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Objectives: There is currently a discrepancy between consumers' understanding and practice of green consumption, resulting in inadequate levels of engagement. It is crucial for enterprises to design persuasive green advertisements to enhance consumers' willingness to make green purchases.

Methodology: This research employs the perspective of time movement and the S-O-R theoretical model. Two scenario experiments were conducted alongside a questionnaire survey to examine the effects of green advertising message framing (gain vs. loss), time metaphors (ego-moving vs. time-moving), and approach-avoidance motivation on consumers' willingness to make green purchases.

Findings: When green advertisements utilize a gain-framing, ego-moving metaphor effectively enhance consumers' willingness to purchase. Conversely, loss-framing paired with time-moving metaphor better promote green consumption behaviors. Approach and avoidance motivations mediate the effects between message framing and time metaphors.

Conclusion: Enterprises should consider the matching effects of different information types when designing green advertisements. Specifically, aligning gain-framing with ego-moving metaphor and loss-framing with time-moving metaphor can significantly enhance consumer purchase intentions. Additionally, marketers should focus on consumers' psychological motivations, as approach-avoidance motivation affects the impact of advertising message combinations on purchasing willingness.

Implications: The findings elucidate the psychological pathways influencing consumers' green purchasing decisions, assisting enterprises in optimizing advertising message strategies and offering theoretical and practical recommendations for effective green advertising design.
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1 Introduction

In response to persistent environmental pollution, the concepts of green, low-carbon, and sustainable consumption are increasingly recognized by the public. Companies are progressively transitioning to green production methods and actively promoting environmentally friendly products to foster sustainable consumer behavior. Nonetheless, despite these initiatives, many companies report that the outcomes of their green marketing efforts are unsatisfactory. Consumer engagement with green consumption remains relatively low, and further guidance is needed to enhance the intention to purchase green products and fully realize the potential of green consumption. Consequently, it is crucial to identify effective marketing strategies that promote green consumption behavior.

Currently, sustainable consumption is receiving increasing attention from academia (Homar and Cvelbar, 2021). Previous research has highlighted that consumers' perceptions of environmental issues play a crucial role in shaping their green purchase intentions (Shen and Wang, 2022). Green information, as an external environmental stimulus, significantly influences consumers' psychological cognition, thereby affecting their decision-making processes (Wu et al., 2024). Companies often leverage green advertisements to communicate the attributes of eco-friendly products and shape consumer perceptions (Santa and Drews, 2023). These advertisements typically employ distinct message framing strategies. For instance, Liby's slogan, “Caring for Your Health, Making the World Cleaner,” conveys a benefit-focused message, emphasizing the advantages of purchasing green products for personal health and environmental protection. In contrast, Bamboo Fairy's message, “The environment is being polluted, forests are being cut down, traditional bleached tissues may harm the human body,” employs a loss-focused frame, highlighting the risks of using non-eco-friendly products. While previous studies on message framing have explored factors such as emotions (Stadlthanner et al., 2022), self-esteem (Wang et al., 2022), and mindset (Su and Li, 2024a), as well as presentation strategies like advertising appeals (Sheng et al., 2019) and scarcity (Roy and Sharma, 2015), they have largely overlooked the role of temporal cues, such as time metaphors. Time metaphors, which represent individuals' psychological perceptions of time, are categorized into ego-moving and time-moving types (Zheng et al., 2015). Previous studies have examined the influence of these metaphors on consumer behavior (Xu and Chen, 2020) and demonstrated their association with the valence of events—positive events evoke ego-moving metaphor, while negative events trigger time-moving metaphor (White et al., 2011). However, the role of time metaphors in green advertising remains underexplored, necessitating further investigation into their impact on green purchase intentions.

In summary, this research, based on the perspective of temporal movement and the S-O-R (Stimulus-Organism-Response) theoretical model, explores the matching effects of green advertisement message framing and time metaphors on the effectiveness of consumers' green purchase intentions. Specifically, the study addresses the following two questions:

How do green advertisement message framing (gain vs. loss) and time metaphors (ego-moving vs. time-moving) combine to enhance consumers' green purchase intentions?

How do approach and avoidance motivations mediate the matching effects between green advertisement message framing and time metaphors on green purchase intentions?

This study innovatively links the time cues (time metaphors) embedded in green advertising to message framing and introduces approach and avoidance motivations. The objective is to construct a mechanism that elucidates the influence of message framing and time metaphors in green advertising on consumers' green purchase intentions, thereby identifying the optimal matching combinations that enhance the effectiveness of green advertising on consumers' willingness to engage in green purchasing. Furthermore, this research delineates the psychological pathways through which different green advertising messages influence consumers' intentions to purchase green products. This not only offers a new perspective on the study of the persuasive effects of green advertising but also provides optimal design combinations and practical recommendations for companies seeking to promote green consumption behaviors and to develop effective green marketing strategies.



2 Literature review and research hypotheses


2.1 Green advertising message framing: gain-framing vs. loss-framing

The concept of message framing was introduced by Tversky and Kahneman (1981), who demonstrated that the presentation of identical content can lead to varying consumer preferences and decisions depending on how it is framed (Kahneman and Tversky, 1979). Message framing is typically categorized into two types: gain-framing and loss-framing (Levin et al., 1998; Florence et al., 2022). Gain-framing emphasizes the positive outcomes or benefits associated with a purchase, whereas loss-framing highlights the negative consequences of not making the purchase.

Currently, there is no consensus among scholars regarding which framing strategy is more effective in encouraging green consumption. Some studies suggest that gain-framing is more impactful in enhancing green purchase intentions. For example, Chi et al. (2021) found that combining gain-framing with factual climate change and carbon offset information significantly increased purchase intentions for carbon offset products. Similarly, Grappi et al. (2024) reported positive outcomes of gain-framing in promoting sustainable fashion. Conversely, other researchers argue that loss-framing is more effective in driving green consumption. Amatulli et al. (2019) demonstrated that negative framing outperformed positive framing in promoting eco-friendly behaviors. This finding aligns with loss aversion theory, as Homar and Cvelbar (2021) empirically showed that loss-framing has a stronger influence on consumers' willingness to purchase green products than gain-framing.

To address these discrepancies, some studies have introduced moderating variables. Fu and Gao (2023) found that gain-framing is more effective for consumers with strong eco-friendly attitudes, while loss-framing is more persuasive for those with weaker attitudes. Zhang et al. (2023) explored how framing interacts with social contexts, revealing that loss-framing is more effective in narrative contexts, whereas gain-framing works better in performance-based settings. Furthermore, Su and Li (2024a) investigated the interplay between framing and mindsets, showing that consumers with fixed mindsets respond better to loss-framing, while those with growth mindsets prefer gain-framing.



2.2 Time metaphors: ego-moving vs. time-moving

Time is an abstract concept often understood through spatial metaphors. For instance, when stating, “The plane will take off in 5 min,” spatial constructs are used to represent temporal ones. Clark (1973) termed this phenomenon the “time-space metaphor,” which encompasses two types: ego-moving (where individuals perceive themselves as moving toward an event) and time-moving (where events are perceived as moving toward individuals; Duffy and Feist, 2014). For example, “We are about to start the National Day holiday” illustrates an ego-moving metaphor, while “The National Day holiday is coming up soon” reflects a time-moving metaphor.

Consumers frequently employ such time metaphors to interpret their experiences (Zhang and Ma, 2022), prompting researchers to examine their influence on consumer psychology (Chan and Maglio, 2020; Chan and Saqib, 2022). Factors such as spatial movement experience (Boroditsky and Ramscar, 2002), personality differences (Duffy and Evans, 2017), emotions (Richmond et al., 2012), and language culture (Lai and Boroditsky, 2013) can all influence metaphor choice. Margolies and Crawford (2008) found that participants imagining negative events leaned toward time-moving metaphor, while those envisioning positive events favored ego-moving metaphor. Lee and Ji (2014) demonstrated that positive future predictions typically evoke an ego-moving perspective, whereas negative predictions bring forth a time-moving perspective. Overall, positive events evoke an ego-moving perspective, while negative events align with a time-moving perspective.

