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In response to the growing concerns over resource wastage and environmental pollution caused by improper disposal of idle items, information interventions have been implemented to encourage consumers to recycle these items. While such interventions primarily aim to promote idle item recycling, they may also trigger spillover effects either enhancing (positive spillover) or diminishing (negative spillover) additional environmental or non-environmental virtuous behaviors. This research investigates the impact of feedback framing on the spillover effects of consumers’ idle item recycling behavior through three scenario experiments. The results demonstrated that compared with highlighting the positive outcomes or benefits (positive framing), feedback information focused on preventing negative consequences or costs (negative framing) would strengthen the positive spillover of consumers’ idle item recycling behavior. And spillover effects are more likely to occur from idle item recycling to other low-cost pro-environmental behaviors. Furthermore, negative framing enhances consumers’ perceived impact and pride regarding their recycling actions, which subsequently amplifies the spillover effect. However, this effect is contingent on the level of goal progress; negative framing is effective only when goal progress is low, not when it is high. This study advances the theoretical understanding of feedback framing’s role in behavioral spillovers and offers practical insights for organizations and enterprises as they attempt to effectively intervene in consumers’ idle item recycling behavior.
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1 Introduction

With the continuous improvement of consumers’ spending power and the growing popularity of e-commerce platforms, a lot of people have accumulated a large number of unused items, such as electronic products, clothing, furniture, etc., many of which are left untouched for years or simply discarded directly. For example, statistics of China National Material Recycling Association show that the number of idle mobile phones produced in China is as high as 600 million to 700 million every year, but few of them are recycled (China National Material Recycling Association, 2024). The waste problem caused by improper disposal of those idle items is becoming more and more serious, which not only leads to inefficient use of resources, but also causes multiple negative impacts on the environment and economy (Luo et al., 2019), as evidenced by notable incidents like the dead lakes in North America and the forest dieback in West Germany (Savari et al., 2023). Given the urgency of these problems, many municipalities in the world have provided incentive measures, formulated recycling policies and proposed recycling initiatives to reduce pollution of air, water, and other environmental resources caused by waste and discarded items, however, the overall recycling rate is still low (Reijonen et al., 2021). Currently, scholars are actively exploring ways to enhance consumer participation in recycling and have found that information interventions can be effective in promoting individuals’ recycling behavior (Varotto and Spagnolli, 2017; Luo et al., 2019; Wu et al., 2021; Wang et al., 2021; Lin and Nayga, 2022; Li et al., 2024). However, these researches have primarily focused on the recycling of waste materials. Unlike traditional recycling, which typically involves the disposal of everyday waste (e.g., plastic bottles) and is often perceived as a routine task driven by external regulations or infrastructure, idle-item recycling focuses on unused but still functional items, such as old furniture, clothing, or unused books. This form of recycling is more reliant on individual initiative and emphasizes the preservation of value rather than waste elimination (Li et al., 2019; Wu et al., 2021). As a result, it may evoke stronger moral motivations and a heightened sense of social responsibility, foster deeper psychological engagement, ultimately elicit distinct spillover effects.

Existing research has shown that a specific behavior in a certain field can enhance or inhibit other behaviors in the field; in other words, there is a spillover effect between behaviors (Susewind and Hoelzl, 2014; Behn et al., 2025). Spillover effects can be both positive and negative. Positive spillover is an effect that a behavior enhances the possibility of individuals implementing related behavior or the same behavior at different times and environments. Alternatively, if the implementation of a specific behavior reduces the probability of individuals implementing related or the same behavior at different times and environments, a negative spillover effect occurs (Truelove et al., 2014; Carrico, 2021). In recent years, scholars have placed significant emphasis on pro-environmental behavior spillover, yet studies have reported contradictory findings (Dolan and Galizzi, 2015; Geiger et al., 2021; Behn et al., 2025). Some studies have indicated that adopting one kind of pro-environmental behavior can have positive effects on other pro-environmental behaviors (Truelove et al., 2014; Lacasse, 2016; Nilsson et al., 2017; Carrico et al., 2018; Geng et al., 2019; Truelove and Nugent 2020; Bösehans et al., 2020; Ye et al., 2022; Taghvaee et al., 2023), while others have shown that engaging in one kind of pro-environmental behavior can have detrimental effects on other environmental (Lanzini and Thøgersen, 2014; Meijers et al., 2019) or non-environmental virtuous behaviors (Susewind and Hoelzl, 2014; Burger et al., 2022). However, some studies failed to find any spillover (Wolstenholme et al., 2020). In terms of the spillover of recycling, studies have also shown different results. For example, the results of Kidwell et al. (2013) indicated that consumers’ waste recycling behavior increases their willingness to buy environment-friendly products; but the research results of Truelove et al. (2016) demonstrated that the recycling behavior of democrats would lower their environmental identities and then less likely to support green fund. Importantly, the propensity for positive or negative spillover effects stemming from consumers’ pro-environmental behaviors appears to be contingent upon contextual factors (e.g., situational cues), and the strategic provision of information can serve as an effective mechanism to foster such spillover effects (Dolan and Galizzi, 2015; Nash et al., 2017; Carrico et al., 2018; Carfora et al., 2019; Carlsson et al., 2021; Ling et al., 2023). For instance, Geng et al. (2019) and Evans et al. (2013) found that both environmental and monetary framing are effective in encouraging electricity-saving behavior, but emphasizing environmental benefits is more likely to cause positive spillover, whereas monetary framing may trigger negative spillover. Tiefenbeck et al. (2013) found that feedback residents about their water consumption lowered their water use but increased their energy consumption. However, Carlsson et al. (2021) found that water conservation campaigns not only reduce water usage but also decrease electricity consumption.

Studies have proved that information interventions are effective in promoting spillover effect, however, the role of information interventions specifically targeting idle item recycling in inducing behavioral spillover effects remains underexplored. Given distinctions between traditional waste recycling and idle item recycling, it is essential to examine how informational interventions shape the spillover effects of idle item recycling on other behaviors, as well as to explore the underlying psychological mechanisms that mediate these effects. Therefore, rather than focusing on the direct impact of individuals’ recycling behavior on other behaviors, the goal of this study is to focus on ways to energize individuals’ idle item recycling actions to generate multiplier effects. Specifically, it conducts a comprehensive examination of whether differently framed feedback can elicit differentiated spillover effects and the underlying psychological mechanisms driving these effects. The main contribution of this study is to offer new insights into the pivotal role of message framing in driving behavioral spillover within the context of idle item recycling. From a managerial perspective, these findings provide practical guidance on leveraging interventions in recycling programs to foster meaningful pro-environmental behaviors among consumers.



