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Abstract

:

Clear and memorable environmental messaging has been scarce. Recycling contamination is an urgent environmental concern because the public is confused about which items can and cannot be recycled. Environmental campaigns utilizing message framing, a method used to emphasize either the benefits of performing or loss of avoiding an action, may help combat this problem. We conducted an online study (n = 1199) and randomly assigned participants to view positively or negatively framed (do vs. do not) messages. Results revealed that participants who viewed negative messages with do not descriptors increased recycling intention, mediated by increased recycling contamination knowledge and recycling efficacy (95% CI: 0.03, 0.08). The findings suggest that recycling instructions may be more effective when messages are framed negatively using inhibitive descriptors. Results of this study can inform development of environmental campaigns to improve sustainable lifestyles.
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1. Introduction


Recycling contamination is a global environmental and economic threat that accounts for up to 25 percent of materials in recycling facilities in the U.S. alone [1]. Contamination occurs when residents place non-recyclable materials in recycling bins. Contamination not only impedes operation of the recycling facilities, but also increases incineration and the volume of landfill waste by damaging other recyclable goods [2]. Therefore, it is necessary to communicate about recycling in ways that are easily remembered and usable. A wide array of national and statewide initiatives in the U.S., such as “Let’s Recycle Right!” by Recycle Across America, “I want to be recycled” by Keep America Beautiful, and Florida Department of Environmental Protection’s “rethink, reset, recycle” campaigns, focus on increasing recycling participation while reducing contamination. However, it is unknown whether and how much these messages can foster accurate recycling behavior.



Despite the increased focus on recycling campaigns, communicating about recycling involves challenges. Most recycling messages largely employ an information-deficit approach, in which sustainability campaign managers believe that knowledge is sufficient to change behaviors. While being aware of information is associated with higher participation [3], the relationship between knowledge and actual recycling behavior [4], or frequency of recycling [5] remains inconclusive. In fact, polls show that many people want to recycle; approximately half of American adults recycle whenever possible, and more than 60 percent of adults who self-identify as environmentally conscious reported that they are bothered when other people do not recycle [6]. This environmental consciousness and preference for recycling stands in contrast to the high contamination rate. This suggests that the public is ill-informed on how to properly recycle. Therefore, the apparent gap between knowledge and behavior suggests that how recycling information is currently communicated needs to be improved, especially because recycling is widely perceived as confusing even among recyclers [7]. Therefore, strategic messaging is needed to resolve the contamination problem, without compromising the overall intention to recycle.



How communication is structured is one factor that may influence how individuals take action regarding environmentally responsible behaviors [8]. A message with ‘a plan of action’ is necessary to ensure correct behavior including environmentally conscious individuals [9] because clearly stating anticipated behaviors and consequences can help the audience visualize the impact of their action [10]. One way to increase persuasiveness of the recycling instruction message is by using message framing, a message construction method using positive (gain) and negative (loss) tones to describe an issue of interest [11]. To meet this need, the current study conducted an online message experiment using a completely randomized design to examine the cognitive and behavioral effect of gain and loss message framing in the context of recycling and contamination.



Effectively communicating about recycling and contamination requires understanding the dominant portrayal of recycling in environmental messages. Recycling has been typically communicated from a behavioral economics perspective, such that recycling is an environmental gain and failure to recycle as an environmental loss [11,12,13,14]. However, conflicting evidence regarding persuasiveness of gain and loss frames pose a challenge for the environmental scholarship and practitioners to appropriately communicate their goals and needs. Thus, the current study examines message framing, the cognitive and psychological effect associated with framing type, and behavioral intention.



This paper is divided into different sections: first, the literature review, in which we put forward the hypotheses and explain the theoretical model; second, the methodology, in which we describe the participants and the procedure; third, the results, in which we describe the results of hypotheses testing; fourth, the discussion, in which we provide theoretical and practical implications of our findings; finally, the conclusion, in which we summarize the key findings and directions for future research.



1.1. Literature Review


1.1.1. Message Framing


Message framing can influence how persuasive messages shape individuals’ attitudes and intentions toward a behavior [15]. Prospect theory [16] posits that individuals make decisions based on the respective risks and uncertainty of outcomes associated with each choice. The theory has influenced the construction of persuasive message designs, specifically for the gain and loss framework. In health message contexts, gain-framed messages emphasize the benefits of adopting the advocated idea, while loss-framed messages emphasize the disadvantages of forgoing the idea. Typically, recycling has been considered as a gain for the environment and not recycling as a loss for the environment [11,12,13,14].



