Mental imagery can evoke emotional and moti-
vational responses similar to actual experiences, producing equivalent effects
to real situations (Yu et al., 2013). We adapted previous research paradigms
(Fields et al., 2021; Hsee & Weber, 1997) and real-world waste sorting scenarios
(Zhao et al., 2021). Materials consisted of 18 three-sentence scenario vignettes.
As shown in Table 1 , each vignette included the 3 x 3 conditions (volunteer
familiarity x volunteer age), forming nine versions with 162 total items. Each
participant responded to 18 items (two per condition). Each vignette presented:
(1) a waste sorting scenario using gender-neutral third-person pronouns (e.g.,
“Xiao Huang”); (2) the independent variable conditions; and (3) a question
asking participants to predict whether the protagonist would immediately sort
waste, with three response options (yes/no/uncertain) measuring cooperation
intention.

A Latin square design balanced presentation order. The questionnaire was dis-
tributed online. Participants first read instructions, provided informed consent,
answered questions, and finally reported demographic control variables: age,
gender, education, whether they had children, volunteer willingness (7-point
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scale), whether they had encountered on-site volunteers (yes/no), waste sorting
attitudes (7-point scale), and whether their locality had enacted waste sorting
regulations (yes/no/unclear). To ensure authenticity and avoid order effects
and comprehension bias, we: (1) used Latin square design; (2) randomized item
order; (3) emphasized anonymity and absence of correct answers; and (4) re-
quested honest responses. Completion took approximately five minutes, after
which participants were thanked.

2.3 Results and Discussion

Chi-square tests examined differences in waste sorting cooperation across vol-
unteer types. Results showed significant differences in cooperation rates, 2(16,
N = 1422) = 285.64, p < 0.001. As shown in Figure 1 [Figure 1: see orig-
inal paper], participants cooperated with high-familiarity volunteers (79.11%)
significantly more than low-familiarity volunteers (61.60%), and low-familiarity
more than unfamiliar volunteers (27.64%). This indicates that higher volunteer
familiarity promotes greater cooperation, supporting Hypothesis 1.

Further odds ratio analyses revealed that under high familiarity, cooperation
rates did not differ significantly across volunteer age groups (ps > 0.1), suggest-
ing familiarity outweighs age in promoting cooperation. However, under low
familiarity, cooperation with older volunteers (88.98%) was significantly higher
than with primary child volunteers (77.12%), 2(1, N = 236) = 5.90, p = 0.015,
odds ratio = 2.40, 95% CI [1.17, 4.92]. Under unfamiliar conditions, cooperation
with older volunteers (59.09%) was also significantly higher than with young vol-
unteers (40.00%), 2(1, N = 168) = 6.11, p = 0.013, odds ratio = 0.46, 95% CI
[0.25, 0.86]. These results preliminarily indicate that high familiarity signifi-
cantly promotes waste sorting cooperation intention, and under low-familiarity
or unfamiliar conditions, people cooperate more with older volunteers.

To examine whether control variables affected cooperation, we conducted hier-
archical regression analysis. The first block entered demographics (age, gender,
education, having children); the second block entered waste sorting attitudes
(Cronbach’s @ = 0.836); the third block entered whether participants had en-
countered on-site volunteers; the fourth block entered volunteer willingness; and
the fifth block entered whether regulations had been enacted. Results showed
no significant effects of these variables on cooperation (ps > 0.1), possibly due to
the discrete nature of the dependent variable. Experiment 2 will further explore
control variables.

Experiment 1 demonstrated that high-familiarity volunteers promote greater
cooperation than low-familiarity or unfamiliar volunteers, providing initial sup-
port for Hypothesis 1. Using university students, Experiment 1 established
baseline effects. To enhance ecological validity, Experiment 2 recruited younger
(23-59 years) and older adults (60+ years) to replicate findings and test age-
related differences. Since children lack stable values and cooperative strategies
(Foulkes et al., 2018; Gutiérrez-Roig et al., 2014) and to ensure comprehension,
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Experiments 2 and 3 excluded child participants. Additionally, because waste
sorting requires habit formation and long-term mechanisms, Experiments 2 and
3 added both immediate and future sorting scenarios, using 7-point scales to
measure habit formation.