2 Literature review


2.1 Behavioral spillover effects

The spillover effect refers to the phenomenon that the adoption of a first behavior can raise (positive spillover) or reduce (negative spillover) individuals to engage in the same behavior at a different time (i.e., spillover across time) or other behaviors in related fields (i.e., spillover across behaviors) or other contexts (i.e., spillover across contexts) (Littleford et al., 2014; Susewind and Hoelzl, 2014; Truelove et al., 2014; Dolan and Galizzi, 2015; Truelove et al., 2016; Nilsson et al., 2017; Taghvaee et al., 2023; Behn et al., 2025). Positive spillovers are likely to be driven by behavioral consistency and self-identity effect (Geiger et al., 2021). The consistency suggests that individuals have a strong motivation for behavioral consistency and tend to act in a way that is consistent with their previous behavior (Gawronski and Strack, 2012; Lalot et al., 2018). In other words, individuals are likely to exhibit more environmentally friendly behaviors in their subsequent actions after engaging in one pro-environmental behavior (Gawronski and Strack, 2012; Lanzini and Thøgersen, 2014; Thøgersen and Noblet, 2012). Self-identity refers to the way individuals label and describe themselves (Whitmarsh and O’Neill, 2010). Individuals who act environmentally friendly behaviors in the past may lead them to see themselves as “environmentalists” or “green,” and this will directly strengthen their environmental self-identity, then increases the possibility of performing other pro-environmental behaviors (Van der Werff et al., 2013, 2014a, 2014b; Lacasse, 2016; Elf et al., 2019; Meijers et al., 2019; Truelove and Nugent, 2020; Carrico, 2021; Khan, 2024). These findings suggest that amplifying individuals’ pro-environmental actions by reinforcing their pro-environmental identity and behavioral labeling. Negative spillovers are likely to be caused by moral licensing (Maki et al., 2019; Burger et al., 2022). The moral licensing effect refers to the fact that initial morally virtuous behavior improves individuals’ moral self-image, which in turn licenses individuals to engage in anti-social or immoral behavior (Merritt et al., 2010; Blanken et al., 2015; Nash et al., 2017). Studies in the field of pro-environmental behavior have indicated that the performance of an initial pro-environmental behavior can license individuals to behave badly in subsequent environmental behavior (Klöckner et al., 2013; Tiefenbeck et al., 2013; Clot et al., 2016; Geng et al., 2016; Lalot et al., 2018; Maki et al., 2019; Meijers et al., 2019) or other prosocial behavior (Susewind and Hoelzl, 2014).

To promote positive spillover in consumers’ pro-environmental behaviors, scholars have explored the effectiveness of information interventions as a means to stimulate such effects (Dogan et al., 2014; Truelove et al., 2014; Nilsson et al., 2017; Carlsson et al., 2021; Thøgersen et al., 2024). Framing interventions around environmental benefits, financial savings, and health advantages are the most common approaches to encourage individuals to engage in more pro-environmental behaviors (Van der Werff et al., 2014b; Maki et al., 2019; Meijers et al., 2019; Behn et al., 2025). For example, Lanzini and Thøgersen (2014) suggested that a stronger positive behavioral spillover effect of monetary inducement from purchasing green products on other environmentally friendly behaviors than verbal encouragement and praise. Dogan et al. (2014) emphasized that participants under environmental feedback showed a higher tendency of eco-driving behavior than those under financial feedback. Meanwhile, Steinhorst et al. (2015) found that the feedback framing of environmental and monetary both enhances individuals’ intentions to save electricity, but the positive spillover on climate-friendly intentions was only found in the environmental framing condition. Shreedhar and Galizzi (2021) found that a combined personal and planetary health framing of vegetarian diets increased charitable donations and short-term vegetarian food choices. In general, these studies focus on exploring the differences and impacts of these interventions in promoting the spillover effect of pro-environmental behavior. However, Existing studies have overlooked a key issue: the framing of a specific aspect in different ways can yield distinct effects. Moreover, existing studies have predominantly examined the outcomes of information strategies, with limited attention to the underlying psychological mechanisms driving these effects.



2.2 Message framing in environmental contexts

Message framing is a strategic form of information communication, it elicits differential responses to identical information content through variations in presentation and wording (Levin et al., 1998). This strategy operates by aligning information with the motivational underpinnings of specific behavior, thereby enhancing the salience and persuasiveness of corresponding beliefs. These reinforced beliefs subsequently influence individuals’ cognitive framework, shaping their attention toward particular benefits or costs associated with a given behavior. Message framing can be either positive or negative, positive framing emphasizes the positive consequences/benefits of performing promoted behavior, while negative framing highlights the negative outcomes/costs of not performing promoted behavior (Zhang et al., 2018; Yoon et al., 2019; Florence et al., 2022). Previous studies on message framing have yielded mixed findings regarding its effectiveness in promoting pro-environmental behaviors. While some studies highlight the superiority of positive framing in eliciting sustainable actions (Kim and Kim, 2014; Yoon et al., 2019; Chi et al., 2021), others underscore the greater impact of negative framing due to its stronger emotional impact (Grazzini et al., 2018; Gier et al., 2023). Nonetheless, some scholars contend that single message frames alone do not reliably enhance sustainable consumer behavior, and suggest that a combination of multiple frames may be more effective (Florence et al., 2022). Recent research further reveals that both positive and negative frames are effective, though positive framing yields stronger outcomes, whereas neutral messages show limited influence (Li et al., 2024). However, studies on the role of message framing in mitigating or amplifying positive spillover effects of consumers’ recycling behavior remain limited.




3 Hypotheses development


3.1 The effect of feedback framing on spillover

According to the theory of message framing, feedback on consumers’ idle item recycling behavior can be structured in two ways: positive framing, which accentuates the favorable results and advantages of recycling, and negative framing, which draws attention to the detrimental effects or losses that can be mitigated through recycling. Given that recycling behavior does not yield immediate and tangible benefits to recyclers, consumers often exhibit ambivalent and complex attitudes toward idle item recycling. However, when strategically designed feedback framing effectively conveys the societal and environmental value generated through recycling, it has the potential to reshape consumers’ perception of value associated with prosocial and ethical behaviors, thereby triggering a behavioral spillover effect that promotes participation in a broader range of sustainable and virtuous practices. Since negative framing evokes consumers’ perceptions of responsibility, pain, grief and shame (Liberman et al., 2005; Amatulli et al., 2017), negative framed information may be more effective than positive ones in promoting green or other virtuous behaviors (Bullard and Manchanda, 2013; Homar and Cvelbar, 2021). For example, negative framed (vs. positive framed) messages are more effective in persuading consumers to adopt recycling (Blose et al., 2015; Grazzini et al., 2018; Poortinga and Whitaker, 2018) and green consumption behaviors (Amatulli et al., 2017). The fundamental purpose of calling for idle item recycling is to protect the environment and avoid wasting resources. If negative framing is more effective in persuading consumers’ other prosocial or pro-environmental behaviors, we therefore speculate that compared with positive framing, when the feedback strategy focuses on avoiding negative outcomes, it conveys a sense of urgency to recyclers, stimulates their environmental values and beliefs, and enhances their environmental self-identity (Lin and Nayga, 2022), which in turn works better in persuading consumers to engage in more environmental protection behavior (Khan, 2024). By contrast, the positive framing makes consumers feel that their idle item recycling behavior has made a “best contribution” to the pro-environmental programs, which fails to build their environmental self-identity, and even reduces the possibility to practice other environmental protection behaviors because of the emergence of “moral licensing effect.” Therefore, we hypothesize that:


H1: Compared with positive framing, negative framing generates a stronger behavioral spillover effect on consumers’ idle item recycling behavior.