However, the effect of message framing is inconsistent; gain-framed messages are more persuasive in some situations, while loss-framed messages are more effective at other times. Message framing employs an argument, consisting of an “if-then” statement with an antecedent (if) involving an action and a consequent (then) consisting of an outcome [17]. Because gain and loss frames focus on the presence or absence of an outcome, the effect of gain and loss-framed message is highly dependent on contexts (e.g., temporal distance, construal level) [18] and audience characteristics (e.g., involvement level, behavioral orientation, need for cognition) [11]. For example, recycling messages could produce positive attitudes when the information is simultaneously written specifically and negatively (e.g., “By not participating…we waste over 60,000 tons of paper… recycle paper, cardboard, magazines…”) or abstractly and positively. (e.g., “By participating…we will save over 60,000 tons of paper… recycling will save our precious air, land and water resources.”) [18]. In another example, gain-framed messages could influence audience’s recycling attitudes when the audience is first primed with guilt, compared to loss-framed messages that could influence audience’s attitudes when the audience is first primed with shame [19]. In an experimental design study about recycling messages, participants showed greater intention to recycle after seeing loss-framed messages emphasizing the negative consequences of not recycling on themselves and others around them (e.g., “By not recycling, you fail to preserve the health… endanger not only your future, but also the future of your friends, family…”) compared to gain-framed messages (e.g., “By recycling, you preserve the health … improve your future”) [20]. Other studies showed that individuals with high issue involvement responded with greater receptivity toward negative messages, but those with low issue involvement showed greater receptivity toward positive messages [11]. Therefore, interpretation of messages may vary by individual audiences and contexts in which the message is situated. This limitation poses challenges for disseminating recycling information, as providing individualized message for each household is impractical and may unintentionally discriminate against low-resource regions.



One solution is focusing on the linguistic strategies embedded in message framing. O’Keefe [17] maintains that the main difference in the gain and loss framework resides in the variation of words and phrases of antecedents (e.g., “if you do…” versus “if you don’t…”). Therefore, careful attention to the linguistic elements allows construction of messages with variable antecedents (i.e., manipulation of action verbs) and constant consequents (i.e., argument or contexts in which the message is situated). One notable recycling message study grounded in prospect theory characterized recycling as a promotion (contribution) and reducing as an avoidance-oriented (restraint) activity. The first message type promoted recycling by framing it as a contribution to the environment, while the latter message type restrained littering to preserve the environment [8]. This study suggests that an appropriate study design for recycling and contamination messages involve framing recycling as a contribution to environmental conservation and contamination as an avoidable act to prevent environmental degradation.




1.1.2. Recycling Message Framing


Recycling messages have typically taken a positive framing approach to induce favorable attitudes towards the environment and recycling as well as intentions to perform pro-environmental behavior [14,21]. Positive emotions, including joy and satisfaction generated by positive frames, as opposed to fear and anger generated by negative frames [12] which align people’s general belief in the environmental benefits of recycling and satisfaction with their decisions to recycle [14]. Additionally, positive frames elicit more favorable attitude toward the message, issue, in turn increasing behavioral intention for issues that convey a sense of urgency and clear personal benefits [21]. Positive framing is especially effective for environmental messages that highlight significance of individual action [22].



Further, an action is driven by intentions to perform a behavior, which is influenced by attitudes and the perceived social norms (e.g., theory of reasoned action and theory of planned behavior). Therefore, positive attitudes toward an issue and a belief that the behavior is a socially acceptable are main motivations for environmental behaviors [12]. However, the effect of positive framing is limited to emotion; despite the positive affect produced by positively framed messages, evidence suggests that negatively framed messages are in fact more effective in increasing the recycling behavior [14]. Therefore, despite the positive feelings induced by positive framing, negatively framing messages can produce an actual, measurable behavioral outcome.



Hypothesis 1 (H1).

Compared to positively phrased (do) instructions, negatively phrased (do not) recycling instructions will positively predict recycling intention.