3 Experiment 2: Effects of Volunteer Familiarity and Age
on Cooperation Across Age Groups

3.1 Participants and Design

Using G*Power 3.1 (Faul et al., 2007) for mixed ANOVA with o = 0.05 and
medium effect size (f = 0.25), the required sample size for 95% power was at
least 22. We recruited 100 younger adults (23-59 years) and 100 older adults
(60+ years). Twenty-six participants were excluded for repetitive responses
(>90% identical), leaving 174 valid participants: 87 younger adults (M = 40.63
+ 7.60 years, 42.53% male) and 87 older adults (M = 68.90 £ 4.97 years,
47.13% male). As shown in Figure 2 [Figure 2: see original paper]|, we used a 2
(participant age group: younger/older; between-subjects) x 3 (volunteer famil-
iarity: high/low/unfamiliar; within-subjects) x 3 (volunteer age group: primary
children/young adults/older adults; within-subjects) mixed design, with cooper-
ation intention as the dependent variable. All participants completed the nine
within-subjects conditions.

3.2 Materials

Materials were similar to Experiment 1 (see Table 1 ), with two adjustments.
First, based on intertemporal choice paradigms (Chen & He, 2014; Zhang et al.,
2021), participants predicted protagonists’ likelihood of sorting “immediately”
and “next time.” This adjustment addressed feedback from Experiment 1 and
pilot studies: immediate sorting scenarios might involve interference from lack of
experience. After prior volunteer reminders, “next time” scenarios better reflect
habit formation and volunteer influence. Second, to measure cooperation more
precisely, we expanded responses to 7-point likelihood scales (1 = not at all
likely, 7 = extremely likely).

3.3 Pilot Study and Procedure

Experiment 2 included a pilot study with 38 participants (20-69 years) confirm-
ing that “immediate” and “next time” scenarios produced expected differences,
validating the imagery manipulation. The main procedure followed Experiment
1 using Latin square design, but included both younger and older adult partici-
pants.

3.4 Results and Discussion

3.4.1 Age and Familiarity Effects To examine age-related differences in
cooperation with different volunteers, we conducted a 2 (participant age group)
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x 3 (volunteer familiarity) x 3 (volunteer age group) mixed ANOVA on coop-
eration intention.

Results (see Figure 3 [Figure 3: see original paper]) showed significant main
effects of volunteer familiarity for both immediate sorting, F(2, 344) = 128.04,
p < 0.001, 2 = 0.43, and future sorting, F(2, 344) = 99.05, p < 0.001, 2 = 0.37.
Cooperation with high-familiarity volunteers (immediate: M = 5.47, SD = 0.04;
future: M = 5.72, SD = 0.07) was significantly higher than with low-familiarity
volunteers (immediate: M = 4.86, SD = 0.09; future: M = 5.24, SD = 0.09),
which in turn exceeded cooperation with unfamiliar volunteers (immediate: M
= 4.53, SD = 0.02; future: M = 4.85, SD = 0.11). This replicates Experiment
1, confirming that higher familiarity promotes cooperation.

For immediate sorting, the participant age group x volunteer familiarity in-
teraction was significant, F(2, 344) = 14.39, p < 0.001, 2 = 0.08. Younger
participants cooperated more with unfamiliar volunteers (M = 4.77, SD = 0.13)
than older participants (M = 4.28, SD = 0.13), p = 0.008. No other significant
effects emerged.

For future sorting, the three-way interaction was marginally significant, F(4,
688) = 2.03, p = 0.088, 2 = 0.01. The participant age group x volunteer
familiarity interaction was marginally significant, F(2, 344) = 2.61, p = 0.075,
2 = 0.02. The volunteer age group main effect was significant, F(2, 344) =
5.53, p = 0.004, 2 = 0.03. The volunteer age group x volunteer familiarity
interaction was significant, F(4, 688) = 3.12, p = 0.015, 2 = 0.02. Simple effects
analysis showed that under high (p = 0.001) and low (p = 0.021) familiarity,
cooperation with older volunteers was significantly higher than with primary
child volunteers, replicating Experiment 1’s finding of higher cooperation with
older volunteers under low familiarity. The participant age group x volunteer
age group interaction was significant, F(2, 344) = 3.34, p = 0.037, 2 = 0.02:
older participants cooperated more with older volunteers (M = 5.54, SD = 0.11)
than younger participants (M = 5.20, SD = 0.11), p = 0.025.