3.2 The mediating role of perceived impact

Perceived impact refers to individuals’ perception of the outcome of their behavior; it can also be referred to as perceived utility or perceived efficacy (Erlandsson et al., 2015; Wu et al., 2021). It reflects individual’s cognitive assessment of whether their actions can produce meaningful outcomes, and is a key prerequisite for individual pro-environmental action (Hornsey et al., 2021). Bullard and Penner (2017) argued that philanthropic giving involves impacting others’ lives and giving up one’s resources. Having an impact on others’ lives represents the reason for supporting philanthropy while giving up one’s resources represents how this occurs. Contributing to the well-being of others is desirable, while giving up one’s resources is undesirable; perceived impact is the critical factor that promotes one to give up resources and engage in virtuous behaviors (Erlandsson et al., 2015; Bullard and Penner, 2017). Cryder et al. (2013) stated that the greater the impact that individuals perceive their prosocial behavior, the more likely they perform prosocial behaviors. That is, the perceived impact was positively correlated with individuals’ prosocial behaviors. Meanwhile, Scholars have found that the information type affects consumers’ perceived impact of their behavior, and this perception in turn affects their behavioral intention or behavior (Hornsey et al., 2021). Combined with previous discussion, we argue that if negative framing feedback of idle item recycling behavior can easily activate clues related to virtuous behavior in consumers’ minds, then it can reasonably convince consumers that their individual idle item recycling action can make a difference. The greater the difference consumers believe their idle item recycling behavior can have, the more likely they are to perform other socially conscious behaviors. Therefore, we hypothesize that:


H2: Negative framing yields a greater perceived impact of idle item recycling compared to positive framing, and perceived impact mediates the relationship between negative framing and the spillover effect.




3.3 The mediating role of pride

Organizations often rely on positive emotions (e.g., pride, love and compassion) to encourage charitable donation, pro-environmental buying, and recycling. The underlying assumption seems to be that if consumers feel good, they are more likely to do so. Existing studies have shown that positive emotions have a profound influence on regulating consumers’ prosocial, moral and pro-environmental behaviors (Sun and Trudel, 2017; Liang et al., 2019; Christner et al., 2020). As a common example of self-conscious emotions, pride is a positive self-conscious emotion arising from the attainment of achievements or the realization of values (Shipley and van Riper, 2022; Jiao et al., 2023). And it motivates prosocial behaviors by reinforcing one’s sense of having made a difference (Antonetti and Maklan, 2014). For example, Manika et al. (2021) suggested that pride induced by environmentally-friendly technology adoption increases the likelihood of engaging in conservation behaviors. Message framing systematically influences consumers’ decision-making through dual processing pathways, the cognitive route (rational cognition) and the affective route (emotional arousal) (Gier et al., 2023). when the feedback message of idle item recycling behavior is framed as negative, it conveys that the behavior avoids negative outcomes, and invokes consumers’ positive emotions of pride associated with such behavior (Sun and Trudel, 2017). Moreover, the feeling of pride reinforces consumers’ environmental self-identity (Ma et al., 2019), then encourage them to perform more socially desired behaviors in the future. This means the greater the pride consumers feel after acting idle item recycling behavior, the more likely they are to engage in future virtuous actions. Therefore, we hypothesize that:


H3: Pride will mediate the relationship between negative framing and the spillover effect.


As described above, negative framing feedback can not only influence the spillover effect by enhancing consumers’ perception of the impact of their behavior, but also by arousing consumers’ pride. An important question is, what is the relationship between perceived impact and pride in the process of negative framing feedback driving spillover effect? According to the Cognitive-Affective Personality System (CAPS) theory (Mischel and Shoda, 1995), situational stimuli activate contextual encoding processes, triggering situation-appropriate cognitive appraisals and affective responses, ultimately generating a dynamic “situation-cognition-affection-behavior” feedback loop. Therefore, this study believes that the stronger consumers perceive the impact of their own idle item recycling behavior, the more likely they believe their behavior will achieve specific achievements, and this perception stimulates their sense of pride, thus enhancing their likelihood of performing other virtuous behaviors in the future. In other words, the impact of negative framing on the spillover effect may have a path of “negative framing-perceived impact-pride-spillover effect” (as shown in Figure 1). Therefore, we hypothesize that:

[image: Flowchart depicting the relationship between feedback framing (positive vs. negative) and spillover effect, mediated by perceived impact and pride. Goal progress (high vs. low) influences perceived impact and pride.]

FIGURE 1
 Conceptual framework.



H4: There is a chain mediation effect of perceived impact and pride between negative framing and the spillover effect.




3.4 The moderating role of goal progress

The goal process refers to the progression toward an abstract, desired state (Fishbach and Dhar, 2005). Although goal pursuit is inherently subjective, existing research suggests that individuals’ perceptions of goal attainability and progress are significantly shaped by objective indicators of goal progress. That is, objective goal progress not only reflects the actual degree of task completion, but also influences individuals’ psychological assessments of feasibility, remaining effort, and motivational engagement (Fishbach and Dhar, 2005; Fishbach et al., 2006; Bonezzi et al., 2011). In practice, enterprises or social organizations often provide consumers with real-time feedback on the progress or outcome of idle item recycling to encourage sustained engagement. Such progress feedback informs consumers of the gap between what has been accomplished and what remains to be done, which in turn affects consumers’ perception of the accessibility and feasibility of the goal and the efforts needed to achieve it (Koo and Fishbach, 2014). According to Park and Hedgcock (2016), consumers regulate their behaviors by assessing the discrepancy between the current state and the reference state. A high level of goal progress implies proximity to the end and less effort is needed, whereas low level of goal progress signals insufficient effort and a greater need for action.

Idle item recycling activity with higher goal progress signals that the recycling goal is accessibility, and the behavior is identified by group members. Therefore, consumers are more susceptible to high goal progress rather than low progress (Ku et al., 2018). Positive framing feedback emphasizes the benefit or positive outcome of idle item recycling, it gives consumers a perception of social recognition, which in turn enhances their motivation and commitment to idle item recycling goals and prompts them to work hard to achieve recycling goals. Simultaneously, it heightens their tendency to engage in other similar or related behaviors, as inconsistent behaviors trigger negative self-evaluative emotions that consumers naturally wish to reduce these negative feelings (Tuk et al., 2021). Conversely, idle item recycling activity with lower goal progress induces a sense that the recycling goal lacks progress. This may lead consumers to perceive the goal as both unattainable and lacking public recognition, making them indifferent to the objectives. Negative framing, which posits the avoidable losses of recycling idle items, can be more persuasive than positive framing due to loss aversion-people’s tendency to prefer avoiding losses over acquiring equivalent gains (Levin et al., 1998). Negative framing triggers a heightened sense of responsibility and obligation, making consumers more likely to take corrective action (Van der Werff et al., 2014a). This, in turn, enhances consumers’ perceived impact of recycling behavior, thereby encouraging the adoption of broader virtuous behaviors. Therefore, we hypothesize that:


H5: Relative to negative framing, positive framing will lead to a stronger spillover effect when the goal process is high; however, when goal progress is low, negative framing will be more effective in enhancing the spillover effect.


Drawing upon the above literature and analysis, we developed the conceptual framework, as shown in Figure 1.




4 Methodology and hypotheses test


4.1 Prior research

The purpose of the pre-test was to select suitable experimental stimuli for this study. According to the statistics from 36kr.com and Zhiyan Consulting, top idle items on second-hand e-commerce platforms include books, handbags, clothing and shoes, as well as digital products like smartphones, laptops, and iPads. Books, handbags, clothing and shoes are experience products, while digital products are search products; consumers’ perceptions of these two types of products are different (Jiménez and Mendoza, 2013). To control for the potential impact of product type on the experimental results, both categories were included in subsequent experiments. Stimuli were chosen to ensure no significant differences in participants’ familiarity or perceived recycling suitability.