1.1.3. Cognitive Effect of Negative Framing on Recycling Messages


Effectiveness of negatively framed messages on fostering intention to adopt a recommended behavior can be explained by negativity bias [12]. Exposure to negative information can heighten individuals’ cognition through negativity bias, a phenomenon in which negative information is viewed as more important and salient compared to positive information [23], possibly due to discomfort elicited from imagining negative consequences implied in the message [14]. Therefore, providing specific details in negatively written recycling messages can enhance message efficacy [13]. However, audience characteristics may influence the effect of negative framing, as negative framing may reduce perceived efficacy, in turn leading the audience to avoid the message [24]. Specifically, a negatively framed message containing threatening content may reduce the audiences’ self-efficacy and a sense of accountability to perform the behavior [12]. In an experimental study regarding climate change, a negatively framed message highlighting the negative consequences of not engaging in a sustainable behavior was more persuasive for audiences with low issue interest, while a positively framed message highlighting the benefits of engaging in a behavior was more persuasive for audiences with high issue interest. [25]. Surprising messages can also improve cognitive processing. Expectancy violation occurs when individuals, who are typically accustomed to seeing positive messages, are exposed to negative information [11]. This is especially relevant for recycling, which has been positively framed as an altruistic, environmentally beneficial behavior [8,18,19]. For instance, research found that negatively worded signs (e.g., please do not) were more effective than positively worded signs (e.g., please do) in encouraging tourists to stay on the permitted trail areas [26].



Hypothesis 2 (H2).

Compared to positively phrased (do) instructions, negatively phrased (do not) recycling instructions will positively predict contamination knowledge.






1.1.4. The Mediating Role of Knowledge and Efficacy on Recycling Intention


Knowledge is one factor that influences behavioral changes regarding recycling [5,7]. Aside from the perceived environmental benefits of recycling, being aware of the municipal recycling programs and policies (i.e., disposal rules, techniques, and waste pick-up schedules) increases recycling intention and behavior [5]. However, individuals’ recycling knowledge is generally subjective and incorrect [3]. Efforts to increase correct, objective recycling knowledge is instrumental to reduce contamination. Recycling instructions need not only be specific, but also simple, clear, and understandable [8] because individuals spontaneously dispose materials (i.e., recycling, trashing, or littering) simply based on the appearance [27].



Identifying the direction and goals are important for effective sustainability communication. Specifically, communication of sustainability (CoS) process involves a linear transmission of information, such as education; communication about sustainability (CaS) process involves a participatory discourse involving stakeholders; communication for sustainability (CfS) concerns with a goal, such as societal transformation toward sustainable development [28]. While CaS is an appropriate approach for CfS and achievement of impactful societal changes [28], this approach requires extensive resources and investment. Thus, dialogic approach may be ideal for high-resource regions, yet it may be inappropriate for underserved regions lacking resources to engage their residents to participate in recycling communication [29]. Rather, these regions may benefit from CoS approach to increase knowledge in a short time span and implement the CaS approach in their campaign long-term. As such, our goal is not to encourage a CoS approach for all recycling and sustainability communication, rather provide an option to educate residents when needed.



According to Bandura [30], knowledge is also important for enhancing self-efficacy, which is individuals’ beliefs in their own ability to carry out specific activities associated with the behaviors and a key motivator of behavior. Verbal persuasion can influence the degree of self-efficacy by encouraging individuals to exert and sustain efforts to reach their goals. Specifically, when an individual sees information that is unexpected and incongruent with their existing beliefs, they draw on their knowledge to increase self-efficacy prior to making behavioral decisions. Empirical studies found that greater knowledge predicts greater self-efficacy [31], such as individuals with more general health knowledge having higher self-efficacy to perform preventive behaviors [32]. The association of knowledge and self-efficacy suggests that individuals’ ability to remember information will improve their confidence and belief in their own ability to correctly perform a behavior.



Hypothesis 3 (H3).

Increase in contamination knowledge will positively predict recycling efficacy.





