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Abstract
Marketers use gain- or loss-framed messages to promote sustainable products. However, the boundary

conditions for their effectiveness remain underexplored. This study examines how distinct dimensions
of environmental knowledge—subjective (confidence) and objective (competence)—interact with
message framing to influence green advertising effectiveness. The findings reveal that subjective
environmental knowledge (SEK) enhances advertising effectiveness in gain-framed messages but
diminishes it in loss-framed contexts. Conversely, objective environmental knowledge (OEK) increases
effectiveness in loss-framed messages but reduces it in gain-framed settings. Furthermore, perceived
authenticity mediates these relationships, though the mechanism varies by context. While authenticity
drives the effectiveness of gain-framed messages for both SEK and OEK, its mediating role in loss-
framed messages is significant only for consumers with high OEK. These results have critical
implications for segmentation and targeting. In crafting green advertising strategies, marketers should
move beyond treating consumers as a singular monolith and, instead, tailor message frames to match the
specific knowledge profile of their target audience to foster authentic brand relationships.

Keywords: Message framing; Environmental knowledge; Green advertising effectiveness; Authenticity;

Mediating model

1. Introduction

Green advertising plays a crucial role in promoting consumer awareness of environmental issues and
influences green purchasing behaviors (Chang et al., 2015; D’Souza & Taghian, 2005; Jiang et al., 2024).
With the significant improvement in society’s overall environmental awareness, the persuasive functions
of green advertising have gained prominence (Kim et al., 2019), becoming an indispensable component
in fostering a sustainable society. However, the effectiveness of green advertising is fundamentally
contingent upon consumers’ environmental knowledge, which serves as a critical mediating mechanism

between advertising exposure and purchase intentions (Li, 2025). Concurrently, digital marketing

* Correspondence: lizh@kansai-u.ac.jp
Received 18 December 2025; Revised 25 April 2026; Accepted 25 April 2026


mailto:lizh@kansai-u.ac.jp

Gao et al. May 2026 | Volume 2 | Article 14

advancements and personalized consumer needs have escalated the demand for customized green
advertising (Olsen & Pracejus, 2020). Nevertheless, a significant knowledge gap persists wherein many
consumers lack sufficient environmental literacy to effectively process green advertising claims (Li,
2025; Yang et al., 2024), resulting in advertisements that either overwhelm consumers with excessive
information (Rodero, 2020; Rodero & Potter, 2021) or omit essential details (Agarwal & Kumar, 2021;
Kumar et al., 2021), thereby negatively affecting consumer decision-making (Johar, 2016; Rodero, 2020).

Recent research emphasizes that inappropriate green marketing stimuli can backfire, thus triggering
psychological resistance rather than fostering positive brand resonance (Guo et al., 2025). In the context
of green advertising, this tension highlights a critical issue regarding how consumers process such
information: while generic knowledge measures suggest that high knowledge leads to better decisions
(Li, 2025; Schmuck et al., 2018; Taufique etal., 2016), advertisers often overlook the divergence
between consumers’ perceived confidence and actual competence. Without addressing this distinction,
explaining why specific ad strategies succeed for some consumers but fail for others is especially difficult.
Consequently, enhancing the effectiveness of green advertising within this complex, diverse landscape
is recognized as a paramount concern for manufacturers, media practitioners, and academics (Chang et
al.,2015; Kim etal., 2019; Segev et al., 2016), highlighting the critical need to align advertising strategies
with different cognitive types of environmental knowledge.

The relevant literature distinguishes two dimensions of environmental knowledge—subjective and
objective—which have different impacts on consumers’ eco-friendly behaviors (Dursun et al., 2019;
Ellen, 1994). Subjective environmental knowledge (SEK) reflects consumers’ perceived confidence in
their own understanding (Alba & Hutchinson, 2000), which is believed to amplify the subjective
attribution of actions and is closely associated with personal experiences (Wong-Parodi & Berlin Rubin,
2022). In contrast, objective environmental knowledge (OEK) represents consumers’ actual competence
and accuracy regarding factual information (Carlson et al., 2009; Moorman et al., 2004), often serving
as a driving factor for actual pro-environmental actions, though it lacks a significant relationship with
ultimate behavior (Ellen, 1994). However, despite these clear theoretical distinctions, advertising
researchers have often treated environmental knowledge as a unidimensional construct (Gao et al., 2022;
Taufique et al., 2016), thereby leaving a gap in the literature regarding how confidence and competence
distinctly shape information processing outcomes, which, in turn, obscures the boundary conditions of
green advertising and make it difficult to predict when a campaign will succeed or fail.

In terms of advertising strategy, prior research on green advertising effectiveness has generally fallen
into one of two categories: exploring (1) whether green appeals are perceptible via consumer judgment
standards (Banerjee et al., 1995) or (2) whether the information structure—specifically ad appeal—aligns
with basic content models (Iyer & Banerjee, 1993; Stafford et al., 1996). Substantial evidence
demonstrates that message framing (gain vs. loss) significantly influences green advertising outcomes
(Chang et al., 2015; Dong et al., 2025; Segev et al., 2015); however, the boundary conditions governing
these effects remain underexplored. Concurrently, the relevant literature indicates that consumers’
environmental knowledge plays a critical role in determining advertising effectiveness (Li, 2025;
Schmuck et al., 2018; Zhang et al., 2024), but the interplay between message framing and environmental
knowledge has not been sufficiently examined (Fu & Gao, 2023), particularly regarding how distinct
types of environmental knowledge interact with different message frames to enhance advertising
effectiveness. Addressing this issue requires investigating both the congruence between message frames
and environmental knowledge types and their interactive impacts on both green purchase intentions and

advertising/brand attitudes.
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The underlying mechanism through which the match between message frames and environmental
knowledge influences green advertising effectiveness also remains unclear. However, Shoenberger et al.
(2020) showed that perceived authenticity significantly enhances advertising evaluations and consumer
purchase intentions, and Yang et al. (2021) reported that different message frames elicit varying
emotional and cognitive responses, which in turn shape individuals’ authenticity evaluations. Moreover,
distinct knowledge levels influence these cognitive reactions during the assessment of ad authenticity
(Beverland & Farrelly, 2010; Moon et al., 2023). Consequently, we posited that perceived authenticity
serves as a crucial mechanism linking the interaction of message framing and consumer knowledge to
advertising effectiveness. However, empirical literature addressing this mediating effect remains limited.