A total of 125 participants were invited to take part in the study, and the sample characteristics are shown in Table 1. Participants first read an informed consent form and confirmed their voluntary participation in the survey. They then completed a demographic questionnaire, followed by assessments of their familiarity (i.e., You are familiar with this kind of idle item) with each product and the perceived suitability of recycling each item (3 items, e.g., I think it is logical for this kind of idle item to be recycled, α = 0.863). Each item was assessed on a 7-point scale (1 = strongly disagree, 7 = totally agree).


TABLE 1 Sample characteristics of pilot study.


	Characteristics
	Options
	Frequency
	Percentage (%)

 

 	Gender 	Male 	64 	51.20


 	Female 	61 	48.80


 	Age 	≤18 	0 	0.00


 	19–25 	32 	25.60


 	26–30 	47 	37.60


 	31–35 	25 	20.00


 	36–40 	13 	10.40


 	41–45 	3 	2.40


 	≥46 	5 	4.00


 	Occupation 	Student 	15 	12.00


 	Enterprise and institution staff 	77 	61.60


 	Civil servant 	23 	18.40


 	Farmer 	4 	3.20


 	Others 	6 	4.80


 	Education 	Below college degree 	9 	7.20


 	College degree 	40 	32.00


 	Bachelor’s degree 	62 	49.60


 	Master’s degree and above 	14 	11.20




 

As shown in Table 2, the results revealed that participants were familiar with these six alternative products and their means of familiarity were greater than the median value of 4. Moreover, participants perceived that there was no difference between iPad and books as idle items to be recycled [t(248)familarity = 0.929, p = 0.074, Cohen’s d = 0.258; t(248)suitability = 0.142, p = 0.739, Cohen’s d = 0.039]. To ensure the scientific nature of the research results, iPad and books were selected as experimental stimulus items for the follow-up experiments.


TABLE 2 Evaluation form of experimental alternative products.


	Source
	Mean



	Smartphone
	iPad
	Laptop
	Books
	Handbags
	Clothing and shoes

 

 	Familiarity 	5.444 	5.037 	4.815 	5.260 	5.148 	4.630


 	Suitability 	5.667 	5.210 	5.444 	5.235 	4.790 	4.815




 



4.2 Study 1

In the first study, we aimed to investigate the impact of feedback framing of idle item recycling on participants’ attitudes toward related pro-environmental behaviors (e.g., green consumption, purchasing second-hand products, energy conservation, garbage classification recycling) and other non-environmental moral behaviors (e.g., voluntary activities, charitable donation, and blood donation) (Lanzini and Thøgersen, 2014). In addition, we included a control condition with no information regarding framing. We predicted that the spillover effect would be stronger in the negative framing condition than in the other two conditions (H1).


4.2.1 Method

One hundred sixty-two university students (Mage = 22.06 years, 43.80% male) participated in exchange for course credit. They were randomly assigned to one of the three conditions (positive framing vs. negative framing vs. control) of a between-subjects design. As recommended by Khalil et al. (2021), each experimental condition collected approximately 50 participants. And the priori power analysis indicated that this sample is sufficient to detect a medium effect (f = 0.25) with an alpha level of 0.05 and a power of 80% (G*Power 3.1; Faul et al., 2007). This effect size is widely recognized as a standard benchmark of medium effect in experimental and behavioral science research, and has been extensively adopted in consumer behavior and marketing studies (Peterson, 2001). In Experiment 1, iPad was selected as the stimulus object. To avoid experimenter bias and the Hawthorne effect, researchers did not perform the experiment. Neither the experimental operators nor participants knew the purpose of the study. Before the experiment began, participants read an informed consent form and confirmed their voluntary participation. They were also informed that there were no right or wrong answers, and their participation was completely anonymous.

All participants were randomly assigned to one of three conditions in which feedback framing (positive vs. negative vs. control) was manipulated. As recalling past moral or immoral actions can affect individuals’ future moral behavior (Jordan et al., 2011), an experimental scenario was applied to study 1. Specifically, participants were introduced to read a scenario about an idle item recycling program in which an online recycling platform ELEG (a fictitious company was used to avoid any potential confounding effect) was initiated, and they recycled their idle iPad in accordance with the operation process. In the positive framing condition, the feedback message presented the potential benefits of recycling. In the negative framing condition, it emphasized the avoidance of the negative consequences of their recycling behavior. The control group received only neutral information. After reading the respective scenarios, two items (“To what extent did the feedback message focus on benefits/losses would be gained/avoided if people do recycle idle iPad”) were measured on a 7-point scale (1 = not at all, 7 = very much) (White et al., 2011) to identify the focus conveyed by the scenario.

Subsequently, they were asked to complete a series of questionnaire measures. First, they completed green consumption scale with the question “How likely that you would purchase green products in the future?” followed by adjective pairs on a 7-point scale including likely/unlikely, possible/impossible, and probable/improbable (Chang et al., 2015). Then, they reported their likelihood of participating in three non-pro-environmental moral activities (i.e., volunteering activity, charitable donation, blood donation) in the following month (Lanzini and Thøgersen, 2014), their willingness to buy second-hand products with four items (e.g., When necessary, I would consider buying second-hand product.) (Dodds et al., 1991), and their intention of energy conservation with five items (e.g., Printing documents on both sides.) (Lanzini and Thøgersen, 2014), and their intention to recycle household garbage separately over the next week with two items (e.g., I intend to recycle household garbage separately over the next week.) (Chu and Chiu, 2003). Finally, participants ostensibly read five unrelated questions, such that they were less likely to be aware of the actual purpose of the study. Each item was assessed on a 7-point scale (1 = very unlikely, 7 = very likely). The measures were combined via factor scores into the variables “green consumption” (α = 0.878), “energy conservation” (α = 0.891), “household garbage classification recycling” (α = 0.811), “non-pro-environmental moral behaviors” (α = 0.814), and “second-hand products purchasing intention” (α = 0.794).

In addition, participants answered two demographic questions (age and gender), and an open-ended question related to their perception of the experiment. Which revealed that age and gender were not significantly different across experimental conditions, and participants were not aware of the purpose of the research.



4.2.2 Data analysis and results

The framing manipulation was successfully implemented, with participants in the positive framing condition perceiving that the information focused on improving positive outcomes of recycling idle iPads [Mpositive = 5.123, Mnegative = 3.907, t(106) = 6.722, p < 0.001, Cohen’s d = 1.306], whereas those in the negative framing condition perceived it focused on preventing the negative consequences [Mpositive = 3.667, Mnegative = 4.889, t(106) = 6.697, p < 0.001, Cohen’s d = 1.301].