Leading behavioral psychology theories (e.g., social cognitive theory and social learning theory) have maintained that self-efficacy is a key predictor of individual behaviors. Specifically, self-efficacy increases individuals’ intentions to perform an activity before changing behaviors [33] because individuals with greater perceived efficacy are likely to capitalize on their knowledge to support their action [34]. Individuals with strong self-efficacy are more likely to behave in ways that align with their goals, in contrast to those with lower self-efficacy [30]. Self-efficacy has been associated with healthy behaviors, such as weight loss [35] and cancer screening [36]. In the recycling context, instructions using a negative frame can lead to higher self-efficacy, which in turns leads to greater recycling behavior [13].



Hypothesis 4 (H4).

Recycling efficacy will positively predict recycling intention.





Each suggested pathway comprises a broader model to predict recycling intention. This study suggests that negatively phrased messages instructing individuals to not recycle will allow them to remember information better [26]. Next, increased knowledge will lead to a greater efficacy to perform a recommended behavior (i.e., recycling) [31,32]. In turn, increased recycling efficacy will lead to a greater intention to engage in a recycling behavior [13,33].



Hypothesis 5 (H5).

Negatively phrased messages will have a positive indirect effect on recycling intention via increased knowledge and efficacy.








2. Materials and Methods


2.1. Procedures


This study was part of a broader environmental research project that tested various message variation types. Upon the approval of the Institutional Review Board, we used non-probabilistic convenience sampling to recruit total 1199 participants from a Southeastern state from the Qualtrics online panel from 19 March to 26 May 2019. Participants who consented to participate in this study took a baseline contamination knowledge assessment. Afterwards, they were randomly assigned to one of nine message conditions (eight experimental messages and one control without information) and asked to answer a series of questions (see Supplementary Materials). Upon completion of this study, participants were thanked and compensated through Qualtrics. See Table 1 for participant demographics and Figure 1 for the CONSORT diagram illustrating the process.




2.2. Experimental Design


This study employed a 2 (verb: do/do not) × 2 (framing: gain/loss) × 2 (sidedness: one/two) factorial design experiment with a control group. The development of eight experimental stimuli and the control condition were informed by an infographic of recyclable and non-recyclable items from an online statewide recycling educational resource [37]. For a verbal condition, “do” instructions were written using an action promotive verb (“Recycle…”) and provided a list of materials that should be recycled. Alternatively, “don’t” instructions were written using an action inhibitive verb (“Don’t recycle…”) and provided a list of materials that should not be recycled. Each “do” and “don’t” condition comprised of four message variations (one-sided, two-sided, gain-frame, loss-frame). See Supplementary Materials.




2.3. Manipulation Check


Participants were asked to indicate their perceived focus of message from five items (e.g., cost/benefit, loss/gains; α = 0.94) [19,38,39] on a seven-point bipolar scale. An independent t-test analysis was performed and found that do instructions were rated to have significantly more positive overtone (M = 5.15, SD = 1.64) than do not instructions (M = 4.77, SD = 1.78; t(1052) = 3.59, p < 0.001).




2.4. Measures


2.4.1. Contamination Knowledge


Contamination knowledge of participants was measured by asking participants to indicate their recycling knowledge using a twelve-item question (e.g., “Please which of the following items you should recycle—aluminum cans, steel cans, plastic jugs…” on a seven-point scale (1 = Never 7 = Always) before and after being presented with stimuli. This measure was adapted from the list of recyclable items from a state educational recycling infographic [37]. Six items were recyclable (i.e., aluminum cans, steel cans, plastic bottles, plastic jugs, paper, cardboard) and the other six items were not recyclable (i.e., pizza box, Styrofoam, bubble wraps, plastic bags, hoses, clothing). The items were presented in a randomized order.



The contamination knowledge change score was created by calculating the change in knowledge from the pre- to post knowledge questions. Knowledge scores for the do condition were obtained by subtracting the sum of pre-test scores for recyclable items from the sum of post-test scores of the same items (M = 5.81, SD = 1.43, α = 0.87). Likewise, knowledge scores for the do not condition were computed by subtracting the sum of pre-test scores for non-recyclable items from the sum of post-test scores for the same items (M = 4.07, SD = 2.03, α = 0.89). Afterwards, the do and do not knowledge scores were combined into one total knowledge scale. The total scores ranged from −2.08 to 3.25 (M = 0.56, SE = 0.95). To reduce priming effect, three items from a news interest scale [40] were asked after the pre-test knowledge questions (e.g., “In general, how much do you enjoy keeping up with the news?” on a seven-point scale, 1 = Not at all, 7 = A lot); (M = 3.70, SD = 1.66, α = 0.74).