With the deepening of research on time metaphors, scholars in the field of consumer behavior have discovered that time metaphors can shape information and effectively communicate it to consumers, serving as a critical factor in explaining consumer behavior. Consequently, an increasing number of researchers are focusing on the relationship between consumers and their subjective perception of time (time metaphors), believing that time metaphors influence individual decision-making and judgment processes. For instance, Xu and Chen (2020) explored the relationship between time metaphors and regulatory focus, finding that consumers in the ego-moving metaphor (as opposed to the time-moving metaphor) demonstrate a stronger preference for high-risk financial products when anticipating a positive event. Xu et al. (2024) found that ego-moving (vs. time-moving) metaphors increase consumers' perceived temporal distance from a target event, subsequently influencing their purchase decisions. Similarly, Su and Li (2024b) examined the relationship between time metaphors and tourists' willingness to act, revealing that matching time-moving (vs. ego-moving) metaphors with close-up (vs. distant) destination images elicited more favorable tourist responses. Li and Ma (2024) demonstrated that time metaphors affect the persuasiveness of informational appeals, with ego-moving (vs. time-moving) metaphors combined with rational (vs. emotional) UGC (user-generated content) enhancing consumers' visitation intentions.

Chang and Yen (2013) argued that using metaphors in advertising can produce favorable advertising effects; advertisements that include metaphors are more effective than those without, regardless of the type of metaphor. The use of time metaphors in green advertising holds substantial significance. Ego-moving metaphors can evoke positive consumer visions of a sustainable future by suggesting the impending availability of green products, thereby conveying a sense of foresight and a call to action. Consumers are likely to believe that engaging in green consumption can contribute to a better future, thereby increasing their purchase intentions. In contrast, time-moving metaphors can heighten consumers' awareness of impending environmental crises by emphasizing that “the green choice is urgent,” thus reinforcing the necessity of selecting green products. Consequently, this study proposes that time metaphors embedded within green advertisements, as vehicles for information transmission, similarly influence consumers' processing of information related to green advertisements and green products, thereby impacting their green purchase intentions.



2.3 The matching mechanism between message framing and temporal metaphors

Consumers' information processing ability can enhance the persuasive effect of advertisements, thereby increasing their green purchase intentions (Luo et al., 2023). Reber et al. (2004) found that the consistency effect generated by matching factors that influence consumers' information processing ability can promote the fluency of information processing. This improves the speed and quality of consumers' information evaluation, thereby enhancing their cognitive appraisal of brands and advertisements, which subsequently increases their purchase intentions. As critical components of green advertising information delivery, message framing and time metaphors not only directly influence the interpretation of information but also indirectly regulate consumers' decision-making behavior by affecting their psychological perceptions and emotional responses.

Zheng et al. (2015) indicated that the emotional valence associated with an event relates to the temporal perspective through which individuals interpret it. Positive events or emotions are typically associated with ego-moving metaphor, while negative ones are connected to time-moving metaphor (Lee and Ji, 2014). When individuals are faced with positive information, they tend to perceive themselves as moving closer to a favorable outcome, such as “heading toward the light,” thereby enhancing their expectation of positive future results. In contrast, time metaphors associated with negative events or emotions imply that, when faced with negative information, individuals often feel that bad consequences are gradually approaching them, such as “a great disaster is looming,” which triggers a psychological tendency to avoid potential threats. Prospect Theory suggests that gain-framing lead consumers to perceive that purchasing green products or services will yield “certain gains,” which may include health benefits, savings, and environmental advantages. These “gains” carry a positive connotation, encouraging consumers to focus on favorable messages presented through gain-framing. In contrast, loss-framing lead consumers to believe that failing to choose green products or services could result in “potential losses,” including health risks, higher costs, and environmental harm. These “losses” convey negative implications, causing consumers to concentrate on unfavorable messages under loss-framing. Therefore, there is a high degree of consistency between the psychological focus guided by the message framing and the time metaphor.

Therefore, this study proposes that when the message framing of green advertisements is matched with different time metaphors, the consistency effect of information matching can enhance consumers' cognitive fluency and depth of understanding regarding green advertisements and green products. This, in turn, improves consumers' information-processing ability and strengthens their green purchase intentions. Specifically, when green advertisements convey positive, benefit-oriented information, matching with ego-moving metaphor leads consumers to perceive that engaging in green consumption behaviors will bring them and the environment closer to positive outcomes. Conversely, when green advertisements convey negative, loss-oriented information, matching with time-moving metaphor causes consumers to believe that green consumption behaviors can help prevent negative outcomes for themselves and the environment. Thus, the following hypotheses are proposed:

H1: There is a matching effect between the message framing and time metaphors.

H1a: When green advertisements adopt a gain-framing, ego-moving metaphor (vs. time-moving metaphor) are more effective in enhancing green purchase intentions.

H1b: When green advertisements adopt a loss-framing, time-moving metaphor (vs. ego-moving metaphor) are more effective in enhancing green purchase intentions.



2.4 The mediating role of approach motivation and avoidance motivation

Motivation is an internal force that drives and sustains individual activities (Elliot, 2008). It reflects the interaction between individuals and their environment, functioning as a core mechanism for seeking rewards and avoiding harm to adapt to external conditions. Motivation comprises two primary dimensions: approach motivation, which is triggered by positive stimuli and encourages the pursuit of rewards, and avoidance motivation, which arises from negative stimuli and fosters the avoidance of potential losses (Carver and White, 1994). According to Elliot (1999), the activation of approach and avoidance motivations is influenced by both the situational stimuli and their valence (positive or negative). Positive perceptions activate approach motivation, while negative perceptions evoke avoidance motivation (Michaelsen and Esch, 2023). When individuals perceive that a certain event or behavior will lead to positive outcomes, they are more likely to develop approach motivation. Conversely, if individuals perceive that an event or behavior will result in negative consequences, they are inclined to develop avoidance motivation to mitigate potential losses or harm.

Consumers' psychological motivation is a critical variable in explaining their decision-making behavior and plays an essential role in analyzing and predicting their choices. Notably, motivation matching has been shown to enhance the persuasiveness of information. Specifically, compared to information that conflicts with an individual's motivation, information that aligns with situational factors consistent with an individual's motivation (rather than individual differences) yields a stronger motivation-matching effect. As previously discussed, gain-framing communicate positive valence information, emphasizing the benefits of “green consumption,” which in turn activates consumers' approach motivation and promotes their engagement in green behaviors. In contrast, loss-framing highlight the negative consequences of not engaging in green consumption, thereby activating avoidance motivation and deterring behaviors inconsistent with sustainable practices. Consequently, different message framings stimulate corresponding approach or avoidance motivations, guiding consumers' adoption of green consumption behaviors. Similarly, time metaphors are closely associated with individuals' approach-avoidance motivations. Positive event valence is typically linked to the ego-moving perspective, while negative event valence is associated with the time-moving perspective, aligning with the positive or negative stimuli that activate approach or avoidance motivations, respectively. Research indicates that anticipated positive events are more likely to activate ego-moving metaphor aligned with promotion focus, whereas anticipated negative events tend to evoke time-moving metaphor associated with prevention focus (Xu and Chen, 2020). Based on the theory of regulatory focus, promoting focus toward positive outcomes and facilitating approach behavior, preventing focus emphasizing negative outcomes and promoting avoidance behavior, illustrating the varying motivations that arise across different contexts (Higgins, 1997). Accordingly, this study suggests that ego-moving metaphor paired with gain-framing activate approach motivation, while time-moving metaphor combined with loss-framing activate avoidance motivation.

The S-O-R (Stimulus-Organism-Response) theory has been widely applied to consumer decision-making research (Zhao et al., 2024). This framework posits that external stimuli (S) influence an individual's internal psychological state (O), which in turn affects behavioral responses (R). In the context of green advertisements, stimuli such as gain-framing paired with ego-moving metaphor communicate positive messages, thereby enhancing approach motivation and promoting “green consumption.” Conversely, loss-framing combined with time-moving metaphor convey negative messages, activating avoidance motivation and discouraging non-participation in green consumption. Based on these insights, the study proposes the following hypotheses:

H2: Approach-avoidance motivation mediates the matching effect between message framing and time metaphors.