The objectives of this study were twofold: (1) to investigate the interactive effect between advertising
message frames (gain vs. loss) and distinct types of environmental knowledge (SEK vs. OEK) on the
effectiveness of green advertising, and (2) to explore the mediating role of perceived authenticity within
this interaction, if any. Drawing on prospect theory (Van ’t Riet et al., 2016) and consumer knowledge
theory (Llewellyn, 2021), we conducted two studies to test these relationships. The main findings suggest
a distinct double dissociation: consumers’ SEK enhances the effectiveness of gain-framed messages but
diminishes it for loss-framed ones, whereas consumers’ OEK amplifies the effectiveness of loss-framed
messages but reduces it for gain-framed ones. Additionally, we examined the mediating role of
authenticity in the relationship between environmental knowledge and green advertising effectiveness
across different message frames.

To reveal insightful findings and demonstrate our contributions to the green marketing literature, we
sought to go beyond reporting the empirical results of matching effects to illustrate the underlying story
that unpacks the cognitive mechanisms of consumer decision-making (Wang, 2025). Based on the well-
identified research gaps, the novelty of this study design lies in (1) deriving the matching between distinct
environmental knowledge dimensions (SEK vs. OEK) and message frames through the theoretical lenses
of confidence and competence, and (2) explicating the mechanism of perceived authenticity that drives
the effectiveness of such congruence. Theoretically, this approach can delineate the distinct roles of
consumers’ perceived confidence (SEK) and actual competence (OEK) in processing framed messages,
thereby enriching the understanding of how internal cognitive states interact with external persuasion
cues. Managerially, our study offers a strategic framework for marketers, advertisers, and policymakers.
By moving beyond treating consumers as a single entity and, instead, tailoring message frames to match
the specific knowledge profiles of their target audience, practitioners can foster authentic brand
relationships, reduce marketing costs, and improve the overall effectiveness of green advertising.

The remainder of this paper is organized as follows. Section 2 defines message framing and
environmental knowledge, reviews significant findings, and introduces our conceptual model and
hypotheses. Section 3 reports the empirical results regarding the impact of SEK and OEK on green
advertising effectiveness across message frames. Section 4 further explores the mediating role of
authenticity in these relationships. Finally, Section 5 summarizes the theoretical and managerial

implications and suggests future research directions.
2. Theoretical Background and Research Hypotheses
2.1 Message Framing

Message framing allows manufacturers to effectively achieve desirable advertising outcomes by
conveying product information to consumers. Tversky and Kahneman (1981) classified advertising

messages into gain-framing and loss-framing. Gain-framing emphasizes the positive consequences of
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taking action, whereas loss-framing highlights the negative consequences of inaction (Levin et al., 1998).
According to the prospect theory proposed by Tversky and Kahneman (1981), individuals exhibit varying
responses to the same information. The presentation of information in different ways, emphasizing gains
or losses, influences people’s behavior and judgments (Maheswaran & Meyers-Levy, 1990). Moreover,
individuals demonstrate diverse behavioral choices when confronted with different message frames,
owing to variations in individual traits (Amatulli et al., 2019; Dai & Gong, 2024; Septianto et al., 2019).
Gain framing is more effective than loss framing in generating short-term environmental benefits, while
loss framing is more effective for promoting long-term environmental benefits. This is supported by
research on green advertising by Schwarz (2012). Similar differences in response exist across domains
ranging from green advertising to risk appetite (Detweiler et al., 1999; Van ’t Riet et al., 2016),
persuasiveness (Yan et al., 2010), health management (Gallagher & Updegraff, 2012; Spina et al., 2018),
food waste (Khalil et al., 2021), and consumer behavior (Baxter & Gram-Hanssen, 2016). Therefore,
when employing green advertising to promote eco-friendly consumer awareness and purchase behavior,
manufacturers should select the appropriate message framing based on the characteristics of their target
consumers, as it effectively influences behavioral decisions that align with manufacturers’ expectations.
By enabling customized green advertising that caters to individual differences, manufacturers can
enhance the effectiveness of their advertising and, ultimately, foster greater success in promoting

sustainable consumer behavior.
2.2 Environmental Knowledge

Environmental knowledge, a crucial factor, allows consumers to express their unique characteristics
alongside demographic variables (Frick et al., 2004). It encompasses individuals’ environmental
protection awareness, including the natural environment, environmental issues, and actions (Braun &
Dierkes, 2019; Pratiwi et al.,, 2018; Rahman et al., 2019). Prior research has presented divergent
perspectives on the role of environmental knowledge in influencing consumers’ green consumption
behavior. Some scholars argue that environmental knowledge positively impacts consumers’ green
consumption behavior (Liu et al., 2018; Sadiq et al., 2021), whereas others contend that it does not
significantly influence green consumption behavior (Oskamp, 2000). We posit that the efficacy of
environmental knowledge can be evaluated within the social context in which consumers operate. If
individuals play a leading role in environmental protection efforts, environmental knowledge positively
influences their eco-friendly behavior. Conversely, when government responsibility for environmental
protection is emphasized, consumers may not exhibit positive environmental behavior and may even
engage in behaviors detrimental to green consumption. This highlights the importance of environmental
knowledge in terms of responsibility.