We performed ANOVA on the spillover effect elicited by the framing effect. The results revealed the main effects of feedback framing on green consumption [F(2,159) = 16.799, p < 0.001, η2 = 0.174], energy conservation [F(2,159) = 13.818, p < 0.001, η2 = 0.148], household garbage classification recycling behavior [F(2,159) = 9.772, p < 0.001, η2 = 0.109]; but not on second-hand products purchasing intention [F(2,159) = 2.077, p = 0.129, η2 = 0.125], and other non-pro-environmental moral behaviors [F(2,159) = 1.667, p = 0.192, η2 = 0.021]. Then we further tested the effects of feedback framing on the spillover effect with multiple comparisons of Tukey HSD. As shown in Table 3, compared to positive framing and control, negative framing elicited a greater level of green consumption, energy conservation, and household garbage classification recycling behavior. Moreover, in comparison to the control condition, positive framing induced greater intention of green consumption, energy conservation, and household garbage classification recycling behavior. Two types of feedback framing have no obvious spillover effect on the second-hand products purchase intention and non-pro-environmental moral behaviors.


TABLE 3 Multiple comparisons of Tukey HSD.


	Items
	Feedback framing
	Mean
	SD
	Groups
	
p


 

 	Green consumption 	Positive framing 	4.444 	0.772 	Positive framing vs. Negative framing 	0.044


 	Negative framing 	4.753 	0.677 	Negative framing vs. Control 	0.000


 	Control 	3.926 	0.795 	Positive framing vs. Control 	0.001


 	Energy conservation 	Positive framing 	4.763 	0.670 	Positive framing vs. Negative framing 	0.028


 	Negative framing 	5.096 	0.636 	Negative framing vs. Control 	0.000


 	Control 	4.419 	0.703 	Positive framing vs. Control 	0.023


 	Household garbage classification recycling 	Positive framing 	4.648 	0.822 	Positive framing vs. Negative framing 	0.024


 	Negative framing 	4.963 	0.643 	Negative framing vs. Control 	0.000


 	Control 	4.352 	0.677 	Positive framing vs. Control 	0.034


 	Non-pro-environmental moral behaviors 	Positive framing 	4.593 	0.571 	Positive framing vs. Negative framing 	0.822


 	Negative framing 	4.667 	0.691 	Negative framing vs. Control 	0.175


 	Control 	4.444 	0.664 	Positive framing vs. Control 	0.458


 	Second-hand products purchasing intention 	Positive framing 	3.468 	0.581 	Positive framing vs. Negative framing 	0.112


 	Negative framing 	3.769 	0.783 	Negative framing vs. Control 	0.414


 	Control 	3.579 	0.925 	Positive framing vs. Control 	0.738




 

This study provides initial evidence of the framing effect on the spillover of consumers’ idle item recycling behavior. Specifically, compared with positive framing, feedback on idle item recycling behavior with a negative framework will enhance the diagnosis of this behavior, and motivate individuals to behave more pro-environmental behaviors. However, it is difficult to improve the spillover effect of idle item recycling behavior on non-pro-environmental moral behaviors and second-hand product purchasing intention. In general, the results of Study 1 confirmed our main effect conjecture that the feedback message with negative framing is more effective than positive framing in eliciting a positive spillover effect (H1). We will further investigate the underlying mechanisms in subsequent studies.




4.3 Study 2

Study 2 aimed to test the conjecture of H2, H3, and H4 that negative framing would yield greater perceived impact and pride, which in turn promotes the spillover effect of idle item recycling. In addition, it extends the results of Study 1 by testing the framing effect in a different product category.


4.3.1 Method

A total of 150 adults were recruited to participate in the study, and they were randomly assigned to one of two conditions (positive framing vs. negative framing) in a between-subjects design. Seven questionnaires were eliminated, as participants completed less than 70% of the questionnaire items. The remaining 143 participants consisted of 45.50% male and 54.50% female participants; and the sample characteristics are shown in Table 4. Their ages were mainly ranged from 19 to 35; 57.34% were employees of enterprises or institutions, and most of the participants had a college education or higher (76.2%). The sample structure better represents the basic characteristics of individuals who are involved in idle item recycling in China. And the sample size was determined by a priori power analysis, which indicated that a minimum of N = 128 is sufficient to detect a medium effect (f = 0.25) with an alpha level of 0.05 and a power of 80% (G*Power 3.1; Faul et al., 2007).


TABLE 4 Sample characteristics of Study 2.


	Characteristics
	Options
	Frequency
	Percentage (%)

 

 	Gender 	Male 	65 	45.50


 	Female 	78 	54.50


 	Age 	≤18 	2 	1.40


 	19–25 	39 	27.27


 	26–30 	54 	37.76


 	31–35 	26 	18.18


 	36–40 	16 	11.19


 	41–45 	4 	2.80


 	≥46 	2 	1.40


 	Occupation 	Student 	19 	13.29


 	Enterprise and institution staff 	82 	57.34


 	Civil servant 	17 	11.89


 	Farmer 	29 	13.98


 	Others 	5 	3.50


 	Education 	Below college degree 	8 	5.59


 	College degree 	26 	18.18


 	Bachelor’s degree 	88 	61.54


 	Master’s degree and above 	21 	14.69




 



4.3.2 Procedure

As in Study 1, participants first completed the informed consent process, then read a scenario about an idle item recycling program facilitated by an online platform. However, in this case, the program specifically focused on recycling idle books. Subsequently, participants were asked to complete the message framing manipulation items. They then filled out a series of questionnaire measures about their attitudes toward green consumption, energy conservation, household garbage classification recycling, non-pro-environmental moral behaviors, second-hand products purchasing intention, and five other unrelated questions. In addition, participants were also required to complete a perceived impact scale comprising three items (e.g., I believe that the expected consequences are very positive.) (Erlandsson et al., 2015; Lee et al., 2019; Wu et al., 2021) and a pride scale consisting of two items (e.g., I am proud of my idle book recycling efforts.) (Harth et al., 2013; Ma et al., 2019). All items were assessed on a 7-point Likert scale. The measures were combined via factor scores into the variables “green consumption” (α = 0.700), “energy conservation” (α = 0.776), “household garbage classification recycling” (α = 0.905), “non-pro-environmental moral behaviors” (α = 0.821), “second-hand products purchasing intention” (α = 0.875), “perceived impact” (α = 0.827), and “pride” (α = 0.770).



4.3.3 Data analysis and results

First, the framing manipulation was tested, and the Independent-Samples T-test showed that participants in the positive framing condition indicated that the case was focused on improving positive outcomes [Mpositive = 4.987, Mnegatvie = 3.882, t(141) = 6.114, p < 0.001, Cohen’s d = 1.030]; and the negative framing condition focused on preventing negative consequences [Mpositive = 3.947, Mnegative = 5.059, t(141) = 7.605, p < 0.001, Cohen’s d = 1.280].

Subsequently, we conducted a one-way ANOVA with message framing as the independent variable, green consumption, energy conservation, household garbage classification recycling, non-pro-environmental moral behaviors, and second-hand products purchasing intention as dependent variables. The results were the same as in Study 1, participants in the negative framing condition reported higher intention of green consumption [Mpositive = 4.698, Mnegative = 4.936, F(1,141) = 6.205, p = 0.014, η2 = 0.128], energy conservation [Mpositive = 5.019, Mnegative = 5.218, F(1,141) = 4.644, p = 0.033, η2 = 0.032], household garbage classification recycling [Mpositive = 4.847, Mnegative = 5.559, F(1,141) = 20.777, p < 0.001, η2 = 0.128]; however, both positive framing and negative framing showed non-significant effects on participants’ intention to perform non-pro-environmental moral behaviors [Mpositive = 4.520, Mnegative = 4.417, F(1,141) = 0.519, p = 0.472, =0.004], and second-hand products purchasing intention [Mpositive = 3.927, Mnegative = 3.787, F(1,141) = 0.606, p = 0.438, η2 = 0.004]. The results confirm the findings of Study 1.