2.4.2. Recycling Efficacy


Seven items measured total recycling efficacy. Three items from perceived efficacy scale [18] (“I feel that by recycling I can make a difference”) (M = 5.40, SD = 1.54, α = 0.85), and four items from self-efficacy scale (“How confident are you that you can recycle correctly…even if you need a long time to develop the necessary routines”) were asked on a seven-point Likert scale to measure total efficacy [41] (M = 5.43, SD = 1.47, α = 0.91). Due to high correlation between perceived efficacy and self-efficacy (r = 0.71), two scales were combined into one scale to measure the overall recycling efficacy (M = 5.42, SD = 1.39, α = 0.92).




2.4.3. Recycling Intention


Three items from the recycling intention scale (e.g., “How likely are you to recycle?”) were measured on a seven-point Likert scale (1 = Extremely unlikely, 7 = Extremely likely) [18]. The last item was reverse coded but removed during analysis because it caused a significant drop in the overall recycling intention reliability. The Spearman–Brown split half reliability coefficient between two items was computed (r = 0.87).





2.5. Data Analysis


All analyses were conducted using SPSS v. 25. First, the effect of the control, do, and do not message conditions on outcome variables was tested using one-way ANOVA. As expected, the control condition was not associated with knowledge. See Table 2. Additionally, differences in the message conditions on efficacy and recycling intention were not significant. (Univariate analysis was performed to test the interactions between verb (do/do not) and frame (gain/loss) conditions on outcome variables (knowledge change, efficacy, recycling intention). We detected no significant differences in the interaction effects on the outcome variables, and thus excluded from further analysis).



Next, Hayes PROCESS Macro. v3.3 (model 6) was used to test the indirect effect of do and do not instructions on recycling intention mediated by knowledge change and efficacy. In this analysis, participants in the control condition (n = 131) were excluded as the control condition was not related to knowledge. Participants were evenly split into either the “do” (50.2%) or “don’t” (49.8%) condition.





3. Results


Testing Hypotheses


Hypothesis 1 was not supported. Results indicate that the do instructions directly led to recycling intention. In other words, individuals had greater willingness to participate in recycling after viewing positively written instructions, which promoted them to recycle certain materials, compared to instructions discouraging them from recycling, b = −0.20, SE = 0.06, p = 0.002, 95% CI [−0.32, −0.07].



Hypothesis 2 was supported. Results indicate that individuals who viewed negatively written instructions inhibiting them from recycling certain items remembered information from the instructions better in comparison to those who viewed positively written instructions that encouraged recycling, b = 0.50, SE = 0.06, p < 0.001, 95% CI [0.39, 0.61].



Hypothesis 3 was supported. Results indicate that individuals who reported greater increase in contamination knowledge were more confident in their ability to do so effectively, b = 0.23, SE = 0.05, p < 0.001, 95% CI [0.14, 0.32].



Hypothesis 4 was supported. Results indicate that recycling efficacy predicted higher recycling intention, b = 0.46, SE = 0.02, p < 0.001, 95% CI [0.42, 0.51].



Hypothesis 5 was supported. Results indicate that indirect effect of negative instructions on recycling intention, mediated by recycling contamination knowledge increase and recycling efficacy, was significant, b = 0.05, 95% CI [0.03, 0.08]. In essence, seeing negative instructions improved intention to recycle through increased knowledge, which subsequently increases efficacy and then behavioral intentions. Figure 2 provides a visual diagram of the mediation analysis. Table 3 provides statistical details of the mediation model.





4. Discussion


The main contribution of this study was to test whether linguistically adapting elements of message framing can help audiences understand the communicated information and influence intention to perform accurate recycling behavior. Message framing rooted in prospect theory [16] currently allows for various audience characteristics and contextual factors (e.g., cites in literature review) that influence the persuasive effect of gain and loss-framed messages. However, various contextual factors limited the application of message framing to broader social issues where providing individualized messages was not practically feasible. This study advances this position by showing how simple adaptation of gain and loss frames can generalize its effect, by characterizing gain frame as a message using a positively phrased instruction with a promoting verb (i.e., do), and characterizing loss frame as a message using a negatively phrased instruction with an inhibitive verb (i.e., do not). Doing this allowed investigating effectiveness of gain and loss-framed messages that is independent of strength of the argument, context, and audience characteristics. Inconsistent with predictions, negatively phrased messages only promoted recycling intention when mediated by increased knowledge and the subsequent increase in self-efficacy. The finding provides further evidence to the claim that a positive and action-oriented message is more effective than a negative, inhibitive message when it does not facilitate critical and active cognitive processing [11].