However, relying solely on this social context fails to comprehensively explain the mixed results and
contradictions in existing research. This study suggests that understanding the nature of environmental
knowledge itself is the key to resolving these conflicts. Consumers’ cognitive processing of green
marketing communications directly influences their green consumption practices.

In green consumption, consumers possess varying levels of OEK and SEK. Moorman et al. (2004)
categorized the knowledge based on consumers’ evaluation, distinguishing between the two types.
Objective knowledge represents consumers’ actual competence regarding accurate, fact-based
information that relies on abilities and professional expertise (Carlson et al., 2009; Moorman et al., 2004).
Subjective knowledge pertains to individuals’ self-perceived understanding and confidence, stemming

from professional knowledge, personal experiences, and situational factors (Alba & Hutchinson, 1987).
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In essence, objective knowledge reflects what one knows, whereas subjective knowledge reflects what
one thinks one knows (Alba & Hutchinson, 2000).

Prior research has discussed the similarities and dissimilarities between objective and subjective
knowledge with respect to their relationship with consumer behavior. Both types of knowledge can
impact consumers’ psychological variables, such as behavioral motivation and norms (Raju et al., 1995).
However, subjective knowledge positively influences certain behavioral variables like product or brand
information acquisition, whereas objective knowledge often exhibits an inverted U-shaped relationship
(Raju et al., 1995). To illustrate, when buying an energy-saving fridge, consumers with SEK tend to
focus on specific details, such as energy savings and environmental benefits. In contrast, consumers with
OEK may prioritize details, such as the use of new refrigerants.

Additionally, although one’s objective knowledge often determines the extent of their subjective
knowledge, consumers may subjectively believe they possess correct knowledge even when objectively
incorrect because subjective knowledge is also influenced by factors (Carlson et al., 2009). For instance,
some consumers consider the idea that frequently drinking boiled water harms health as subjectively
correct, although it is objectively incorrect. Under the influence of subjective and objective knowledge,
consumers’ behavioral outcomes may be either consistent or different (Fatha & Ayoubi, 2023). Therefore,
for this study, we categorized environmental knowledge into OEK—which represents factual and precise
competence regarding environmental protection—and SEK, which reflects consumers’ self-assessed

confidence and understanding of environmental preservation.

2.3 Impact of the Interactive Effects of Message Framing and Environmental Knowledge on the
Effectiveness of Green Advertising

Consumers’ perceptions of green advertising and their behavioral decision-making are both influenced
by the message framing of green advertising and the consumers’ environmental knowledge (Jin & Han,
2014). Previous research has predominantly examined the relationship between variables from a single
perspective, focusing on either message framing or environmental knowledge. For example, Ekebas-
Turedi et al. (2021) investigated the direct influence of message framing on consumers’ responses to
green advertising. However, the impact of message framing can vary across situations. For example, in
text-based advertising, the loss frame tends to appeal more strongly to consumers (Goémez-Carmona et
al., 2021). Moreover, loss-framed messages are more persuasive for less-involved consumers than gain-
framed messages regarding green advertising effectiveness (Wu et al., 2021). Therefore, it is crucial to
explore the matching effects of message framing and consumers’ characteristics to understand the
effectiveness of green advertising further (Fu & Gao, 2023).

As a personal characteristic, environmental knowledge plays a significant role in determining the
effectiveness of green advertising, as it can improve consumers’ purchase intentions for green products
(Pratiwi et al., 2018; Rahman et al., 2019). For this study, we posited that explaining the effectiveness of
consumers’ responses to green advertising from the perspective of message framing and environmental
knowledge is insufficient. The message-framing perspective overlooks consumers’ characteristics and
unique responses based on these characteristics (Fu & Gao, 2023), while the environmental knowledge
perspective fails to recognize that external stimuli are the fundamental trigger for activating consumers’
psychological processes (Fu & Gao, 2023). Hence, we combined message framing and environmental
knowledge to comprehensively explore the impact of the interaction between the two on the effectiveness
of green advertising.

Prior research examining the interaction between message framing and subjective knowledge has

revealed that consumers with varying subjective knowledge respond differently to message framing and
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exhibit significant variations in their purchase intentions (Jin & Han, 2014). For example, loss framing
tends to elicit stronger reactions from consumers with lower subjective knowledge, particularly regarding
food safety concerns (Jin & Han, 2014). Moreover, scholars suggest that advertisements that utilize loss-
framing are more persuasive for consumers with higher levels of objective knowledge (Kim & Park,
2010). Ardoin et al. (2015) examined how message framing and environmental knowledge influence
purchase intentions. They discovered that gain-framing worked better for consumers with high subjective
knowledge, while loss-framing was well-suited for those with low subjective knowledge. Moreover, loss-
framing was more effective for consumers with high objective knowledge, and gain-framing was better
for those with low objective knowledge.