In summary, for both immediate and future sorting, high-familiarity volun-
teers promoted greater cooperation than low-familiarity or unfamiliar volun-
teers, replicating Experiment 1 and supporting Hypothesis 1. Age interacted
with familiarity: older participants showed higher cooperation with older vol-
unteers but lower cooperation with unfamiliar volunteers than younger partici-
pants, indicating familiarity has stronger effects on older adults. This supports
socioemotional selectivity theory, which posits that older adults prefer familiar,
emotionally meaningful social interactions (Carstensen et al., 2003).

T-tests revealed differences between sorting scenarios and prosociality. Future
sorting likelihood (M = 5.27, SD = 1.06) was significantly higher than immediate
sorting (M = 4.95, SD = 1.10), t(173) = -3.17, p = 0.002, Cohen’s d = 0.30.
Older participants reported higher volunteer willingness (M = 6.21, SD = 1.44)
than younger participants (M = 4.94, SD = 1.84), t(172) = -5.05, p = 0.002,
Cohen’s d = 0.77. Women (M = 5.42, SD = 1.01) showed higher cooperation
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than men (M = 5.09, SD = 1.10), t(172) = 2.03, p = 0.044, Cohen’s d = 0.32.
These results suggest that habit formation is gradual and familiar volunteer
supervision plays a key role.

3.4.2 Control Variables and Regression Analysis Hierarchical regression
analyses (see Online Supplementary Tables 1 and 2 ) examined control variables.
After controlling for demographics, significant positive predictors of cooperation
included: having encountered on-site volunteers (immediate: § = 0.22, t =
2.66, p = 0.009), waste sorting attitudes (future: g = 0.47, t = 6.99, p <
0.001; Cronbach’s a = 0.796), and volunteer willingness (immediate: 8 = 0.26,
t = 3.05, p = 0.003; future: § = 0.43, t = 5.98, p < 0.001). Thus, volunteer
supervision and residents’ prosociality are key to promoting waste sorting.

While Experiments 1 and 2 showed consistent results, they measured behavioral
intentions rather than actual behavior, potentially introducing bias. To validate
ecological validity, we conducted qualitative interviews.

4 Experiment 3: The Mediating Roles of Social Distance
and Reputational Concern

4.1 Participants and Design

Using G*Power 3.1 (Faul et al., 2007) for repeated-measures ANOVA with o =
0.05 and medium effect size (f = 0.25), the required sample size for 95% power
was at least 36. We recruited 85 participants. Data were collected via online
(n = 41) and paper (n = 44) questionnaires. One online participant withdrew,
leaving 84 valid participants (mean age = 26.05 years, SD = 11.01; 50% female).
Online and offline data showed similar patterns and effect sizes (Paolacci et al.,
2010; Tao et al., 2020), so they were combined for analysis.

Experiment 3 examined mediating mechanisms. To ensure response quality,
we used a 2 (volunteer familiarity: high/unfamiliar) x 2 (volunteer age group:
young adults/older adults) within-subjects design with Latin square counterbal-
ancing. Participants completed one condition per week over four weeks to avoid
practice effects. The dependent variable was cooperation intention (likelihood
of waste sorting).

4.2 Materials and Procedure

Given that many local governments outsource waste management to third-party
companies at high cost, Experiment 3 defined high familiarity as a very familiar
volunteer from the community and unfamiliar as an unfamiliar volunteer from a
third-party company (see Table 2 ). Eight participants (19-64 years) completed
a pilot test confirming material clarity.

Reputational Concern. Measured using the Reputational Concern Scale (Wu
et al., 2016) for each condition on a 5-point scale (1 = completely disagree, 5 =
completely agree; Cronbach’s o = 0.792).
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Social Distance. Measured using the Inclusion of Other in the Self Scale
(Aron et al., 1992; Chen & He, 2014; Niu et al., 2010), where participants rated
overlap between self and volunteer circles (1 = almost completely overlapping,
7 = not overlapping at all). Higher scores indicated greater perceived distance
and lower intimacy.

To ensure authenticity and avoid comprehension bias, we emphasized anonymity
and absence of correct answers before questionnaire completion. Each session
took approximately five minutes. Participants received gifts after completing
all four sessions.