H2a: Approach motivation mediates the effect of gain-framing and ego-moving metaphor on consumers' green purchase intentions.

H2b: Avoidance motivation mediates the effect of loss-framing and time-moving metaphor on consumers' green purchase intentions.

Based on the above literature review and theoretical hypotheses, the research framing of this study is illustrated in Figure 1.
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FIGURE 1
 Theoretical model.





3 Methodology


3.1 Data collection method

This study investigates how message framing and time metaphors influence consumers' willingness to engage in green purchasing, with a focus on the mediating roles of approach and avoidance motivations. A pre-experiment and two formal experiments were designed for this research, using random sampling methods to collect experimental data through the “Credamo” online research platform. The “Credamo” platform features a rich sample pool that encompasses a diverse range of demographics, allowing for precise targeting and ensuring that the data source is authentic and reliable. In the pre-experiment, a total of 60 participants were recruited, while Experiments 1 and 2 involved the recruitment of 200 participants each.



3.2 Measurement

This study measured message framing, time metaphors, approach and avoidance motivations, as well as consumers' willingness to engage in green purchasing through a comprehensive questionnaire. To ensure validity and reliability, all questionnaire items were derived from established, validated scales, as detailed in Table 1.


TABLE 1 Measurement scales.
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3.3 Data analyses techniques

This study utilized SPSS 26.0 and AMOS 26.0 software for data analysis to explore the potential relationships among the variables. Firstly, we conducted manipulation checks on message framing and time metaphors, validating the success of the manipulations using t-tests. Secondly, we performed tests for main effects and simple effect analyses to confirm the matching effects of message framing and time metaphors on consumers' willingness to engage in green purchasing. Finally, we conducted mediation effect analyses to clarify the mediating roles of approach and avoidance motivations. This research analyzed the overall model paths, elucidating the impact of the matching combinations of message framing and time metaphors in green advertisements on consumers' willingness to engage in green purchasing.



3.4 Pre-experiment

To determine the experimental materials and stimuli, this study used focus group interviews to identify 10 common green products: new energy vehicles, solar water heaters, eco-friendly bamboo paper, fluorine-free refrigerators, mercury-free alkaline batteries, formaldehyde-resistant latex paint, LED bulbs, phosphate-free laundry detergent, organic whole milk, and natural cosmetics. Two surveys were then released on the “Credamo” online survey platform to test consumers' familiarity with these products, each involving 30 participants. The first survey asked participants to classify the ten products as green. The results showed recognition rates for new energy vehicles, solar water heaters, eco-friendly bamboo paper, fluorine-free refrigerators, mercury-free alkaline zinc-manganese batteries, formaldehyde-resistant odorless latex paint, LED bulbs, phosphate-free laundry detergent, organic whole milk, and natural cosmetics to be 96.7, 93.3, 93.3, 80, 76.7, 66.7, 70, 83.3, 63.3, and 56.7%, respectively. Since the recognition rates for formaldehyde-resistant odorless latex paint, organic whole milk, and natural cosmetics were relatively low, these three green products were excluded from the second survey questionnaire.

The second survey aimed to assess participants' familiarity with seven green products: new energy vehicles, solar water heaters, eco-friendly bamboo paper, fluorine-free refrigerators, mercury-free alkaline zinc-manganese batteries, LED bulbs, and phosphate-free laundry detergent. Familiarity was rated from 1 (very unfamiliar) to 7 (very familiar), with higher familiarity indicating better understanding of these products and reducing comprehension biases in the main experiment. The results showed the following levels of familiarity with the seven green products: M new energy vehicles = 5.933, M solar water heaters = 5.800, M eco-friendly bamboo paper = 5.933, M fluorine-free refrigerators = 5.033, M mercury-free alkaline zinc-manganese batteries = 4.533, M LED bulbs = 5.367, M phosphate-free laundry detergent = 5.767. Among these, participants were relatively more familiar with new energy vehicles and eco-friendly bamboo paper. Conversely, the familiarity with mercury-free alkaline zinc-manganese batteries was relatively low.

Combining the data from the two survey questionnaires and considering the diversity of green products in real life, this study selected new energy vehicles and eco-friendly bamboo paper as the stimuli for the formal experiment.



3.5 Experiment 1
 
3.5.1 Experimental design

Permission must be obtained for use of copyrighted material from other sources (including the web). Please note that it is compulsory to follow figure instructions. Experiment 1 employs a 2 (message framing: gain-framing vs. loss-framing) × 2 (temporal metaphor: ego-moving vs. time-moving) between-subjects factorial design. A total of 200 participants were recruited for this experiment through the “Credamo” online survey platform. Out of the initial 200 samples: 4 samples failed the attention check item, 4 samples exhibited abnormal response times, 6 samples showed uniform responses across all items. After excluding these three categories of invalid samples, a total of 186 valid responses were obtained, resulting in an effective rate of 92%. The demographic breakdown of the valid sample is as follows: 82 male participants (44.09%) and 104 female participants (55.91%). Those aged under 18 accounted for 4 individuals (2.15%), those aged 18–25 accounted for 54 individuals (29.03%), those aged 26–35 accounted for 98 individuals (52.69%), those aged 36–45 accounted for 17 individuals (9.14%), those aged 46–55 accounted for 8 individuals (4.30%), and those aged over 55 accounted for 5 individuals (2.69%).

Experiment 1 used advertisements for eco-friendly bamboo paper sourced from WeChat, Weibo, and other media platforms. Four sets of stimuli were created to match experimental conditions, ensuring consistency in message framing, metaphors, product images, and layout while omitting product names and logos. Previous research indicates that clarifying the impacts of green products vs. traditional products on individual consumers and the natural environment allows for a distinction between gain and loss framing (Sheng et al., 2019). The content of the stimuli materials is shown in the following Table 2. Specifically, the stimulus materials for green advertising under the gain frame with an ego-moving metaphor include: “Choose eco-friendly bamboo paper. Natural bamboo fibers, antibacterial and unbleached. Adopting bamboo instead of wood, you will gradually approach a beautiful future with green mountains and clear waters.” In contrast, the stimulus materials for the gain frame with a time-moving metaphor state: “Choose eco-friendly bamboo paper. Natural bamboo fibers, antibacterial and unbleached. Adopting bamboo instead of wood brings a green, sustainable future closer.” For the loss frame with an ego-moving metaphor, the stimulus materials present: “Every time you use a traditional paper towel, you take a step closer to a 'desert planet'! Traditional paper towels contain harmful fluorescent agents and bleaches, harming your health and the environment.” Similarly, the loss frame with a time-moving metaphor states: “Every time you use a traditional paper towel, the 'desert planet' comes closer! Traditional paper towels contain harmful fluorescent agents and bleaches, posing risks to your health and damaging the ecological environment.”


TABLE 2 Introduction to the content of the material.
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3.5.2 Experimental procedure

Participants were randomly assigned to one of four groups: gain-framing-ego-moving metaphor, gain-framing-time-moving metaphor, loss-framing-ego-moving metaphor, and loss-framing-time-moving metaphor. They received the following introduction: “Imagine you are planning to purchase household tissues and find an advertisement for eco-friendly bamboo pulp tissues on a new media platform.” After this, participants read the stimulus material for their group and answered questions about message framing, time metaphors, and their purchase intentions for the eco-friendly tissues.

The manipulation check for message framing in Experiment 1 referenced studies by Meyers-Levy and Maheswaran (2004) as well as Sheng et al. (2019), including six items such as “Do you think this advertisement emphasizes the benefits of using eco-friendly bamboo pulp tissues for yourself/the environment?” (1 = strongly disagree, 7 = strongly agree). The manipulation check for time metaphors referenced Núñez et al. (2006) and Liu et al. (2023), including four items such as “Do you think the scenario described in the stimulus is approaching you?” (1 = strongly disagree, 7 = strongly agree).

The measurement of green purchase intention followed Laukov's (2013) scale, which included four items such as “I am willing to collect and learn more messages about eco-friendly bamboo pulp tissues” (1 = strongly disagree, 7 = strongly agree). Finally, participants provided demographic information such as gender, age, education level, and monthly income.