Regarding the impact of green advertising, the literature suggests that the interaction between SEK
and message framing is driven by motivational mechanisms such as self-verification and defensive
processing (Campbell & Kirmani, 2000; Li & Shi, 2026; Stuppy et al., 2020). An increase in SEK
enhances consumers’ confidence in their subjective understanding of eco-friendly related information
(Alba & Hutchinson, 1987; Moorman et al., 2004). According to self-verification theory, consumers are
motivated to confirm their positive self-views (Escalas & Bettman, 2003; Swann et al., 1992). Gain-
framed messages, which emphasize positive outcomes, align congruently with these consumers’ positive
self-concepts, thereby serving as a form of confidence affirmation that facilitates persuasion (Escalas &
Bettman, 2005; Kim & Chen, 2025; Lee & Aaker, 2004). However, in a loss-framing condition, the
negative information may be perceived as a threat to their ego or competence (Shiv et al., 1997). When
confidence conflicts with threatening information, individuals often engage in defensive processing or
psychological reactance to protect their self-concept (Bhattacharjee et al., 2014; Darke & Ritchie, 2007;
Riedel et al., 2024). Consequently, this defensive reaction undermines and negatively affects their
evaluation of green advertising effectiveness. Conversely, in the gain-framing condition, this confidence
affirmation helps high-SEK consumers reaffirm their existing behaviors (Farrell et al., 2001) and identify
with green advertising, positively influencing its effectiveness.

In contrast, OEK is believed to operate through a cognitive mechanism based on diagnostic processing
(Hong & Sternthal, 2010; Nam etal., 2012). An increase in OEK leads to a more rational evaluation of
green advertisements. Information-processing studies suggest that consumers with high OEK possess the
cognitive resources to process complex negative information without feeling overwhelmed (Elsharnouby
et al.,, 2021; Ketelaar et al., 2015; Xia & Sudharshan, 2002). Loss-framing allows consumers to
rationalize and assess the risks and consequences of not using green products for themselves and the
environment. As negative information is often viewed as more diagnostic and informative than positive
information (Brunk & de Boer, 2020; Floyd et al., 2014; Rozin & Royzman, 2001), high-OEK consumers
utilize loss frames to activate their preference for risk prevention (Detweiler et al., 1999; Van ’t Riet et
al., 2016), positively influencing green advertising effectiveness.

Conversely, in a gain-framing condition, more rational consumers accurately evaluate the trade-off
between the inherent costs and benefits associated with adopting green products (Fu & Gao, 2023). Gain
frames often lack the urgency and the specific diagnostic cues that are present in loss frames (Chang,
2007; Lee & Aaker, 2004); hence, the likelihood of purchasing green products diminishes if they perceive

that the benefits are insufficient and the costs outweigh them. Therefore, we proposed the following:

H1a: In loss framing, consumers’ SEK has a negative effect on the effectiveness of green advertising.
H1b: In gain framing, consumers’ SEK positively affects the effectiveness of green advertising.
H2a: In loss framing, consumers’ OEK positively affects the effectiveness of green advertising.

H2b: In gain framing, consumers’ OEK negatively affects the effectiveness of green advertising.
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2.4 Mediation Effect of Authenticity

Authenticity plays a crucial role in consumers’ decision-making processes, as it is a subjective
judgment based on the objective perception of a product’s impression (Cinelli & LeBoeuf, 2020), and
their perceptions of authenticity influence consumers’ purchase decisions (Nunes et al., 2021).
Authenticity encompasses six main characteristics: originality, quality commitment and credibility,
heritage and style persistence, scarceness, sacredness, and purity (Liao & Ma, 2009). Given the rise of
new media marketing, many manufacturers and advertisers emphasize the promotion of consumer
perceptions of authenticity in their marketing activities (Kreling et al., 2022). Scholars have explored
various domains such as live delivery, augmented reality marketing, and blog marketing, recognizing
authenticity as a crucial variable for improving advertising evaluation and consumers’ purchase
intentions (Shoenberger et al., 2020; Sung, 2021; van Esch et al., 2018).

Consumers’ desire for product authenticity revolves around reality, accuracy, and sincerity, reflecting
their self-image and worldview (Kim & Huang, 2021). Researchers have identified factors, such as
celebrity endorsement (Moulard et al., 2015), the perceived credibility of authenticity claims (Kim &
Song, 2020), and social commitment and legitimacy (Fritz et al., 2017), that are influential in fostering
consumers’ perception of product authenticity. Therefore, manufacturers should provide trustworthy
product information, including benefits and costs, in their advertisements to enhance consumers’
perceptions of authenticity (Hajian et al., 2024; Pittman et al., 2022). However, an essential prerequisite
for enhancing consumers’ perception of authenticity is that consumers possess the necessary knowledge
to assess the credibility of manufacturer information (Tillema, 2006).

Manufacturers and advertisers strive to capture consumer attention and generate interest in green
products through green advertising while conveying relevant information (Agarwal & Kumar, 2021).
Conveyance of information is crucial in capturing consumer attention (Agarwal & Kumar, 2021; Santa
& Drews, 2023). The message framing employed in green advertising attracts consumer attention (Fu &
Gao, 2023). However, the effectiveness of the same message frame varies among individuals because of
the differences in their traits (Ropret Homar & Knezevi¢ Cvelbar, 2021).

Furthermore, consumers’ engagement with their environmental knowledge during interaction is driven
by curiosity about the unknown and agreement or disagreement based on existing knowledge (Wade &
Kidd, 2019). Manufacturers ultimately desire consumers to perceive their products’ promised benefits or
avoided costs as authentic, as authenticity positively influences consumers’ attitudes toward advertising
and purchase intentions (Cornelis & Peter, 2017). Given these considerations, we posit that the
interaction between the message frame of green advertising and consumers’ environmental knowledge
significantly affects consumers’ perception of the authenticity of green advertising, impacting the
effectiveness of green advertising. Thus, we proposed:

H3: Authenticity plays a mediating role in the interaction impact of the message frame and consumers’

environmental knowledge on the effectiveness of green advertising.