Evidence of negative messages was observed when predicting knowledge. More specifically, a significant difference between do not and do messages emerged when predicting participants’ ability to remember information about recyclable and non-recyclable materials. Subsequently, the ability to remember recycling contamination information enhanced participants’ perception of their competence to recycle properly. In turn, participants equipped with knowledge and confidence in their own ability to properly execute a sustainable practice had greater intention to participate in recycling in the future. Taken together, these findings suggest that telling participants what action to avoid was especially effectual than telling them what to do: do not message predicted greater willingness to recycle because this instruction type improved participants’ knowledge, which increased efficacy for their own ability to recycle. Importantly, there are still room for improvement; baseline recycling knowledge assessment scores show that participants were more informed about materials that they can recycle, but they were less informed about materials that were not recyclable. The difference in the knowledge type suggests that recycling campaigns should place more emphasis on information about unrecyclable materials. In sum, do not message focusing on unrecyclable materials is the most effective and pragmatic approach to enhancing sustainable lifestyles.



The ability of participants to remember information from do not instructions better than do instructions signifies cognitive processing that negative message facilitates. In general, recycling messages have widely framed recycling as an act of environmental contribution and emphasized its broader, societal benefits. Discussion of negative consequences associated with improper disposal behaviors has been scarce until the change of the international solid waste trading policy in 2018, when the Chinese government banned importation of contaminated recyclable, which had the greatest economic impact on primary exporting nations such as the U.S. [42]. From the lay public perspectives, a recycling contamination message might contradict their pre-existing beliefs and cultural norms, which have instilled the value of recycling. It is likely that the expectancy violation resulting from the conflict in values and messages facilitated cognitive processing of participants reading do not instructions [11]. Additionally, inhibitive instructions could have enacted negativity bias [23] by allowing participants to imagine negative consequences of recycling contamination and eliciting discomfort in learning that their well-intended, Good Samaritan act of recycling contributed to environmental destruction [14]. Therefore, enhanced knowledge of do not instructions theoretically corroborates the cognitive effect of negative messages [11].



The second part of the pathway illustrating the role of self-efficacy adds a critical contribution to the science communication literature. While the cognitive finding about do not instructions supports the fundamental role of knowledge, relating this finding to its behavioral effect needs to be interpreted with caution. An exclusive focus on knowledge may perpetuate the idea of information deficit, a predominant belief in the scientific community that simply having information is sufficient for changing behaviors. However, communication based on the deficit approach may result in inappropriate behavioral changes [43]. Inclusion of the role of self-efficacy helps counterargue the claim that information is a sufficient predictor for behavioral change. Rather, knowledge is only effective to the extent that it empowers individuals to capitalize on their knowledge to correctly perform a desired activity [33,34]. Collectively, the evidence presented in this study supports the persuasive effect of message framing and structure in the environmental context.



A major contribution of this study is advancement of a leading behavioral economic theory. This study takes an unprecedented approach to message framing theory by focusing on the linguistic effect of gain and loss-framed message that is independent of audience characteristics and the context in which the message is situated. This approach not only illuminates opportunities for future message framing research, but also allows practical application that is readily implementable in the current recycling and recycling contamination message interventions. Further, findings about the role of knowledge on self-efficacy to recycle support the claim to shift away from the information-deficit approach, but rather consider the implications of knowledge before leading to behavioral changes. Taken together, this study illuminates key areas of the message framing scholarship and opportunities to improve the sustainable lifestyle practices.



From a pragmatic perspective, these findings provide an evidence-based tool to enhance sustainability campaign initiatives and meet specific sustainable goals of each region based on its needs. For example, practitioners aiming to increase recycling participation in their region should frame the message positively and include the list of acceptable materials in the instructions, while those aiming to reduce contamination in their region should frame the message negatively and include the list of forbidden items in the instructions. Findings from this study can be easily integrated into an existing message intervention to enhance message efficacy.