Next, we performed one-way ANOVA to analyze the perceived impact and pride elicited by the framing effect, and the data analysis showed that the framing effect had significant effect on perceived impact [Mpositive = 4.618, Mnegative = 5.088, F(1,141) = 16.351, p < 0.001, η2 = 0.104] and pride [Mpositive = 4.473, Mnegative = 4.956, F(1,141) = 11.389, p < 0.001, η2 = 0.075]. The results indicated that, compared with positive framing, negative framing triggers participants to perceive their idle item recycling behavior to be more impactful and elicits more feelings of pride. Accordingly, the mediation effects of perceived impact and pride were assessed with Hayes (2013, model 4) SPSS PROCESS Macro. Using the bootstrapping technique, the model analysis results revealed that feedback framing had a direct effect on perceived impact (B = 0.471, SE = 0.116, t = 4.044, 95% confidence interval [LLCI = 0.241, ULCI = 0.701], p < 0.001), which in turn significantly affected the spillover effect (B = 0.122, SE = 0.052, t = 2.370, 95% confidence interval [LLCI = 0.020, ULCI = 0.224], p = 0.019). More importantly, the indirect effect value of perceived impact between feedback framing and spillover effect was significant (B = 0.057, SE = 0.033, 95% confidence interval [LLCI = 0.008, ULCI = 0.140]). As shown in Figure 2. The results indicated that perceived impact mediated the effect of negative framing on the spillover effect. Thus, H2 is supported. Meanwhile, the model analysis results revealed that feedback framing had a direct effect on pride (B = 0.483, SE = 0.143, t = 3.375, 95% confidence interval [LLCI = 0.200, ULCI = 0.765], p < 0.001), which in turn significantly affected the spillover effect (B = 0.171, SE = 0.040, t = 4.262, 95% confidence interval [LLCI = 0.092, ULCI = 0.251], p < 0.001), and the indirect effect value of pride between feedback framing on the spillover effect was significant (B = 0.083, SE = 0.030, 95% confidence interval [LLCI = 0.035, ULCI = 0.152]). As shown in Figure 3. The results showed that pride mediated the impact of negative framing on the spillover effect and validated our conjecture of H3.

[image: Flowchart showing the relationships between "Negative framing," "Perceived impact," and "Spillover effect." Negative framing has a path to perceived impact (B=0.471, LLCI=0.241, ULCI=0.701) and to spillover effect (direct effect B=0.172, LLCI=0.023, ULCI=0.320; indirect effect B=0.057, LLCI=0.008, ULCI=0.140). Perceived impact also connects to the spillover effect (B=0.122, LLCI=0.020, ULCI=0.224).]

FIGURE 2
 The mediating effect of perceived impact.


[image: Flowchart illustrating the relationship between negative framing, pride, and spillover effect. Negative framing affects pride with B equals 0.483, and pride affects spillover effect with B equals 0.171. The direct effect of negative framing on spillover effect is B equals 0.147, while the indirect effect through pride is B equals 0.083. Confidence intervals for each path are provided.]

FIGURE 3
 The mediating effect of pride.


Furthermore, the value of the chain mediating effects of perceived impact and pride was assessed with Hayes (2013, model 6) SPSS PROCESS Macro. As predicted in H4, the indirect effect of feedback framing on spillover effect was mediated by a perceived impact → pride pathway (B = 0.018, SE = 0.012, 95% confidence interval [LLCI = 0.003, ULCI = 0.052]). The results of the chain mediation analysis are shown in the Table 5, and results supported H4.


TABLE 5 Results of the chain mediation analysis.


	Paths
	Effect (B)
	Confidence intervals (95%)

 

 	Feedback framing → perceived impact → spillover effect 	0.040 	[−0.006, 0.109]


 	Feedback framing → pride → spillover effect 	0.059 	[0.017, 0.120]


 	Feedback framing → perceived impact → pride → spillover effect 	0.018 	[0.003, 0.052]




 

Study 2 replicated the findings of study 1. Meanwhile, study 2 investigated the mediating role of perceived impact and pride. Supported by theoretical derivation and data analysis, this study confirms the mechanism underlying the effect of negative framing on the spillover effect. That is, negative framing, which focuses on preventing or avoiding negative outcomes, is perceived to be more impactful and easier to elicit feelings of pride, which in turn increases the total spillover effect. It is noteworthy that negative framing enhances the perception of impact, which would predict pride and subsequently drive the spillover effect.




4.4 Study 3

The purpose of Study 3 was to test our proposition that positive framing would be more effective in enhancing the spillover effect than negative framing when goal progress is high. By contrast, negative framing is more likely to elicit a spillover effect when goal progress is low.


4.4.1 Method

Study 3 was a 2 (feedback framing: positive vs. negative) × 2 (goal progress: high vs. low) between-subjects design. Two hundred participants were randomly assigned to one of the four conditions, but 31 had to be dropped from the analysis because they did not complete the survey properly. Thus, 169 valid questionnaires were obtained and further analyzed. A priori power analysis indicates that this sample is sufficient to detect a medium effect (f = 0.25) with an alpha level of 0.05, and a power of 90% (G*Power 3.1; Faul et al., 2007). The descriptive statistics of the sample are shown in Table 6.


TABLE 6 Sample characteristics of Study 3.


	Characteristics
	Options
	Frequency
	Percentage (%)

 

 	Gender 	Male 	81 	47.93


 	Female 	88 	52.07


 	Age 	≤18 	2 	1.18


 	19–25 	40 	23.67


 	26–30 	67 	39.64


 	31–35 	34 	20.12


 	36–40 	16 	9.47


 	41–45 	9 	5.33


 	46 and above 	1 	0.59


 	Occupation 	Student 	26 	15.38


 	Enterprise and institution staff 	97 	57.40


 	Civil servant 	10 	5.92


 	Farmer 	35 	20.71


 	Others 	1 	0.59


 	Education 	Below college degree 	9 	5.33


 	College degree 	47 	27.81


 	Bachelor’s degree 	95 	56.21


 	Master’s degree and above 	18 	10.65




 



4.4.2 Procedure

Following the experimental design of related research (Jordan et al., 2011; Park and Hedgcock, 2016; Steinhorst et al., 2015), participants were asked to read a real research report titled Rural Children’s Reading Report, which was jointly issued by the China Foundation for Poverty Alleviation and Beijing Normal University, after completing the informed consent process. Feedback framing and goal progress were manipulated at the end of the report. The feedback framing was manipulated by stating the positive (vs. negative) consequences if those children had (vs. did not have) enough books to read, and the contribution made by their idle books recycling behavior. Following prior studies of Park and Hedgcock (2016), goal progress was manipulated by informing participants that the idle item recycling platform ELEG had launched a project to collect 10,000 books for children in underprivileged rural areas of Central China. Participants were told the project had reached either 70% (high progress) or 30% (low progress) of its goal. After reading this report, participants were asked to evaluate the information type with two measurement questions as in study 1, and indicate their perceived goal progress on a 7-point scale (1 = no progress; 7 = a lot of progress). Subsequently, participants filled out a questionnaire about their attitudes toward green consumption (α = 0.858), energy conservation (α = 0.849), and household garbage classification recycling (α = 0.830) as in study 2. To avoid the purpose of the research being guessed, participants were told that several unrelated investigations would be combined to reduce costs and improve the efficiency of the investigation.