4.3 Results and Discussion

4.3.1 Main Effects of Familiarity and Age A 2 (volunteer familiarity)
x 2 (volunteer age group) ANOVA on cooperation intention revealed that, for
both immediate and future sorting, age main effects were non-significant (ps >
0.1), but familiarity main effects were significant (ps < 0.001). Cooperation with
high-familiarity volunteers (M = 5.81, SD = 0.89) exceeded that with unfamiliar
volunteers (M = 5.39, SD = 1.04), replicating Experiments 1 and 2.

For future sorting, the familiarity x age interaction was significant, F(1, 83) =
4.41, p = 0.039, 2 = 0.05. Under high familiarity, cooperation did not differ by
volunteer age (p = 0.383). However, under unfamiliar conditions, cooperation
with young volunteers (M = 5.39, SD = 1.16) was slightly higher than with older
volunteers (M = 5.18, SD = 1.35), p = 0.041, differing from Experiments 1 and
2. This may reflect the third-party company context for unfamiliar volunteers
in Experiment 3.

4.3.2 Mediation Analysis of Reputational Concern and Social Distance
Three experiments consistently showed that high-familiarity volunteers promote
cooperation, but what is the mechanism? We tested whether reputational con-
cern and social distance mediate the familiarity-cooperation relationship. In
a model containing both mediators, if familiarity significantly predicts social
distance, social distance significantly predicts reputational concern, and reputa-
tional concern significantly predicts cooperation, this supports serial mediation.
If social distance does not predict reputational concern but both mediators have
independent effects, this supports parallel mediation.

Using Hayes’s (2018) PROCESS model 6 in SPSS, we tested the serial media-
tion with familiarity as the independent variable, cooperation as the dependent
variable, social distance and reputational concern as mediators, and age, gender,
education, and having children as control variables. Bootstrap sampling tested
indirect effects. Path coefficients are shown in Figure 5 [Figure 5: see original

paper].
The overall regression model was significant, R? = 0.14, F(5, 1338) = 43.58, p

< 0.001. The indirect effect through the serial pathway (familiarity — social
distance — reputational concern — cooperation) was 0.034, 95% CI [0.019,
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0.053]. The total indirect effect was 0.070, 95% CI [0.007, 0.133]. All three
path coefficients were significant: familiarity to social distance (b = -0.31, p
< 0.001), social distance to reputational concern (b = -0.12, p < 0.001), and
reputational concern to cooperation (b = 0.89, p < 0.001). However, separate
indirect effects through social distance alone (b = 0.031, 95% CI [-0.027, 0.090])
and reputational concern alone (b = 0.004, 95% CI [-0.020, 0.030]) were non-
significant. Thus, social distance and reputational concern serially mediate the
effect of familiarity on cooperation, supporting Hypothesis 4.

4.3.3 Control Variables and Regression Analysis Hierarchical regression
(see Online Supplementary Table 3 ) showed that, after controlling for demo-
graphics, reputational concern (8 = 0.26, t = 2.40, p = 0.019), waste sorting
attitudes (8 = 0.24, t = 2.26, p = 0.026; Cronbach’s a = 0.874), and having
encountered on-site volunteers (8 = 0.20, t = 2.00, p = 0.049) significantly
predicted cooperation.

Like Experiments 1 and 2, Experiment 3 found that high familiarity significantly
promotes cooperation, with age interacting with familiarity only in future sort-
ing scenarios. Importantly, social distance and reputational concern serially
mediate this relationship.

5 General Discussion

This study systematically examined causal relationships among volunteer famil-
iarity, volunteer age, and resident cooperation, along with underlying mecha-
nisms. Three experiments and qualitative interviews revealed that familiarity
significantly affects cooperation: high-familiarity volunteers promote greater co-
operative intention than low-familiarity volunteers. Age interacts with familiar-
ity: under low-familiarity conditions, cooperation is higher with older volunteers
(Experiments 1 and 2). Familiarity significantly affects both younger and older
participants, but older adults show higher cooperation with older volunteers and
lower cooperation with unfamiliar volunteers than younger adults (Experiment
2). Social distance and reputational concern serially mediate familiarity’s effect
on cooperation (Experiment 3). Multiple regression and qualitative findings in-
dicate that familiar volunteer supervision and residents’ prosociality are crucial
for waste sorting promotion. These findings provide empirical support for poli-
cymakers and scientific backing for cost-effective waste sorting implementation.