Figure 1 presents the proposed research model and research hypotheses.
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Figure 1. The Research Framework for Green Advertising
3. An Overview of the Studies

In this research, we examined the impact of message framing and environmental knowledge on green
advertising effectiveness through two primary studies with two sub-studies each. Studies la and 1b
explore the interactive effects of message framing (gain-framed vs. loss-framed) and environment
knowledge (SEK vs. OEK) on green advertising’s effectiveness. Studies 2a and 2b delve into the role of

authenticity as a mediator in these effectiveness models.

4. Study 1: Message Framing, Environmental Knowledge, and Ad Effectiveness
4.1 Study la

4.1.1 Study Design

Study la utilized a 2 (gain framing vs. loss framing) x 1 (SEK) between-subjects design, using
renewable paper towels as experimental materials for green products. To avoid the influence of
participants' existing experiences, a virtual brand named Xinyu was created (Appendix A).

The independent variables in Study la were message framing and consumers’ SEK, whereas the
dependent variable was the effectiveness of green advertising. The experiment’s message framing items
were adapted from Septianto et al. (2019). The gain-framing and loss-framing items were similar, with
the main difference being the focus on “benefits” for gain-framing and “costs” for loss-framing. The
messages used in the experiments were sourced from the 2018 Annual Report of the World Wide Fund
for Nature.

We measured SEK using six items (Cronbach’s a = .904) adapted from Raju et al. (1995). The first
three items assessed the participants’ (1) ability to distinguish green products, (2) judgment of the quality
of green products, and (3) judgment of the environmental benefits of green products. Participants rated
these items on a five-point scale, ranging from 1 = very poor to 5 = very good. Items 4 and 5 examined
participants’ competence in properly recycling green products and were rated on a five-point scale from
1 = very unskilled to 5 = very skilled. Item 6 measured the participants’ perceived ability to recommend
the purchase of green products to others, and it was rated on a five-point scale from 1 = very poor ability

to 5 = very strong ability.
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The effectiveness of green advertising was assessed using three constructs: (1) attitude towards green
advertising, (2) attitude towards green products, and (3) green product purchase intention. The
measurement of attitude toward green advertising was adapted from MacKenzie and Lutz (1989) and
comprised four items (Cronbach’s o =.931). The measurement of attitudes towards green products was
based on Lee and Ang (2003) and consisted of three items (Cronbach’s a = .937). Green product purchase
intention was measured following Ansu- Mensah (2021) and included three items (Cronbach’s o = .954).
All advertising effectiveness items were measured using a five-point Likert scale, with 1 = strongly
disagree and 5 = strongly agree. Appendix B provides the detailed measurement items for Study la.

Fifty-eight participants (24 males, 41.4%, Mag = 21.14, SD = 6.75) were recruited offline from the
Consumer Behavior Laboratory (CBL) of a University in China and divided into gain-framing and loss-
framing groups, completing a consumer behavior test without interaction. Initially, they viewed a
renewable paper towel ad from a virtual brand. The gain-framing group saw materials highlighting
“benefits,” while the loss-framing group focused on “costs.” They then evaluated their SEK and
completed a questionnaire on advertising effectiveness, including attitudes towards the ad and product
and purchase intentions. Participants also provided their demographic details. The study ended with a

thank you to the participants along with a small gift worth $1.50.
4.1.2 Results

Independent sample t-tests were performed to check the validity of message-framing manipulation.
The participants in the gain-framing condition scored higher on emphasizing gain than those in the loss-
framing condition (Mgin = 2.80, Miess = -3.00, # = 43.50, p < .001). The results suggest that the

manipulation of message-framing was successful.

Attitude towards Attitude towards Green Product
the Green Advertising the Green Product Purchase Intention

SEK SEK SEK

—— Gain-framing - —= - Loss-framing

Figure 2. Simple Effects of SEK on Green Advertising Effectiveness

To test Hla and H1b, general linear models (GLMs) were utilized. The models’ dependent variables
were participants’ attitudes toward the green ad and their product and purchase intentions. Independent
variables included participants’ average SEK, message framing (gain vs. loss), and their interaction, with
age and sex as controls. The results showed a significantly negative interaction between message framing
and SEK across all models. A simple effects analysis revealed that under gain framing, SEK exerted a
positive influence on attitudes towards the green ad (f = .856, p < .01), attitudes towards the green
product (f=.715, p <.01), and green product purchase intentions (f =.750, p <.01). Conversely, under
loss framing, SEK harmed attitudes towards the green ad (5 =-.295, p <.05), attitudes towards the green
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product (f=-.336, p <.05), and green product purchase intentions (5 =-.209, p <.10). Figure 2 illustrates
the relationship between SEK and green advertising effectiveness.

A two-way analysis of variance (ANOVA) was conducted to strengthen the robustness of these
findings. Following the recommendations of Fu and Gao (2023), participants with SEK values above the
mean (Msgk = 3.28) were classified into the high subjective environmental knowledge (HSEK) group,
while those with values below the mean were assigned to the low subjective environmental knowledge
(LSEK) group. The analysis indicated a significant interactive effect of message framing and mean SEK
on the effectiveness of green advertising across all three measures (p < .01), suggesting that in gain
framing, the effectiveness of green advertising for the HSEK group was greater than for the LSEK group.
In contrast, the opposite pattern was observed for loss framing. Figure 3 presents the ANOVA results

and the subsequent multiple comparison analysis. Hence, Hla and H1b were empirically supported.