3.5.3 Experimental results
 
3.5.3.1 Manipulation check

An independent samples t-test was performed to verify the effectiveness of the message framing manipulation. Average scores for the manipulation check items were computed to form indices for both the gain and loss-framing. The t-test results revealed that participants in the gain-framing group viewed the stimulus material as more oriented toward individual and environmental benefits compared to the loss-framing group (M gain-framing = 5.897, SD = 0.702; M loss-framing = 3.274, SD = 1.600; t = 14.584, p < 0.01). Likewise, participants in the loss-framing group perceived the material as being more focused on the potential losses for individuals and the environment compared to those in the gain-framing group (M gain-framing = 3.202, SD = 1.650; M loss-framing = 5.653, SD = 1.086; t = −11.908, p < 0.01). Thus, the manipulation of message framing was deemed successful. Next, a manipulation check for the time metaphors was conducted. The findings indicated that in the ego-moving metaphor condition, participants rated their perception of the ego-moving metaphor significantly higher than the time-moving metaphor (M ego-moving = 5.907, SD = 0.906; M time-moving = 4.102, SD = 1.501; t = 9.937, p < 0.01). Conversely, in the time-moving metaphor condition, participants rated their perception of the time-moving metaphor higher than that of the ego-moving metaphor (M ego-moving = 3.522, SD = 1.632; M time-moving = 5.968, SD = 1.057; t = −12.132, p < 0.01). Therefore, the manipulation of the time metaphors was successful as well.



3.5.3.2 Main effect test

A two-way ANOVA was performed with message framing and time metaphors as independent variables and green purchase intentions as the dependent variable. The analysis showed that the main effect of green advertising message framing was not significant [M gain-framing = 5.692, SD = 0.883; M loss-framing = 5.571, SD = 0.903; F(1, 185) = 0.856, p > 0.05]. Likewise, the main effect of time metaphors was also non-significant [M ego-moving = 5.667, SD = 0.843; M time-moving = 5.594, SD = 0.983; F(1, 185) = 0.306, p > 0.05]. However, the interaction between message framing and time metaphors was significant [F(1, 185) = 43.679, p < 0.01], as depicted in Figure 2. This suggests that the interplay between message framing and time metaphors has a significant impact on consumers' green purchase intentions, despite the main effects of each factor being non-significant when considered individually.
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FIGURE 2
 Main effect test of Experiment 1.




3.5.3.3 Simple effect analysis

The experimental results showed that when green advertisements used a gain-framing, the ego-moving metaphor was more effective in increasing participants' green purchase intentions compared to the time-moving metaphor [M ego-moving = 6.112, SD = 0.551; M time-moving = 5.244, SD = 0.953; F(1, 90) = 26.316, p < 0.01]. Conversely, when green advertisements used a loss-framing, the time-moving metaphor was more effective in enhancing participants' green purchase intentions compared to the ego-moving metaphor [M ego-moving = 5.212, SD = 0.851; M time-moving = 5.908, SD = 0.824; F(1, 94) = 17.701, p < 0.01]. Thus, hypotheses H1, H1a, and H1b were validated. This confirms that the matching of message framing and time metaphors plays a critical role in influencing consumers' green purchase intentions.




3.6 Experiment 2
 
3.6.1 Experimental design

Experiment 2 used a design like Experiment 1, with a 2 (message framing: gain-framing vs. loss-framing) × 2 (temporal metaphor: ego-moving vs. time-moving) between-subjects factorial design, and included measurements of approach and avoidance motivation. Conducted online via “Credamo,” where 200 questionnaires were distributed. After excluding those with short response times, failed attention checks, or invalid responses, a total of 180 valid samples remained (83 male, 97 female).

Unlike Experiment 1, which focused on eco-friendly products, Experiment 2 utilized new energy vehicles (NEVs) as the stimulus, maintaining consistent design principles. The stimuli materials are shown in Table 3. Specifically, the stimulus materials for green advertising under the gain-framing with an ego-moving metaphor include: “Driving a new energy vehicle is economical, green, and environmentally friendly, can effectively reduce carbon dioxide emissions and help reduce unnecessary expenses for you. Choosing new energy vehicles will gradually lead you toward a beautiful tomorrow of green and low-carbon.” In contrast, the stimulus materials for the gain-framing with a time-moving metaphor state: “Driving a new energy vehicle is economical, green, and environmentally friendly, can effectively reduce carbon dioxide emissions and reduce unnecessary expenses for you. Choosing new energy vehicles, a green and low-carbon bright future will gradually approach you.” For the loss-framing with an ego-moving metaphor, the stimulus materials present: “Driving traditional gasoline cars is not only expensive and pollutes the environment, but also harmful to health. Choosing traditional fuel vehicles will gradually lead you toward an era full of waste.” Similarly, the loss-framing with a time-moving metaphor states: “Driving traditional gasoline cars is not only expensive and pollutes the environment, and is also harmful to health. If this continues, exhaust fumes will soon overwhelm your life.”


TABLE 3 Introduction to the content of the material.
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3.6.2 Experimental procedure

Participants were randomly assigned to one of four experimental groups and asked to imagine a purchase scenario: “Imagine you are planning to buy a car and you find an advertisement for a new energy vehicle on a new media platform.” After this introduction, they read the relevant materials and completed manipulation checks for message framing and time metaphors, as well as measures for green purchase intentions and approach-avoidance motivation.

The manipulation checks and green purchase intention scale were the same as in Experiment 1. Approach-avoidance motivation was measured using Carver and White's (1994) Behavioral Activation and Inhibition System Scale (BAS and BIS). The avoidance motivation scale comprised seven items, while the approach motivation included nine items from the reward responsiveness and drive components. All items were rated on a seven-point Likert scale (1 = strongly disagree, 7 = strongly agree).

Finally, participants provided demographic information like gender, age, education level, and income, and received a 2-yuan reward for completing the experiment.



3.6.3 Experimental results
 
3.6.3.1 Reliability and validity analysis

This study assessed the reliability of the questionnaire scales using Cronbach's a coefficient, with the specific results presented in Table 4. The findings indicate that the Cronbach's a coefficients for approach motivation, avoidance motivation, and green purchasing intention all exceed 0.7, and are higher than the coefficients after item deletion. Additionally, the corrected item-total correlations are >0.4, suggesting that the measurement items of the scale demonstrate high stability and validity. This implies that the questionnaire accurately reflects the corresponding variables and that there is a strong correlation and stability among the measured items. This study employed the KMO test, Bartlett's sphericity test, and factor analysis to assess the suitability of the questionnaire data for information extraction. The results revealed that the standard factor loadings for the latent variables of approach motivation, avoidance motivation, and green purchasing intention were all >0.6, with a KMO value of 0.6 and a p-value from Bartlett's test <0.05, indicating excellent validity of the questionnaire data. Subsequently, the study further evaluated the convergent and discriminant validity of the questionnaire scales. The analysis results showed that the composite reliability (CR) for approach motivation, avoidance motivation, and green purchasing intention were 0.917, 0.926, and 0.911, respectively, all exceeding the 0.7 threshold. The average variance extracted (AVE) values were 0.551, 0.675, and 0.719, respectively, all >0.5, the specific results are shown in Table 5. Therefore, the scale demonstrates good convergent and discriminant validity, confirming the scientific rigor and reliability of the questionnaire design.


TABLE 4 Reliability scales.
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TABLE 5 Validity scales.
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3.6.3.2 Manipulation check

An independent samples t-test was performed to assess the effectiveness of the message framing manipulation. The results indicated that participants in the gain-framing group viewed the stimulus material as more centered on benefits for themselves and the environment compared to those in the loss-framing group (M gain-framing = 5.900, SD = 0.644; M loss-framing = 3.247, SD = 1.511; t = 15.282, p < 0.01). Additionally, participants in the loss-framing group perceived the material as more focused on the potential losses for themselves and the environment compared to the gain-framing group (M gain-framing = 3.208, SD = 1.530; M loss-framing = 5.678, SD = 0.848; t = −13.549, p < 0.01). This confirms that the manipulation of message framing was effective. Next, a manipulation check for the time metaphors used in the green advertising was conducted. The findings revealed that in the ego-moving metaphor condition, participants rated the ego-moving metaphor significantly higher than the time-moving metaphor (M ego-moving = 5.950, SD = 0.923; M time-moving = 3.645, SD = 1.623; t = 11.837, p < 0.01). Conversely, in the time-moving metaphor condition, participants rated the time-moving metaphor significantly higher than the ego-moving metaphor (M ego-moving = 3.758, SD = 1.485; M time-moving = 5.925, SD = 0.944; t = −11.687, p < 0.01). Thus, the manipulation of the time metaphors was also effective.