5.1 Familiarity’s Effect on Cooperation and Its Psychological Mecha-
nisms

Three experiments consistently demonstrated that higher familiarity with on-
site volunteers promotes cooperation. People associate unfamiliarity with uncer-
tainty or negative outcomes, reducing willingness to cooperate with strangers
(Molina et al., 2019; Zajonc, 1968). Uncertainty about others’ reactions, espe-
cially strangers’, may cause anxiety and negative expectations. Greater famil-
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iarity increases positive expectations (Epley et al., 2022). Thus, even minimal
familiarity boosts generosity and cooperation (Géachter & Fehr, 1999).

China is fundamentally an acquaintance society where relationships, face, and
sentiment hold special significance (Zhang & Deng, 2020). Using familiar re-
lationships to encourage waste sorting leverages traditional Chinese values of
connection and face, with peer pressure capitalizing on face-consciousness in ac-
quaintance societies (Wang, 2019). Therefore, familiarity significantly impacts
cooperation. While many local governments outsource waste management to
third-party companies at high cost, recruiting community members familiar to
residents or increasing familiarity beforehand could be more effective and cost-
efficient.

Social distance and reputational concern serially mediate familiarity’s effect.
Reputation helps predict others’ behavior, motivating people to sacrifice per-
sonal interests for cooperative, prosocial actions to build good reputations and
secure future benefits (Giardini et al., 2021). Simultaneously, people use so-
cial distance to gauge whether reputational investment is worthwhile. With
greater social distance, interaction opportunities decrease, reducing the value
of reputation and increasing self-interest orientation (Tan et al., 2017). When
familiar people are present, closer social distance increases perceived likelihood
of reciprocity, making reputational investment more valuable and encouraging
cooperation. Thus, greater familiarity reduces social distance, enhances reputa-
tional concern, and increases cooperation, such as waste sorting behavior.

5.2 Age Differences in Cooperation

Unlike previous research (Bailey et al., 2013; Romano, Bortolotti et al., 2021),
age did not independently affect cooperation but interacted with familiarity.
Under high familiarity, age did not significantly affect cooperation. However,
under low familiarity, cooperation was higher with older volunteers, possibly
because older adults are perceived as more trustworthy (Romano, Bortolotti et
al., 2021).

Contrary to Hypothesis 3, familiarity significantly affected older adults’ cooper-
ation. This may be because previous studies examined kinship groups (Molina
et al., 2019), whereas this study focused on non-kin relationships. Additionally,
most cooperation research uses costly economic games, whereas daily cooper-
ation like waste sorting occurs at the interpersonal level and is influenced by
familiarity and trustworthiness (van Doesum et al., 2021). Socioemotional se-
lectivity theory suggests that older adults, perceiving limited future time, focus
on emotionally meaningful relationships (Carstensen et al., 2003). Thus, high
familiarity particularly promotes cooperation among older adults.

Multiple regression and qualitative interviews showed that familiar volunteer
supervision and residents’ prosociality are key to waste sorting promotion. Older
adults show higher volunteer willingness than younger adults, consistent with
the prosocial growth hypothesis that prosociality increases with age (van Lange
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et al., 1997). Helping others can buffer older adults’ loss of meaningful social
roles after retirement, enhancing self-esteem, positive affect, and life satisfaction
(Caprara & Steca, 2005). Older adults may view environmental volunteering as
valuable work benefiting future generations (Pillemer et al., 2017).

5.3 Limitations and Future Directions

This study examined cooperation in the everyday dilemma of waste sorting,
proposing a low-cost, effective strategy based on familiarity. Using experimental
and interview methods grounded in competitive altruism and social influence
theories, we validated the causal relationship between familiarity and cooper-
ation and identified the serial mediation of social distance and reputational
concern. Our sample spanned younger and older adults, providing scientific evi-
dence for promoting cooperation across age groups. However, several limitations
warrant future research.