Attitude towards Attitude towards Green Product
the Green Advertising the Green Product Purchase Intention
5 5] 5]
42424 41875 )
; p— o o000 D
34773 34889 34792
3.1164 3.0667 32917
3 2.7344 3 3
24 2 2
1 1 1
HSEK LSEK HSEK LSEK HSEK LSEK
B Gain-framing [ Loss-framing

Figure 3. Mean of Green Advertising Effectiveness on SEK
4.2 Study 1b
4.2.1 Study Design

Study 1b explored the interactive effect of consumers’ OEK and message framing on the effectiveness
of green advertising, employing a 2 (gain-framing vs. loss-framing) x 1 (OEK) between-subjects design.
The experimental materials for the green products remained consistent with the virtual brand of the
renewable paper towels used in Study 1la.

Study 1b focused on the independent variables of message framing (gain framing and loss framing)
and consumers’ OEK, while the dependent variable was the effectiveness of green advertising.

The measurement of consumers’ OEK was adapted from a study conducted by Wang et al. (2020). It
utilized a set of eight true or false questions (please refer to the Appendix B). Participants were required
to assess the accuracy of these eight questions, awarding one point for a correct judgment and zero points
for an incorrect judgment. Participants’ scores ranged from 0 to 8 on the OEK scale. All other
measurements, including message framing and the effectiveness of green advertising, were defined as
previously described. Cronbach’s a values for attitude toward green advertising, green products, and
green product purchase intention were .971, 977, and .987, respectively. As in Study la, 75
undergraduate students (21 males, 28%, Mage = 19.04, SD = .97) from the CBL were recruited for Study

1b. These participants were randomly assigned to either the gain or loss-framing groups. They were
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required to assess their OEK and complete a questionnaire to assess the effectiveness of green advertising.

The investigation followed the same procedure as Study la.
4.2.2 Results

Study 1b utilized GLMs to examine H2a and H2b. In Study 1b, all independent variables related to
SEK in Study la were replaced with OEK. The dependent and control variables were consistent with
those previously defined. The analysis revealed a statistically significant interaction effect between
message framing and aggregate OEK score on the effectiveness of green advertising (p < .01). Within
the gain-framing condition, a higher OEK score was associated with negative impacts on attitudes toward
green advertising (f = -.407, p < .05), green product attitudes (f = -.494, p < .01), and green product
purchase intentions (f = -.474, p < .01). Conversely, in the loss-framing condition, OEK positively
influenced attitudes towards green advertising (8 = .400, p < .05), green product attitudes (8 = .359, p
< .05), and green product purchase intentions (f = .307, p < .05). Figure 4 presents the GLM results,
supporting H2a and H2b. Additionally, the findings from the two-way ANOVA and multiple comparison
tests further corroborated these results (Appendix C).

Attitude towards Attitude towards Green Product
the Green Advertising the Green Product Purchase Intention

—— @Gain-framing - == - Loss-framing

Figure 4. Simple Effects of OEK on Green Advertising Effectiveness
4.3 Unified Analysis of Knowledge Type and Message Framing

To further test the overarching theoretical framework and compare how the impact of knowledge
levels on advertising effectiveness varies across different message frames and knowledge dimensions,
we integrated the data from Studies 1a and 1b into a unified analytical model (n = 133). Given that
SEK and OEK represent distinct psychological constructs measured using different scales, the
continuous knowledge scores were standardized (i.e., Z-scores) within each sample prior to the
analysis to ensure statistical comparability.

An analysis of covariance (ANCOVA) was conducted using a 2 (Message framing: gain vs. loss)
x 2 (Knowledge dimension: SEK vs. OEK) x Standardized knowledge score design, controlling for
participants’ ages and gender. Consistent with our theoretical framework, the unified model yielded
a highly significant three-way interaction effect across all three measures of green advertising
effectiveness: attitudes toward green advertising (F' = 27.418, p <.001), green product attitudes (¥
=27.341, p <.001), and green product purchase intentions (F = 17.192, p <.001).
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Importantly, this significant three-way interaction statistically confirms the proposed double
dissociation. It demonstrates that the effect of knowledge levels on consumer responses under
varying message frames differs fundamentally depending on whether the knowledge dimension is
subjective or objective (see Figure 5). By integrating these variables into a single unified test, this
analysis provides robust empirical evidence for the complex interplay among knowledge levels,
knowledge dimensions, and message framing in shaping green advertising outcomes.

Attitude Towards the Green Advertising Attitude Towards the Green Product Green Product Purchase Intention
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Figure 5. Interactive Effects of Message Framing and Knowledge on Green Advertising Effectiveness
4.4 Summary

Studies 1a and 1b show that message framing and environmental knowledge significantly affect green
advertising’s effectiveness. With gain-framed ads, individuals with high SEK had more positive attitudes
toward the ads and products and a higher intent to purchase green products than those with low SEK. In
contrast, those with high OEK displayed negative attitudes toward green advertising and products, as
well as lower purchase intentions, suggesting high-OEK individuals are more analytical and less swayed
by marketed green attributes, even with technological innovations.

For loss-framed messages, individuals with lower SEK responded more positively to green advertising
than those with higher SEK, showing more favorable attitudes toward the ads and products and a higher
purchase intention, which differs from that with OEK. This result indicates that people, irrespective of

their green product knowledge, view losses as more significant than gains.
5. Study 2: Mediating Role of Authenticity

Study 1 investigated the impact of message framing and environmental knowledge on green
advertising effectiveness through two sub-studies assessing various combinations. However, the
mechanism underlying the framing-knowledge matching effect on green advertising effectiveness
remains unclear. Thus, Study 2 examines the mediating role of authenticity in the interaction between
message framing and consumer environmental knowledge on green advertising effectiveness (H3),

comprising two sub-studies (Study 2a and Study 2b) and introducing authenticity as a mediator.