3.6.3.3 Main effect test

The reliability of the green purchase intention scale was found to be a = 0.867. A general linear model (GLM) was employed to examine the matching effect between message framing and time metaphors. The results indicated that this matching effect was significant [F(1, 179) = 32.912, p < 0.01], as illustrated in Figure 3.


[image: Figure 3]
FIGURE 3
 Main effect test of Experiment 2.




3.6.3.4 Simple effect analysis

The results showed that when green advertisements used the gain-framing the ego-moving metaphor was more effective in increasing participants' green purchase intentions compared to the time-moving metaphor [M ego-moving = 6.027, SD = 0.561; M time-moving = 5.362, SD = 0.742; F(1, 91) = 20.623, p < 0.01]. Conversely, when green advertisements used the loss-framing, the time-moving metaphor was more effective in enhancing participants' green purchase intentions compared to the ego-moving metaphor [M ego-moving = 5.349, SD = 0.885; M time-moving = 5.886, SD = 0.605; F(1, 87) = 12.840, p < 0.05]. Therefore, hypotheses H1, H1a, and H1b were successfully validated once again.



3.6.3.5 Mediation effect test

The reliability of the approach motivation scale (BAS scale) was a = 0.898, and the reliability of the avoidance motivation scale (BIS scale) was a = 0.902. First, an ANOVA was conducted to examine the matching effect between message framing and time metaphors on approach motivation. The results showed a significant matching effect [F(1, 179) = 15.873, p < 0.01]. Specifically, when green advertisements used a gain-framing, the ego-moving metaphor triggered higher approach motivation compared to the time-moving metaphor [M ego-moving = 5.155, SD = 0.677; M time-moving = 4.381, SD = 0.844; t(91) = 4.885, p < 0.01]. However, when green advertisements used a loss-framing, there was no significant difference in approach motivation between the ego-moving and time-moving metaphor [M ego-moving = 4.380, SD = 0.748; M time-moving = 4.473, SD = 0.651; t(87) = −0.628, p > 0.05]. Next, the matching effect between message framing and time metaphors on avoidance motivation was also significant [F(1, 179) = 12.535, p < 0.05]. When green advertisements used a loss-framing, the time-moving metaphor triggered higher avoidance motivation compared to the ego-moving metaphor [M ego-moving = 4.020, SD = 1.295; M time-moving = 5.006, SD = 0.511; t(87) = −4.666, p < 0.01]. However, when green advertisements used a gain-framing, there was no significant difference in avoidance motivation between the ego-moving and time-moving metaphor [M ego-moving = 4.342, SD = 1.040; M time-moving = 4.301, SD = 0.924; t(91) = 0.199, p > 0.05]. These results confirm that the matching effects of the message framing and time metaphors significantly influence both approach and avoidance motivations, depending on the type of message framing and time metaphor used, as shown in Figures 4, 5.


[image: Figure 4]
FIGURE 4
 Approach motivation level.



[image: Figure 5]
FIGURE 5
 Avoidance motivation level.


Utilizing Hayes (2013) PROCESS mediation analysis, Model 8 was employed to perform a Bootstrap test with 5,000 resamples, with green purchase intention designated as the dependent variable. This test investigated the mediating roles of approach and avoidance motivations within a 95% confidence interval. The results revealed that approach motivation mediated the association between message framing and time metaphors with consumers' green purchase intentions (LLCI = 0.438, ULCI = 1.297, excluding 0). Likewise, avoidance motivation also acted as a mediator (LLCI = 0.455, ULCI = 1.599, excluding 0), thereby confirming hypothesis H2. These results are illustrated in Figure 6. Further investigation of approach motivation's mediating effect under varying message framing in green advertisements showed that in the gain-framing group, approach motivation's mediation was significant (LLCI = −0.479, ULCI = −0.114, excluding 0). In contrast, in the loss-framing group, approach motivation did not have a significant mediating effect (LLCI = −0.061, ULCI = 0.158, including 0). This suggests that approach motivation mediates the effect of time metaphors on green purchase intentions when green advertisements using gain-framing. Conversely, when the advertisements using loss-framing, approach motivation does not serve as a mediator, thus supporting hypothesis H2a. When examining the mediating effect of avoidance motivation across different message framing, the results indicated that in the loss-framing group, the mediating role of avoidance motivation was significant (LLCI = 0.081, ULCI = 0.361, excluding 0). However, in the gain-framing group, this mediating effect was not significant (LLCI = −0.104, ULCI = 0.080, including 0). These findings imply that when green advertisements utilize a loss-framing, avoidance motivation mediates the influence of time metaphors on green purchase intentions. Yet, when gain-framing are used, avoidance motivation does not mediate this effect, confirming hypothesis H2b.


[image: Figure 6]
FIGURE 6
 The mediating path of the matching effect between message framing and time metaphor. *p < 0.05, **p < 0.01, and ***p < 0.001.







4 Discussion

With the rapid rise of green consumption, green advertising has become an important medium for companies to communicate product information to consumers (Wang and Li, 2022). Its content and presentation methods can effectively stimulate consumers' attitudes toward green products and their purchase intentions (Teguh and Ignatia, 2022). As a key mode of information presentation in green advertising, the message framing and temporal information play significant roles in profoundly influencing consumers' cognition and behavior (Ni et al., 2022; Sun and Chen, 2024). This study, based on prospect theory and the perspective of temporal movement, designed two experimental scenarios to explore the impact of message framing and time metaphors on consumers' approach-avoidance motivation and green purchase intentions, providing in-depth insights into consumers' green purchasing decisions. The specific findings are as follows.

Previous research has separately validated the effects of message framing and time metaphors on consumer purchasing decisions. However, the results of Experiment 1 indicate a significant matching effect between message framing and time metaphors in green advertising, influencing consumers' intentions to purchase green products. Specifically, when the green advertisement employs a gain-framing, the use of a ego-moving metaphor effectively enhances consumers' green purchase intentions; conversely, under a loss-framing, the employment of a time-moving metaphor significantly boosts purchase intentions. These findings support hypotheses H1, H1a, and H1b. This discovery suggests that marketers can combine gain-framing with ego-movingt metaphor while aligning loss-framing with time-moving metaphor to more effectively convey information about green products. The coordination of message framing and time metaphor can enhance consumers' willingness to purchase green products, thereby increasing sales of green products for companies.

Most of the previous research has focused primarily on examining the mediating roles of attitudes, beliefs, perceived behavioral control, subjective norms, and personal norms in consumer behavior using the Theory of Planned Behavior (TPB), Consumption Value Theory, and Value-Belief-Norm Theory (Karpudewan, 2019; Confente et al., 2020; Rausch and Kopplin, 2021). In contrast, this study approaches from the perspective of consumer psychological motivation, focusing on the mediating roles of approach and avoidance motivations in the matching effects of message framing and time metaphor. Specifically, when green advertisements use a gain-framing, approach motivation mediates the effect of time metaphor on consumers' green purchase intentions; however, under loss-framing conditions, approach motivation does not mediate the effect of time metaphor on green purchase intentions. Conversely, when green advertisements adopt a loss frame, avoidance motivation mediates the effect of time metaphor on green purchase intentions, while avoidance motivation does not play a mediating role under gain-framing conditions. Therefore, marketers should pay attention to eliciting the corresponding approach and avoidance motivations of consumers when designing green advertisements. Specific psychological motivations can effectively assist consumers in selecting green products and enhance their willingness and behavior to engage in green consumption.