More specifically, the cognitive pathway produced by do not instructions illustrated in this study is useful to address the major contributor of contamination, wish-cycling, which refers to the practice of recycling questionable items in hopes of them being recycled. The effect of do not instructions on improving knowledge and self-efficacy, which in turn increases recycling intention, suggests that negatively phrased instructions is an effective solution to close the knowledge and behavior gap. This strategy is especially necessary for recycling, where inaccurate perception about recycling information prevails over objective knowledge across the cultures [3]. The strategy can also benefit environmentally conscious individuals, whose strong motivations for environmental conservation are mistranslated into unintended, adverse effects due to confusing recycling information.



Despite these contributions, this study has limitations that suggest opportunities for future research. A major limitation of this study involves the sample characteristics. The sample mainly consisted of non-Hispanic, white female participants, primarily located in urban areas. In addition, the sample of this study is limited to one state in the United States with high tourist and retiree populations. The unique residential characteristics might have resulted in unparalleled enforcement and communication with residents about recycling policies compared with other areas, causing greater awareness of the current recycling industry climate compared to those in other states. In fact, the state included in this study recently passed a law mandating an increase in recycling participation in a limited time span. This initiative has forced the state and local governments to actively disseminate recycling information and engage the public in the recycling discussions. The random assignment of participants to the experimental conditions controlled for the discrepancy in participant characteristics and confidently established the causality of the do not instructions on knowledge and recycling intention. Future studies should potentially examine how regional differences in recyclable items influence knowledge and behavior regarding recycling. Further, it would be informative for future research to probe message efficacy in respect to residents’ pre-existing interest and personal relevance with sustainability issues, which might have affected their attention level and ability to remember the instructions more than those with less interest and relatability. Additionally, although the difference between the do and do not conditions on the manipulation check was small, although statistically significant. While the effect size was small, the finding is meaningful when applied to the general population. Our findings suggest that knowing what not to recyclable is an important tool that practitioners can employ in their future practices. While our study focused on verbal variations, future research should examine other ways to highlight correct sustainability behavior and ways to increase knowledge.



Another opportunity lies in the cognitive effect of do not instructions on higher knowledge recall because of negativity bias and expectancy violation [11]. While the focus of this study was to test the difference in the message framing type, rather than to understand reasons for different cognitive effect associated with each message framing type. Provided the rich scholarly work on negativity bias and expectancy violation, it is logical to conclude that a counterargument against the widespread recycling norm evoked a surprise in audience to pay greater attention to the instructions. While the goal of this study was to test differences between positive and negative wording of recycling instructions, future studies should assess how expectancy toward recycling behavior may differently influence attention and information recall from each message framing type. Therefore, investigating the possible effect of negativity bias and expectancy violation could have provided richer understanding of the effect of do not instructions in the recycling context. Still, our study provides preliminary evidence on the effect of different wording and message framing to inform the development of recycling campaign messages in a cost-effective and cost-saving way. Future studies could incorporate a mixed-methods approach to include qualitative designs, such as interviews, focus groups, or open-ended questions to provide context to explain the effect of do not instructions on knowledge improvement.




5. Conclusions


In a society that predominantly portrays recycling as an altruistic behavior, communicating about recycling contamination and discouraging recycling certain materials is a relatively new and challenging task. Further, contamination adds to the unresolved issue of communicating about recycling, which is infamously perceived as confusing [7]. The imminent environmental and economic need posed by the international solid waste trading policy makes it imperative to implement strategic ways to communicate about recycling and contamination. Our findings indicate that participants who saw a negatively worded instruction had a greater increase in their contamination knowledge and efficacy, in turn showing greater willingness recycle.



Limitations of this study include the sample characteristics, which could have influenced differences in pre-existing attitudes, knowledge, and practices regarding recycling. Another limitation involves theoretical investigation. It is plausible that do not instructions were more effective because they violated participants’ expectancy regarding recycling, which is typically portrayed as altruistic and environmentally beneficial [11,12,13,14]. As such, it is possible that do not instructions filled participants’ knowledge gap to a greater extent than do instructions by increasing their attention and cognitive processing when reading do not instructions. However, the study design overcomes the limitations, as our random experimental findings allow controlling for the pre-existing sample differences to infer causality of wording and message framing on recycling knowledge and behavior.