5.1 Study 2a
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5.1.1 Study Design

Study 2a examined the mediating role of authenticity in the relationship between message framing,
consumers’ SEK, and the effectiveness of green advertising. A between-subjects experimental design
was employed with a 2 (gain-framing vs. loss-framing) x 1 (SEK) configuration. Two hundred forty
participants (106 males, 44.2%, Mag = 27.10, SD = 6.76) from CBL in China were recruited and
randomly assigned to the two framing groups. To avoid the influence of participants’ prior brand
experiences, a virtual brand of a water-saving faucet featuring a self-benefit appeal was created as the
stimulus material (Appendix D). Participants were instructed to view a print advertisement for this virtual
brand, which contained either gain-framed or loss-framed messages. Subsequently, they completed a
questionnaire to assess their SEK and evaluate the effectiveness and perceived authenticity of the
advertising. Finally, they were asked to provide demographic information.

Following Baek and Yoon (2017), the gain and loss framing were measured. The SEK consisted of
five items adapted from Carmi et al. (2015) and Diaz-Siefer et al. (2015), all within the context of water
conservation. Authenticity was measured using a scale developed by Napoli et al. (2014) and Morhart et
al. (2015), comprising nine questions (Cronbach’s a = .952). The effectiveness of green advertising was
measured using the previous approach. Cronbach’s a for attitude toward green advertising, attitude
toward green products, and green product purchase intention were .962, .963, and .920, respectively. All
items were rated on a five-point Likert scale, with 1 = strongly disagree and 5 = strongly agree (see
Appendix E for details).

5.1.2 Results

The results of an independent samples t-test showed that participants in the gain-framing condition
reported that the ad emphasized gain more than those in the loss-framing condition (Mgain = 2.90, Miess =
-2.85,t=41.01, p <.001). Thus, the manipulation was successful.

In Study 2a, authenticity was a mediator of the framework established in Study la. For mediation
effect analysis, we employed Process 3.5, as Hayes (2018) proposed. Given the nature of our variables
(continuous variables included authenticity, SEK, green ad attitude, green product attitude, and green
product purchase intentions; categorical variables included message framing), Model 8 was selected for
our analysis, utilizing 5000 bootstrap samples and a 95% confidence interval. We investigated the effects
of SEK on green advertising effectiveness and the mediation effect of authenticity on this relationship

through a series of models, as summarized in Figure 6.
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Figure 6. The Moderated Mediation Models on SEK, Authenticity, and Ad Effectiveness

Under the gain-framed condition, the total effect of SEK on attitudes toward green advertising (S
=.548), green product attitudes (8 = .556), and green product purchase intentions (f = .624) was positive

and statistically significant at p < .01, which is consistent with the findings from Study 1a. Conversely,

JABBS | https.//doi.org/10.63522/jabbs.201014 13



Gao et al. May 2026 | Volume 2 | Article 14

under the loss-framed condition, the total effects of SEK on attitudes toward green advertising (f =-.226),
green product attitudes (f = -.252), and green product purchase intentions (f = -.245) were all significant
at p < .10. The mediation analysis revealed that authenticity played a different role in the interaction
between message framing and SEK on the effectiveness of green advertising.

In the context of gain framing, authenticity significantly mediated the relationship between SEK and
green advertising effectiveness (mediation effect for ad attitude = .332, 95% CI = [.206, .459]; mediation
effect for product attitude = .273, 95% CI = [.163, .382]; mediation effect for purchase intention = .245,
95% CI =[.134, .355]). However, in loss-framing, the mediation effect of authenticity on the relationship
between SEK and green advertising effectiveness was not significant (mediation effect for ad attitude =
-.042, 95% CI = [-.206, .122]; mediation effect for product attitude = -.039, 95% CI = [-.191, .113];
mediation effect for purchase intention = -.040, 95% CI = [-.196, .116]).

5.2 Study 2b

Study 1b showed that consumers’ OEK enhances green advertising effectiveness in loss-framed
scenarios while it detracts from gain-framed scenarios. Study 2b investigates authenticity’s mediation of

the impact of message framing and OEK on green advertising effectiveness.

5.2.1 Study Design

Study 2b used a 2 (gain framing vs. loss framing) x 1 (OEK) between-subjects design with a virtual
brand of water-saving faucet as the experimental product. One hundred sixty-eight participants (45 males,
26.8%, Mage = 26.77, SD = 3.40) were recruited and randomly assigned to participate in the experiment
in a specific framed group (gain-framing or loss-framing).

Participants were then asked to describe their attitudes toward green advertising (Cronbach’s a = .952)
and green products (Cronbach’s a = .977), their purchase intention for the advertised product
(Cronbach’s a = .961), and the authenticity of the experimental materials (Cronbach’s a = .951).
Subsequently, we asked the participants about their levels of OEK. The OEK measurement consisted of
eight items developed by Diaz-Siefer (2015). All OEK items pertained to water or energy conservation
and were assessed using a triple-choice format. Participants scored 1 for correct answers and 0 for
incorrect answers for each item. The total correct scores were summed to determine participants’ OEK
scores. As a manipulation check, participants rated the extent to which the message framing emphasized
“loss” or “gain” based on the presented experimental materials. Finally, we collected the participants’

demographic information.
5.2.2 Results

Study 2b investigated the effects of message framing (gain- and loss-framing) and OEK on attitudes
towards green advertising and products and purchase intentions. Authenticity was examined as a
mediating variable.