5 Conclusion

The information content and presentation methods of green advertising will have a certain impact on consumers' willingness to consume green products. This study integrates prospect theory, the time-motion perspective, the S-O-R (Stimulus-Organism-Response) model and regulatory focus theory to investigate how green advertising message framing (gain vs. loss) and time metaphor (ego-moving vs. time-moving) influence consumers' green purchase intentions. It also examines the mediating role of approach and avoidance motivations. Through two scenario-based experiments, the following key findings were obtained:

First, there is a significant matching effect between advertising message framing and time metaphors on consumers' green purchase intentions. Green advertisements that employ gain-framing to emphasize positive outcomes, paired with ego-moving metaphor, are more effective in stimulating positive purchase intentions. Conversely, advertisements utilizing loss-framing to highlight negative consequences, combined with time-moving metaphor, also elicit stronger green purchase intentions.

Second, approach and avoidance motivations mediate the interaction between message framing and time metaphors. Specifically, gain-framing paired with ego-moving metaphor activates approach motivation by emphasizing positive outcomes, thereby enhancing green purchase intentions. In contrast, loss-framing paired with time-moving metaphor generates avoidance motivation by stressing negative consequences, which also enhances green purchase intentions.

Therefore, the results of this study further elucidate the optimal information matching combination for green advertising, calling on marketers to change consumers' preferences and behaviors by improving green marketing design strategies. The results have a significant impact on green marketing for enterprises. The matching combination of message framing and time metaphors stimulates consumers to generate different psychological motivations, which in turn affects their green decisions. This study not only contributes to enriching the theory, but also provides new directions for explaining consumer decision-making behavior: approach motivation and avoidance motivation. The research results lay the foundation for further research on green advertising marketing, while exploring the boundaries of expanding sustainable consumption research.



6 Implications of the study


6.1 Theoretical implications

This study enhances the understanding of message framing and time metaphors in green consumption. Previous research largely focused on psychological factors, investigating how various information frames affect consumers' willingness to make green purchases while often neglecting the influence of other advertising elements, such as time metaphors. Unlike earlier studies that concentrated on the selection differences of time metaphors, this research emphasizes their impact on consumer psychology and behavior. By exploring the relationship between time metaphors and information framing, we identify a matching effect that reinforces the theoretical framework and enriches the comprehension of how time metaphors facilitate sustainable consumer behavior, thereby providing a novel perspective on the effectiveness of green advertising.

Additionally, using prospect theory and the concept of time movement, this study evaluates effective combinations of advertising information aimed at enhancing green purchasing intentions in specific contexts. We examine the differential effects of pairing gain-framing with ego-moving metaphor and loss-framing with time-moving metaphor on consumers' green purchase intentions. This analysis offers a comprehensive theoretical perspective on the complexities of consumer processing of green advertising messages, enabling researchers and practitioners to formulate more effective strategies for promoting sustainable consumption.

Finally, this research clarifies why individuals are inclined to respond positively to consistent information. Grounded in the S-O-R model, examines how message framing and time metaphors influence green purchase intentions. The findings not only reinforce the application of the S-O-R theory in studying consumer sustainable behaviors, thereby expanding its research boundaries, but also further validate the theory's applicability across various consumption contexts, highlighting its potential impact in the area of green consumption. Previous studies have primarily focused on perceived green value and processing fluency to explain the influence of external advertising messages on sustainable consumer behavior, often overlooking psychological motivations. Consistent information exposure tends to evoke positive consumer responses, driven by the need for cognitive consistency. This research highlights the mediating roles of approach and avoidance motivations in the matching effects between message framing and time metaphors, deepening our understanding of how green advertising affects consumer decision-making and establishing a foundation for future studies on green consumption intentions.



6.2 Practical implications

First, this research can assist companies in formulating persuasive green advertising strategies, thereby boosting the market share of green products. When designing green advertisements, marketers should pay attention to matching message framing with time metaphors. Specifically, when a business aims to convey the benefits of a green product to consumers, it should use ego-moving metaphors to increase the urgency of anticipating benefits (e.g., “enjoy steep discounts” or “gradually achieve green environmental goals”). Conversely, when conveying the harms of traditional products, businesses should use time-moving metaphors to enhance the urgency of impending loss (e.g., “environmental issues are imminent” or “limited-time discounts are about to expire”).

Second, companies should also focus on stimulating consumers' psychological motivations when designing green advertisements, which can help increase the purchase rate of green products. Marketers can use different background elements depending on the ad-message combination to highlight the key attributes of green products and trigger corresponding approach or avoidance motivations, thus effectively enhancing green purchase intentions.

Third, this approach contributes to raising consumers' environmental awareness, fostering green consumption habits, and encouraging low-carbon lifestyles. Companies can include content in their green advertisements or online marketing posts that explain the consequences of environmental pollution or the necessity of protecting the ecosystem (e.g., “the harmful effects of excessive plastic pollution”). By improving consumers' environmental knowledge, businesses can increase consumers' sense of responsibility and urgency toward environmental protection, thereby effectively encouraging them to engage in green consumption behavior. Limitations and future research directions.




7 Limitations and future research directions

This study investigates the internal mechanisms by which green advertising message framing and time metaphors influence consumers' green purchase intentions but acknowledges some limitations. First, while most businesses use short video ads on new media platforms for promotion, this study used a combination of text and images for easier manipulation, which may not fully reflect real marketing scenarios. Future research could use video ads to examine potential differences in the impact of green advertising strategies on consumers' green consumption decisions.

Second, the study employed a questionnaire survey, creating purchase scenarios and collecting data from participants. However, the green purchase intention reported by participants may differ from their actual behavior in the real world. Future studies could use real green consumption data from online shopping platforms to more comprehensively explore the relationship between green advertising strategies and consumer behavior.

Lastly, this study did not examine potential moderating factors in the interaction between green advertising message framing and time metaphors. Other factors may influence this relationship. Future research could incorporate additional moderating variables (e.g., construal level, environmental concern, moral emotions) to explore whether these matching effects vary under different conditions.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

Ethical approval was not required for the study involving humans in accordance with the local legislation and institutional requirements. Written informed consent to participate in this study was not required from the [patients/participants OR the patients/participants' legal guardians/next of kin] in accordance with the national legislation and the institutional requirements.



Author contributions

MD: Conceptualization, Funding acquisition, Project administration, Resources, Supervision, Writing – review & editing. DC: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Resources, Software, Validation, Writing – original draft, Writing – review & editing. TL: Conceptualization, Methodology, Software, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This work was supported by the National Social Science Found of China under Grant No.20BGL010; Natural Science Basic Research Foundation of Shanxi Province, China under Grant No.2020JQ-689.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Amatulli, C., De Angelis, M., Peluso, A. M., Soscia, I., and Guido, G. (2019). The effect of negative message framing on green consumption: an investigation of the role of shame. J. Bus. Ethics 157, 1111–1132. doi: 10.1007/s10551-017-3644-x

 Boroditsky, L., and Ramscar, M. (2002). The roles of body and mind in abstract thought. Psychol. Sci. 13, 185–189. doi: 10.1111/1467-9280.00434

 Carver, C. S., and White, T. L. (1994). Behavioral inhibition, behavioral activation, and affective responses to impending reward and punishment: the BIS/BAS scales. J. Pers. Soc. Psychol. 67, 319–333. doi: 10.1037/0022-3514.67.2.319

 Chan, E. Y., and Maglio, S. J. (2020). The voice of cognition: active and passive voice influence distance and construal. Pers. Soc. Psychol. Bull. 46, 547–558. doi: 10.1177/0146167219867784

 Chan, E. Y., and Saqib, N. U. (2022). How long has it been? Self-construal and subjective time perception. Pers. Soc. Psychol. Bull. 48, 624–637. doi: 10.1177/01461672211016919

 Chang, C. T., and Yen, C. T. (2013). Missing ingredients in metaphor advertising: the right formula of metaphor type, product type, and need for cognition. J. Advertising 42, 80–94. doi: 10.1080/00913367.2012.749090

 Chi, O. H., Denton, G., and Gursoy, D. (2021). Interactive effects of message framing and information content on carbon offsetting behaviors. Tour. Manag. 83:104244. doi: 10.1016/j.tourman.2020.104244

 Clark, H. H. (1973). “Space, time, semantics, and the child,” in Cognitive Development and Acquisition of Language. Academic Press, ed. Moore, T.E. (San Diego). 27–63.