4.4.3 Data analysis and results

First, an Independent-Sample T-test was conducted to check whether the manipulations of message framing and goal progress were successful. As expected, the results showed that participants in the positive framing condition reported that the report focused more on the positive consequences of recycling idle books [Mpositive = 5.094, Mnegative = 4.357, t(167) = 4.768, p < 0.001, Cohen’s d = 0.738], whereas the negative framing condition focused on negative consequences that the idle books recycling behavior prevented [Mpositive = 4.400, Mnegative = 5.095, t(167) = 5.169, p < 0.001, Cohen’s d = 0.800]. Additionally, participants in the high progress condition perceived greater progress than those in the low progress [Mpositive = 4.915, Mnegative = 3.402, t(167) = 9.378, p < 0.001, Cohen’s d = 1.451].

The main effects of feedback framing, goal progress and their interaction on green consumption were estimated by two-way ANOVA. The results revealed that the main effect of feedback framing was significant [F(1,165) = 4.025, p = 0.046, η2 = 0.022], and the main effect of goal progress was non-significant [F(1,165) = 0.601, p = 0.439, η2 = 0.003]. More importantly, the interaction between feedback framing and goal progress was significant [F(1,165) = 15.7972, p < 0.001, η2 = 0.085]. Further comparative analysis revealed that in the high progress condition, neither positive nor negative framing significantly influenced green consumption [Mpositive = 5.008, Mnegative = 4.756, F(1,166) = 1.89, p = 0.172]. However, in the case of low goal progress, the negative framing was more effective than positive framing [Mpositive = 4.599, Mnegative = 5.364, F(1,166) = 18.42, p < 0.001]. As shown in Figure 4.

[image: Line graph showing green consumption against progress levels. Positive framing decreases from 5.008 at high progress to 4.599 at low progress. Negative framing increases from 4.756 at high progress to 5.364 at low progress.]

FIGURE 4
 The interaction effect of feedback framing and goal progress on green consumption.


With energy conservation as the dependent variable, the results demonstrated a significant main effect of feedback framing [F(1,165) = 4.772, p = 0.030, η2 = 0.025] and an interaction between feedback framing and goal progress [F(1,165) = 19.747, p < 0.001, η2 = 0.104], the main effect of goal progress was not significant [F(1,165) = 0.484, p = 0.482, η2 = 0.003]. Further comparative analysis showed that the framing effect had no significant effect on energy conservation in the case of high goal progress [Mpositive = 5.185, Mnegative = 4.980, F(1,166) = 2.49, p = 0.117]. Negative framing was more effective than positive framing when the goal progress was low [Mpositive = 4.846, Mnegative = 5.447, F(1,166) = 22.65, p < 0.001]. As shown in Figure 5.

[image: Line graph comparing energy conservation with progress levels under positive and negative framing. The positive framing line decreases from 5.185 at high progress to 4.846 at low progress. The negative framing line increases from 4.980 at high progress to 5.447 at low progress.]

FIGURE 5
 The interaction effect of feedback framing and goal progress on energy conservation.


Subsequently, the effects of feedback framing, goal progress and their interaction on household garbage classification recycling were tested. The results confirmed that the effect of feedback framing was significant [F(1,165) = 4.176, p = 0.043, η2 = 0.024], however, the main effect of goal progress [F(1,165) = 1.257, p = 0.264, η2 = 0.007] was non-significant, and the interaction between feedback framing and goal progress was marginally significant [F(1,165) = 2.018, p = 0.071, η2 = 0.055]. Although the interaction effect on household garbage classification recycling is only marginally significant, the results still reveal a potential interaction between message framing and goal progress in influencing consumers’ household garbage classification recycling behavior, suggesting that further analysis is warranted. Further comparative analysis indicated that the framing effect had a non-significant effect on household garbage recycling intention when the goal progress was high [Mpositive = 5.646, Mnegative = 5.756, F(1,166) = 0.52, p = 0.472]. Negative framing was more effective than positive framing when the goal progress was low [Mpositive = 5.421, Mnegative = 5.744, F(1,166) = 4.83, p = 0.029]. As shown in Figure 6.

[image: Line chart showing household garbage classification recycling scores based on framing and progress. Positive framing with high progress scores 5.756 and low progress 5.421. Negative framing scores 5.646 for high progress and 5.744 for low progress.]

FIGURE 6
 The interaction effect of feedback framing and goal progress on household garbage classification recycling.


Finally, with the mean of the variables of green consumption, energy conservation and household garbage recycling intention as dependent variable, the two-way ANOVA revealed that the main effect of feedback framing was significant [Mpositive = 5.049, Mnegative = 5.280, F(1,165) = 11.599, p < 0.001, η2 = 0.055], however, the main effect of goal progress [Mhigh = 5.146, Mlow = 5.181, F(1,165) = 0.339, p = 0.561, η2 = 0.002] was non-significant, and the interaction between feedback framing and goal progress was significant [F(1,165) = 33.967, p < 0.001, η2 = 0.160]. Specifically, neither positive nor negative framing significantly influenced the spillover effect when the goal progress was high [Mpositive = 5.224, Mnegative = 5.068, F(1,166) = 2.86, p = 0.093]. However, in the case of low goal progress, negative framing was more effective than positive framing [Mpositive = 4.886, Mnegative = 5.481, F(1,166) = 23.45, p < 0.001]. As shown in Figure 7, hypothesis H5 was partially supported.

[image: Line graph showing the interaction between framing (positive and negative) and progress (high and low). Positive framing starts higher at high progress (5.224) and decreases at low progress (4.886). Negative framing begins lower at high progress (5.068) and increases at low progress (5.481).]

FIGURE 7
 Moderating effect of goal progress on the relationship between feedback framing and spillover effect.


The results of this study again confirmed the findings of Study 1, that is, negative framing was more likely to elicit the spillover effect of idle item recycling. Additionally, goal progress was tested as a potential boundary condition of the framing effect in this study. We found that while goal progress was not strong enough to alter the spillover effect of idle item recycling, it did influence the impact of the framing effect. Specifically, under the condition of high goal progress, neither positive nor negative framing significantly affected the spillover effect of idle item recycling. However, at low levels of goal progress, negative framing that focuses on preventing negative outcomes was more likely to facilitate the generalization of idle item recycling to other behaviors.





5 Conclusion and general discussion


5.1 General discussion

This study demonstrates the fundamental differences between idle item recycling and traditional waste recycling in psychological mechanisms and behavioral drivers. It further examines how feedback framing, as a key contextual cue, functions as an intervention strategy to trigger spillover effects from idle item recycling to other low-cost sustainable behaviors. In line with consistency theory findings, our results corroborated that feedback to consumers about their idle item recycling behavior increased their motivation to engage in other pro-environmental behaviors that are not costly (e.g., green consumption), but not in other virtuous behaviors with high cost (e.g., blood donation). In other words, positive spillover of idle item recycling behavior is more likely to occur in the domain of environmental protection and limited to activities that are easy and less costly to carry out (Thøgersen and Crompton, 2009; Lanzini and Thøgersen, 2014).