Overall, our findings have practical implications that can inform practitioners to enhance communication about recycling policies with their residents. This study provides evidence that specific communication strategies (i.e., wording and message framing) can inform practitioners to enhance their recycling messages to improve their residents’ recycling behaviors. Practitioners across regions can adapt our findings into their communication materials to meet their specific rules and resident characteristics. Overall, our findings provide an affordable tool for practitioners to enhance their sustainability messages to meet their recycling and campaign goals and help their residents move toward a sustainable lifestyle. In sum, this study helps advance understanding ways to leverage message framing to facilitate appropriate disposal behaviors without compromising the overall willingness to recycle. More research is needed to develop and test recycling contamination messages to help the public engage in sustainable lifestyles.
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Figure 1. CONSORT diagram illustrating the process of random assignment to stimuli. 
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Figure 2. Mediation model illustrating the process of negatively written instructions on causing knowledge, efficacy, and recycling intention. ** p < 0.01, and *** p < 0.001. 
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Table 1. Participants sociodemographic characteristics 1.
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	Characteristics
	n (SD)





	Mean ± SD age years
	34.36 ± 16.66



	Sex
	



	Male
	306 (25.5)



	Female
	884 (73.7)



	Race
	



	American Indian or Alaska Native
	23 (1.9)



	Asian
	40 (3.3)



	Black or African American
	252 (21.0)



	Hispanic or Latino
	152 (12.7)



	Native Hawaiian or Pacific Islander
	5 (0.4)



	White
	699 (58.3)



	Other
	27 (2.3)



	Ethnicity
	



	Hispanic or Latino
	227 (18.9)



	Neither
	954 (79.6)



	Education
	



	No schooling completed
	8 (0.7)



	Some school, up to 8th grade
	16 (1.3)



	Some high school, no diploma
	76 (6.3)



	High school graduate, diploma or the equivalent

(e.g., GED)
	338 (28.2)



	Some college credit, but less than 1 year
	163 (13.6)



	1 or more years of college, no degree
	137 (11.4)



	Associate degree (e.g., AA, AS)
	128 (10.7)



	Bachelor’s degree (e.g., BA, AB, BS)
	190 (15.8)



	Master’s degree

(e.g., MA, MS, MEng, MEd, MSW, MBA)
	99 (8.3)



	Professional degree (e.g., MD, DDS, DVM, LLB, JD)
	25 (2.1)



	Doctorate degree (e.g., PhD, EdD)
	16 (1.3)



	Income
	



	Less than $20,000
	332 (27.7)



	$20,000–$39,999
	300 (25.0)



	$40,000–$59,999
	214 (17.8)



	$60,000–$79,999
	131 (10.9)



	$80,000–$99,999
	97 (8.1)



	$100,000–$119,999
	46 (3.8)



	$120,000–$139,999
	33 (2.8)



	More than $140,000
	39 (3.3)



	Rurality
	



	Rural
	379 (31.6)



	Urban
	813 (67.8)







1 Total participants n = 1199 were recruited from Qualtrics panel.
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Table 2. Unadjusted means for knowledge change in each message condition.
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	Message Conditions
	N
	M (SD)
	95% CI





	Control
	127
	−0.07 (0.52)
	−0.16, 0.02



	Do instructions
	520
	0.30 (0.78)
	0.24, 0.37



	Do not instructions
	525
	0.81 (1.03)
	0.72, 0.89
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Table 3. Path coefficients from model illustrated in Figure 2.
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	Model Pathways
	b
	p-Value
	Indirect Effect

(95% CI)





	Instruction to knowledge
	0.50
	<0.001
	0.39, 0.61



	Knowledge to efficacy
	0.23
	<0.001
	0.14, 0.32



	Efficacy to recycling intention
	0.46
	<0.001
	0.42, 0.51



	Instruction to recycling intention
	−0.20
	0.002
	−0.32, −0.07







Notes. Mediation analysis conducted using PROCESS macro for SPSS. b = unstandardized beta coefficient; CI = bias-corrected bootstrap confidence interval.
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