 Confente, I., Scarpi, D., and Russo, I. (2020). Marketing a new generation of bio-plastics products for a circular economy: the role of green self-identity, self-congruity, and perceived value. J. Bus. Res. 112, 431–439. doi: 10.1016/j.jbusres.2019.10.030

 Duffy, S. E., and Evans, V. (2017). The top trumps of time: factors motivating the resolution of temporal ambiguity. Lang. Cogn. 9, 293–315. doi: 10.1017/langcog.2016.8

 Duffy, S. E., and Feist, M. I. (2014). Individual differences in the interpretation of ambiguous statements about time. Cogn. Linguist. 25, 29–54. doi: 10.1515/cog-2013-0030

 Elliot, A. J. (1999). Approach and avoidance motivation and achievement goals. Educ. Psychol. 34, 169–189. doi: 10.1207/s15326985ep3403_3

 Elliot, A. J. (2008). Handbook of Approach and Avoidance Motivation, Handbook of Approach and Avoidance Motivation. Psychology Press, New York.

 Florence, E. S., Fleischman, D., Mulcahy, R., and Wynder, M. (2022). Message framing effects on sustainable consumer behaviour: a systematic review and future research directions for social marketing. J. Soc. Market. 12, 623–652. doi: 10.1108/JSOCM-09-2021-0221

 Fu, L., and Gao, J. (2023). Bitter or sweet? The interactive impact of message framing and environmental attitude on the effectiveness of green advertising. Asian J. Commun. 33, 246–267. doi: 10.1080/01292986.2023.2179088

 Grappi, S., Bergianti, F., Gabrielli, V., and Baghi, I. (2024). The effect of message framing on young adult consumers' sustainable fashion consumption: the role of anticipated emotions and perceived ethicality. J. Bus. Res. 170, 114341–114358. doi: 10.1016/j.jbusres.2023.114341

 Hayes, A. F. (2013). Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-based Approach. Guilford Press, New York.

 Higgins, E. T. (1997). Beyond pleasure and pain. Am. Psychol. 52:1280. doi: 10.1037/0003-066X.52.12.1280

 Homar, A. R., and Cvelbar, L. K. (2021). The effects of framing on environmental decisions: a systematic literature review. Ecol. Econ. 183:106950. doi: 10.1016/j.ecolecon.2021.106950

 Kahneman, D., and Tversky, A. (1979). Prospect theory: an analysis of decisions under risk. Econometrica 71, 263–291. doi: 10.2307/1914185

 Karpudewan, M. (2019). The relationships between values, belief, personal norms, and climate conserving behaviors of Malaysian primary school students. J. Cleaner Prod. 237:117748. doi: 10.1016/j.jclepro.2019.117748

 Lai, V. T., and Boroditsky, L. (2013). The immediate and chronic influence of spatio-temporal metaphors on the mental representations of time in English, Mandarin, and Mandarin-English speakers. Front. Psychol. 4:142. doi: 10.3389/fpsyg.2013.00142

 Laukov (2013). Research on the impact mechanism of consumer innovation on green consumption behavior. Nankai Bus. Rev. 16, 106–113. doi: 10.3969/j.issn.1008-3448.2013.04.011

 Lee, A., and Ji, L. J. (2014). Moving away from a bad past and toward a good future: feelings influence the metaphorical understanding of time. J. Exp. Psychol. Gen. 143, 21–26. doi: 10.1037/a0032233

 Levin, I. P., Schneider, S. L., and Gaeth, G. J. (1998). All framings are not created equal: a typology and critical analysis of framing effects. Organ. Behav. Hum. Dec. Process. 76, 149–188. doi: 10.1006/obhd.1998.2804

 Li, F. S., and Ma, J. (2024). The interaction effect of time metaphors and destination-related user-generated content appeal on visit intention: a construal-level perspective. Tour. Manag. Perspect. 54:101315. doi: 10.1016/j.tmp.2024.101315

 Liu, G. X., Wang, N. Q., Cheng, X. R., Fan, Z., Ding, X. F., and Zhang, Z. Y. (2023). The influence of approach/avoidance motivation on time movement perspective selection. Chin. J. Clin. Psychol. 31, 63–68. doi: 10.16128/j.cnki.1005-3611.2023.01.011

 Luo, G. L., Zheng, H., and Guo, Y. L. (2023). Impact of consumer information capability on green consumption intention: the role of green trust and media publicity. Front. Psychol. 14:1247479. doi: 10.3389/fpsyg.2023.1247479

 Margolies, S. O., and Crawford, L. E. (2008). Event valence and spatial metaphors of time. Cogn. Emot. 22, 1401–1414. doi: 10.1080/02699930701810335

 Meyers-Levy, J., and Maheswaran, D. (2004). Exploring message framing outcomes when systematic, heuristic, or both types of processing occur. J. Consum. Psychol. 14, 159–167. doi: 10.1207/s15327663jcp1401andamp;2_18

 Michaelsen, M. M., and Esch, T. (2023). Understanding health behavior change by motivation and reward mechanisms: a review of the literature. Front. Behav. Neurosci. 17:1151918. doi: 10.3389/fnbeh.2023.1151918

 Ni, K., Lin, Y., Ye, S., Lin, Z., and Liu, Y. (2022). Using strengths to attack weaknesses–the effect of comparative advertising on purchasing intention of green products. Front. Psychol. 13:1051856. doi: 10.3389/fpsyg.2022.1051856

 Núñez, R. E., Motz, B. A., and Teuscher, U. (2006). Time after time: the psychological reality of the ego- and time-reference-point distinction in metaphorical construals of time. Metaphor Symb. 21, 133–146. doi: 10.1207/s15327868ms2103_1

 Rausch, T. M., and Kopplin, C. S. (2021). Bridge the gap: consumers' purchase intention and behavior regarding sustainable clothing. J. Cleaner Prod. 278:123882. doi: 10.1016/j.jclepro.2020.123882

 Reber, R., Schwarz, N., and Winkielman, P. (2004). Processing fluency and aesthetic pleasure: is beauty in the perceiver's processing experience?. Pers. Soc. Psychol. Rev. 8, 364–382. doi: 10.1207/s15327957pspr0804_3

 Richmond, J., Wilson, C., and Zinken, J. (2012). A feeling for the future: how does agency in time metaphors relate to feelings? Eur. J. Soc. Psychol. 42, 813–823. doi: 10.1002/ejsp.1906

 Roy, R., and Sharma, P. (2015). Scarcity appeal in advertising: exploring the moderating roles of need for uniqueness and message framing. J. Advertising 44, 349–359. doi: 10.1080/00913367.2015.1018459

 Santa, J. C., and Drews, S. (2023). Heuristic processing of green advertising: review and policy implications. Ecol. Econ. 206:107760. doi: 10.1016/j.ecolecon.2023.107760

 Shen, M., and Wang, J. (2022). The impact of pro-environmental awareness components on green consumption behavior: the moderation effect of consumer perceived cost, policy incentives, and face culture. Front. Psychol. 13:580823. doi: 10.3389/fpsyg.2022.580823

 Sheng, G., Yue, B., and Gong, S. (2019). The impact of matching effect between green advertising demands and information framing on consumer response. Chin. J. Manag. 16, 439–446. doi: 10.3969/j.issn.1672-884x.2019.03.014

 Stadlthanner, K. A., Andreu, L., Ribeiro, M. A., Font, X., and Mattilaf, A. S. (2022). The effects of message framing in CSR advertising on consumers' emotions, attitudes, and behavioral intentions. J. Hosp. Market. Manag. 31, 777–796. doi: 10.1080/19368623.2022.2065399

 Su, Q., and Li, F. (2024a). Gain or loss? The congruence effect of message framing and mindset on consumers' willingness to pay a premium for pro-environmental hotels. J. Sustain. Tour. 32, 713–736. doi: 10.1080/09669582.2022.2159420

 Su, Q., and Li, F. S. (2024b). Influence of time metaphor and destination image proximity on tourist responses. Tour. Manag. 105:104942. doi: 10.1016/j.tourman.2024.104942