What is more, consumers are more likely to show behavioral consistency when a feedback message of one’s idle item recycling behavior is framed either negatively or positively, although the strength of these framing strategies differs. Specifically, consumers tend to engage in additional pro-environmental behaviors when recalling their idle item recycling behavior with prevention-focused lens (as demonstrated in Study 1 and Study 2) rather than promotion-focused ones. However, this result is observed only when the level of goal progress is low. When goal progress is high, the persuasion effectiveness between positive and negative framing does not differ (Study 3). These findings align with the goal progress commitment model (Fishbach and Dhar, 2005; Fishbach et al., 2006), which posits that individuals may activate either a commitment or a licensing pathway after perceiving progress toward a goal. Specifically, under low goal progress, negative feedback is more persuasive than positive feedback, likely because it highlights goal insufficiency and activates the commitment pathway, enhancing environmental responsibility and behavioral consistency. In contrast, high goal progress mitigates the framing effect, consistent with a licensing response. Moreover, as stated in hypotheses H2, H3 and H4, we revealed that perceived impact and pride were potential explanations for the relationship between negative framing and positive spillover (Study 2). Specifically, feedback on consumers’ idle item recycling behavior with negative framing was more likely to elicit consumers’ perception of their idle item recycling efforts had a meaningful impact on others, thereby fostering a sense of pride in their actions. This heightened perception of impact and pride, in turn, motivated consumers to engage in additional pro-environmental behaviors. These findings highlight the differential influence of message framing on consumers’ self-perceptions and subsequent behavioral outcomes, emphasizing the importance of strategic communication in promoting sustained pro-environmental engagement.



5.2 Theoretical implications

This article makes several theoretical contributions. First, while prior research has extensively examined factors influencing individuals’ recycling behavior and explored the spillover effects of such behavior. However, the focus of these studies has predominantly been on waste or garbage recycling rather than idle item recycling. This distinction is particularly important, as idle item recycling involves different psychological and behavioral mechanisms compared to traditional waste recycling. By elucidating these differences, unlike the study done by Sun et al. (2024), our findings advance theoretical understanding of recycling behavior and provide novel insights into how message framing strategies can be strategically employed to foster positive spillover effects in recycling across diverse contexts. Second, research has yielded contradictory conclusions regarding the spillover effects of recycling behavior. Some researchers have found that consumers are more likely to act in pro-environmental behaviors after recycling (Thøgersen and Noblet, 2012). This is because previous pro-environmental behaviors reinforce one’s self-identity as “environmentalists” or “green,” thereby promoting behaviors that align with that identity (Truelove and Nugent, 2020; Carrico, 2021; Khan, 2024). In contrast, studies based on the theory of moral licensing have shown that consumers are more likely to behave in less environmentally behaviors, such as increased resource consumption, after recycling (Nilsson et al., 2017; Sun and Trudel, 2017; Ma et al., 2019). Our findings extend existing research by demonstrating that the spillover effect of consumers’ recycling behaviors for idle items is more likely to be influenced by information intervention, and tend to occur in other low-cost pro-environmental behaviors. This suggests that informational intervention plays an important role in eliciting positive spillover, and that exploring spillover effects across different categories is essential. Third, this study confirms that individuals’ interpretation of goal progress feedback plays a critical role in influencing subsequent behavior. When goal progress is relatively high, it tends to diminish the impact of feedback framing. In contrast, when progress is relatively low, it is more likely to activate the commitment pathway and promote sustained pro-environmental behavior. These findings not only support the core assumptions of the goal progress commitment model but also provide important insights for designing effective green behavior interventions. Finally, prior studies have overlooked the internal psychological mechanisms underlying such spillover effect. Few studies have examined the mediating role of negative emotions (e.g., guilt) in spillover effects (Grazzini et al., 2018; Liang et al., 2019; Burger et al., 2022). These studies suggest that information interventions that evoke negative emotions in consumers can prompt them to engage in pro-environmental behaviors in order to alleviate discomfort. However, negative emotions (e.g., guilt) typically focus on identifying problems and initiating corrective actions (Bissing-Olson et al., 2016). If consumers do not perceive their current behavior as contributing to environmental issues, or if they find justifications for their existing practices, they may be less inclined to engage in pro-environmental behaviors (Liang et al., 2019). Therefore, relying solely on the activation of negative emotions is unlikely to drive lasting changes in consumer behavior. Positive emotions, such as pride, not only reflect the emotional experience of favorable outcomes but also involve self-awareness that one’s pro-environmental behaviors align with personal goals and standards (Williams and Desteno, 2008). This emotional state encourages consumers to persist in efforts they believe are congruent with their personal objectives, making pride a stronger motivator of pro-environmental behavior (Antonetti and Maklan, 2014). This study uncovers the psychological mechanism driving the spillover effect in idle item recycling behavior, structured as ‘negative framing → perceived impact → pride → behavioral spillover,’ and elucidates the underlying psychological processes. The findings provide a novel theoretical perspective for understanding the mechanisms underlying environmental behavior motivation.



5.3 Management implications

Government agencies and recycling enterprises often allocate substantial resources to encourage consumer participation in idle item recycling through strategies such as monetary incentives and promotional campaigns. However, these efforts frequently yield limited results and may even prove counterproductive. Our research findings offer a novel perspective for social organizations and enterprises, suggesting that informational feedback mechanisms can serve as a more effective approach to guiding consumers to engage in more impactful pro-environmental behaviors. Specifically, the post-event informational feedback strategy with negative framing which highlights the losses and negative consequences prevented by one’s idle item recycling behavior, can lead consumers to perceive their recycling behavior has a greater impact on others, society or the environment. This heightened perception, in turn, reinforces consumers’ perception of pride, then enhances the likelihood of consumers performing other pro-environmental behaviors. Therefore, marketers should emphasize the negative consequences or the losses to be avoided and prevented by consumers’ idle item recycling behavior. For example, the core message of the feedback framework can be expressed as follows: By recycling your old mobile phone today, you have successfully prevented approximately 6,000 liters of soil from being contaminated by heavy metals. While recycling 5 kilograms of old clothing saved over 10,000 liters of water, equivalent to the water used for about 70 showers. These actions contribute significantly to a green, low-carbon lifestyle. However, such messaging should align with consumers’ perceived goal progress, which shapes their interpretation of feedback framing.



5.4 Limitation and future research direction

Although this study provides meaningful implications for scholars and practitioners, it also has some limitations. First, the information framework strategy explored in this study focuses on the behavior of idle item recycling. Future studies might benefit from exploring how to design effective information feedback strategies to integrate idle item recycling with other pro-environmental behaviors, therefore increase the correlation between behaviors, then enhance the effects of spillover effects. Second, although participants may exhibit strong intentions toward green consumption, energy conservation, or household waste recycling under the influence of feedback framing, these intentions do not necessarily translate into actual behavior due to factors such as limited convenience or time constraints. There may be a gap between actual action and intention (Hassan et al., 2016). To improve the validity of research results, future research might benefit from using more objective methods to measure these behaviors, such as measuring actual behavior over a certain period. Third, the data in this study are all from China. Future research could further validate the generalizability of the findings by collecting data from diverse countries or regions. Additionally, the present study did not explore whether perceived goal progress exerts spillover effects through its influence on perceived impact and pride. Future research could construct more sophisticated mediation models to examine this mechanism in greater depth.
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