First, we measured behavioral intentions rather than actual behavior, which
may introduce bias. Future research should validate findings through field ex-
periments. Second, the younger adult group spanned a wide age range (23-59
years); future studies could use finer age categories. The scenario materials used
gender-neutral third-person pronouns (e.g., “Xiao Huang”) without distinguish-
ing specific roles like primary child volunteers or waste disposers’ ages, which
could be explored further. Third, we focused only on familiarity and age; future
research could examine how volunteers’ facial expressions, verbal communica-
tion, and persuasion skills affect cooperation. Fourth, other potential mediators
in the familiarity-cooperation relationship merit investigation.

6 Conclusion

This study demonstrates that recruiting community members familiar to resi-
dents as volunteers, or increasing residents’ familiarity with volunteers before-
hand, promotes cooperation and habit formation in waste sorting. Social dis-
tance and reputational concern serially mediate this relationship. These find-
ings provide empirical support for policymakers and scientific backing for cost-
effective waste sorting implementation.
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Supplementary Tables

Supplementary Table 1. Hierarchical regression analysis for immediate sort-
ing in Experiment 2 (N = 174)

Predictor Model 1 Model 2 Model 3 Model 4 Model 5

Age (years) -0.12 -0.11 -0.07 2.62%* 2.66**
(-1.67) (-1.50) (-0.92) (2.58) (3.14)
Gender -0.00 -0.04 3.12%* 3.72%%*
(-0.06) (-0.75) (2.94) (7.07)
Education -0.06
(-0.92)
Having -0.11
children! (-1.50)
Waste 2.58%
sorting (2.66)
attitude
Encountered 3.05%*
on-site (2.94)
volunteers?
Volunteer 4.68%**
willingness® (9.31)
Regulations 2.00%*
enacted (4.85)

Note: Gender coded: male = 1, female = 0. 'Having children: yes = 1, no =
0. 2Encountered on-site volunteers: yes = 1, no = 0. 3Volunteer willingness
(7-point scale, higher = greater willingness). p < 0.05, p* < 0.01, p < 0.001.

Supplementary Table 2. Hierarchical regression analysis for future sorting
in Experiment 2 (N = 174)

Predictor Model 1 Model 2 Model 3 Model 4 \
Age (years) -0.17 (-2.27%) -0.12 (-1.78) 6.99%** -0.10 (-1.42) -
Gender -0.01 (-0.10) 7.01%** -0.05 (-0.46) -0.08 (-0.79)
Education -0.12 (-1.78)
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Predictor

Model 1 Model 2 Model 3

Model 4

Having children!
Waste sorting attitude

Encountered on-site volunteers?

Volunteer willingness®

Regulations enacted

4.95%%* (2.43%)
5.98%** (3.36%)
13.21%%* (48.80)

11.45%%% (16.97)

Note: Gender coded: male = 1, female = 0. 'Having children: yes = 1, no =
0. 2Encountered on-site volunteers: yes = 1, no = 0. 3Volunteer willingness
(7-point scale, higher = greater willingness). p < 0.05, p* < 0.01, p < 0.001.

Supplementary Table 3. Hierarchical regression analysis for Experiment 3

(N = 84)
Predictor M SD Modell Model2 Model3 Model4 Model 5
Age 26.05 11.01-0.06 -0.06 -0.08 -0.15 -0.22
(years) (-0.28) (-0.28) (-0.35) (-0.71) (-1.05)
Gender 0.50 - -0.45 (- -0.38 (- -0.33 -0.31
0.45 3.97¥FF)  3.35%**)  (-2.87**)  (-2.73**)
(_
3.97)
Education 1.70 - -0.12 -0.10 -0.05 -0.08
0.11 (-1.11) (-0.94) (-0.46) (-0.79)
(_
1.05)
Having 2.40 * 2.24* 2.26%* 2.00%* 1.99*
children!
Waste 2.48* 2.00* 5.09%**
sorting
attitude
Encountered 4.07*%* 4.56%**
on-site vol-
unteers?
Volunteer 5.76*
willing-
ness®
Regulations 4.85%**
enacted

Note: Gender coded: male = 1, female = 0. 'Having children: yes = 1, no =
0. 2Encountered on-site volunteers: yes = 1, no = 0. 3Volunteer willingness
(7-point scale, higher = greater willingness). p < 0.05, p* < 0.01, p < 0.001.
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