 Sun, J., and Chen, C. (2024). The impact of resource type on green consumption: is time or money more important?. Adv. Psychol. Sci. 32, 39–57. doi: 10.3724/SP.J.1042.2024.00039

 Teguh, A. S., and Ignatia, M. H. (2022). The effect of green advertising and green product on green purchase intention with green trust as mediation variable on consumers of water packaging “ades” in surabaya. J. Mantik 6, 1291–1300. doi: 10.35335/mantik.v6i2.2389

 Tversky, A., and Kahneman, D. (1981). The framing of decisions and the psychology of choice. Science. 211, 453–458. doi: 10.1126/science.7455683

 Wang, J., and Li, A. (2022). The impact of green advertising information quality perception on consumers' response: an empirical analysis. Sustainability 14:13248. doi: 10.3390/su142013248

 Wang, L., Guo, Z., and Zhang, G. Y. (2022). Effective destination user-generated advertising: matching effect between goal framing and self-esteem. Tour. Manag. 92:104557. doi: 10.1016/j.tourman.2022.104557

 White, K., Macdonnell, R., and Dahl, D. W. (2011). It's the mind-set that matters: the role of construal level and message framing in influencing consumer efficacy and conservation behaviors. J. Mark. Res. 48, 472–485. doi: 10.1509/jmkr.48.3.472

 Wu, Y., Fu, S., Long, R., Md, S. I., and Huang, E. (2024). Do green information transparency and exposure always boost online sales of organic food? An evidence from China. Electron. Commer. Res. Appl. 65:101400. doi: 10.1016/j.elerap.2024.101400

 Xu, X., Jia, M., and Chen, R. (2024). Time moving or ego moving? How time metaphors influence perceived temporal distance. J. Consum. Psychol. 34, 466–480. doi: 10.1002/jcpy.1370

 Xu, X. B., and Chen, R. (2020). Time metaphor and regulatory focus. Eur. J. Mark. 54, 1865–1881. doi: 10.1108/EJM-08-2018-0575

 Zhang, H., Xiao, B., and Liu, T. (2023). How to Tell a Good Social Story? The influence of social narrative in advertising. Nankai Bus. Rev. 26, 47–57.

 Zhang, J., and Ma, S. (2022). On event spatiotemporal hermaphroditism. J. Foreign Lang. 45, 36–44. doi: 10.3969/j.issn.1004-5139.2022.01.004

 Zhao, L., Hu, Q., Alexopoulou, P., and Hajli, N. (2024). Exploring the role of social media in promoting healthy consumption. Electron. Commer. Res. Appl. 67:101441. doi: 10.1016/j.elerap.2024.101441

 Zheng, W., Liu, Y., and Fu, X. (2015). The factors that influence the choices of time movement perspectives in spatial-temporal metaphors. Adv. Psychol. Sci. 23, 1711–1722. doi: 10.3724/SP.J.1042.2015.01711

Copyright
 © 2025 Dong, Cao and Liu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		The influence of message framing and time metaphors in green advertising on consumer effects: an examination based on the mediating role of approach-avoidance motivation



		1 Introduction



		2 Literature review and research hypotheses



		2.1 Green advertising message framing: gain-framing vs. loss-framing



		2.2 Time metaphors: ego-moving vs. time-moving



		2.3 The matching mechanism between message framing and temporal metaphors



		2.4 The mediating role of approach motivation and avoidance motivation







		3 Methodology



		3.1 Data collection method



		3.2 Measurement



		3.3 Data analyses techniques



		3.4 Pre-experiment



		3.5 Experiment 1



		3.5.1 Experimental design



		3.5.2 Experimental procedure



		3.5.3 Experimental results



		3.5.3.1 Manipulation check



		3.5.3.2 Main effect test



		3.5.3.3 Simple effect analysis















		3.6 Experiment 2



		3.6.1 Experimental design



		3.6.2 Experimental procedure



		3.6.3 Experimental results



		3.6.3.1 Reliability and validity analysis



		3.6.3.2 Manipulation check



		3.6.3.3 Main effect test



		3.6.3.4 Simple effect analysis



		3.6.3.5 Mediation effect test



















		4 Discussion



		5 Conclusion



		6 Implications of the study



		6.1 Theoretical implications



		6.2 Practical implications







		7 Limitations and future research directions



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher's note



		References

















OPS/images/fpsyg-16-1552963-t005.jpg
Variable Variable indicators Standardized factor loading CR AVE KMO Bartlett's test of spheri

Approach motivation BAS1 0.767 0917 | 0.551 0917 0.000%**
BAS2 0.790
BAS3 0.687
BAS4 0.783
BAS5 0.770
BASG6 0.689
BAS7 0.721
BAS8 0.779
BAS9 0.686
Avoidance motivation BIS1 0.869 0.926 | 0.675 | 0.892 0.000%**
BIS2 0.812
BIS3 0.807
BIS4 0.831
BISS 0.767
BIS6 0.841
Green purchasing intention | PI1 0.844 0911 | 0.719 | 0.793 0.000%**
P12 0.854
PI3 0.849
PI4 0.839

*p <0.05,%p < 0.01, ***p < 0.001, ns represents p > 0.05.
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Variable Variable indicators Corrected item-total onbach’s alpha Cronbach

correlation item deleted
Approach motivation BASI 0.691 0.884 0.898
BAS2 0717 0.882
BAS3 0.602 0.891
BAS4 0.707 0883
BAS5 0691 0.884
BAS6 0.605 0.891
BAS7 0639 0.888
BASS 0703 0.883
BAS9 0603 0.891
Avoidance motivation BISI 0795 0.876 0.902
BIS2 0719 0.887
BIS3 0713 0.888
BIS4 0750 0.883
BIS5 0.670 0.895
BIS6 0.761 0.881
Green purchasing intention | PI1 0713 0833 0.867
PI3 0734 0.825
PI3 0727 0828
PI4 0.706 0836
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Experimental materials Material conten:

Gain-framing, ego-moving “Driving a new energy vehicle is
metaphor economical, green, and environmentally
friendly, can effectively reduce carbon
dioxide emissions and help reduce
unnecessary expenses for you. Choosing
new energy vehicles will gradually lead
you toward a beautiful tomorrow of
green and low-carbon.”

Gain-framing, time-moving “Driving a new energy vehicle is
metaphor economical, green, and environmentally
friendly, can effectively reduce carbon
dioxide emissions and reduce
unnecessary expenses for you. Choosing
new energy vehicles, a green and
low-carbon bright future will gradually
approach you.”

Loss-framing, ego-moving “Driving traditional gasoline cars is not
metaphor only expensive and pollutes the
environment, but also harmful to health.
Choosing traditional fuel vehicles will
gradually lead you toward an era full of

waste.”
Loss-framing, time-moving “Driving traditional gasoline cars is not
metaphor only expensive and pollutes the

environment, and is also harmful to
health. If this continues, exhaust fumes
will soon overwhelm your life.”
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Variable variable No. of items Reference of the study

Message framing 06 (Meyers-Levy and Maheswaran, 2004)
(Sheng et al,, 2019)

Time metaphor 04 (Nifiez et al., 2006)
(Liu et al,, 2023)

Motivation Approach motivation 09 (Carver and White, 1994)

Avoidance motivation 06
Green purchasing intention 04 (Laukov, 2013)
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Experimental materials Material contel

Gain-framing, ego-moving “Choose eco-friendly bamboo paper.
metaphor Natural bamboo fibers, antibacterial and
unbleached. Adopting bamboo instead
of wood, you will gradually approach a
beautiful future with green mountains
and clear waters.”

Gain-framing, time-moving “Choose eco-friendly bamboo paper.
metaphor Natural bamboo fibers, antibacterial and
unbleached. Adopting bamboo instead
of wood brings a green, sustainable
future closer.”

Loss-framing, ego-moving “Every time you use a traditional paper
metaphor towel, you take a step closer to a desert
planet’! Traditional paper towels contain
harmful fluorescent agents and bleaches,
harming your health and the

environment.”
Loss-framing, time-moving “Every time you use a traditional paper
metaphor towel, the ’desert planet’ comes closer!

Traditional paper towels contain
harmful fluorescent agents and bleaches,
posing risks to your health and
damaging the ecological environment.”
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