We found that, under gain-framing conditions, OEK negatively influenced attitudes towards green
advertising (f = -.168), green products (f = -.158), and green product purchase intentions (f = -.180),
with statistical significance at p < .05. In loss-framing scenarios, OEK was positively associated with
attitudes towards green advertising (f = .186, p < .05), green products (f = .240, p < .01), and green
product purchase intentions (f = .240, p <.01). These results not only corroborated the findings of Study
1b but also enhanced the credibility of the hypotheses tested for H2a and H2b. As in Study 2a, the
mediation effects were analyzed using Model 8 of Process 3.5, with 5000 bootstrap samples and a 95%

confidence interval, as proposed by Hayes (2018). The analysis revealed that in the context of gain
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framing, authenticity significantly mediated the relationship between OEK and green advertising
effectiveness (mediation effect for ad attitude = -.186, 95% CI = [-.312, -.060]; product attitude = -.185,
95% CI =[-.312, -.058]; and purchase intention = -.186, 95% CI = [-.314, -.058]). Conversely, in a loss-
framed scenario, authenticity served as a mediator between OEK and the effectiveness of green
advertising, albeit with a different directional impact (mediation effect for advertisement attitude = .135,
95% CI=[.002, .269]; product attitude =.117, 95% CI=[.001, .234]; and purchase intention = .104, 95%
CI =[.000, .207]). Figure 7 shows the path coefficients.

Gain vs, Loss 7\
4 \

Authenticity Authenticity Authenticity
N \
"/ \ ," \

¥

|Gain vs. |,||\\‘

e 332%*
N

— 332%k=
3 :

Y \ 83445+

\,r'__wmn \
7 i \

hN / \ %
\\il__l()“vw-r A )
\\ \ Vi \
103 ™
> ™
Sy

P \, ;
/143

\ /.
/ ™ \ / \ \
— 1/ 034° P /. N Preda 1 T —1/ \ \
] A \ T NV \ Product I/ Sy Purchase
OEK f SAd Attitude OEK A\ Attitude OEK [ A Intention |

015 011 — . ———————— -.022

\
N\ 063*F*

Figure 7. The Moderated Mediation Models on OEK, Authenticity, and Ad Effectiveness
5.3 Summary

Study 2 corroborates the findings of Study 1, affirming the significant interactive effects of message
framing (gain versus loss framing) and environmental knowledge (SEK and OEK) on the effectiveness
of green advertising and indicating that the role of authenticity in the relationship between message
framing and SEK on green advertising effectiveness varied with the type of framing. The mediating
effect of authenticity was significant for gain-framed messages but not for loss-framed messages. This
finding is attributed to the reliance of consumers’ SEK on personal confidence. In a gain-framed context,
the stronger the consumers’ SEK, the more capable they are of emotionally resonating with the
authenticity of the green advertising’s promises, enhancing advertising effectiveness. Conversely, in a
loss-framed context, the stronger consumers’ SEK, the more likely they were to overlook the authenticity
of green advertising and directly assess its impact.

Unlike SEK, authenticity appears to play a crucial mediating role in OEK and green advertising
effectiveness for both gain- and loss-framed messages. This finding indicates that, regardless of the
framing, consumers with OEK can critically evaluate the realism of benefits or costs that are showcased

in green advertising; such evaluation affects their subsequent evaluations and judgments.

6. General Discussion
6.1 Conclusion

Most prior studies have primarily focused on the isolated effects of message framing (Chang et al.,
2015; Septianto et al., 2019) or consumer psychological states (Fu & Gao, 2023). While literature on
advertising and marketing has suggested that the effectiveness of green advertising is influenced by the
interaction of external factors, such as advertising elements, and internal factors, such as consumer
characteristics (Fu & Gao, 2023), substantial empirical research on the matching effects of message
framing and consumer characteristics on green advertising effectiveness is scarce. Furthermore, the
mechanism underlying the impact of message framing and consumer characteristics on advertising

effectiveness remains unclear.
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This research addressed this gap by integrating message framing (gain vs. loss) and environmental
knowledge (SEK vs. OEK) into a unified framework. Our findings revealed a distinct double dissociation
demonstrating that the impact of both subjective and objective environmental knowledge on consumers’
attitudes toward green advertising and products, as well as their purchase intentions, diverges
significantly depending on the message framing employed.

Specifically, Study 1 revealed that consumers’ SEK had a negative effect on the effectiveness of green
advertising in loss-framed messages and a positive effect in gain-framed messages. Theoretically, this
divergence aligns with motivational mechanisms, suggesting that high-SEK consumers seek confidence
affirmation from gain frames but engage in defensive processing against the ego threat of loss frames.
Conversely, consumers’ OEK had a positive impact on the effectiveness of green advertising in loss-
framed messages but exerted a negative effect in gain-framed messages. These results are consistent with
a cognitive mechanism, indicating that high-OEK consumers are better equipped to process the
diagnostic value of loss frames. These findings demonstrate a matching effect, highlighting the
importance and necessity of aligning message framing with consumers’ environmental knowledge to
improve the effectiveness of green advertising.

Building on these theoretical foundations, Study 2 empirically uncovered the underlying mechanism
by investigating how perceived authenticity mediates the impact of environmental knowledge on green
advertising effectiveness across different message frames. These results revealed that perceived
authenticity mediates this relationship in gain-framed messages. However, in loss-framed messages,
authenticity’s impact varies by environmental knowledge type: authenticity significantly mediates the
effect for consumers with high OEK, but not for those with high SEK. These findings further underscore
that tailoring message frames is critical for successfully cultivating perceived authenticity, which

ultimately dictates the effectiveness of green advertising among different consumer segments.
6.2 Theoretical Contribution

Our study offers three key contributions to the literature. First, we resolved the contradictory findings
in prior research regarding the influence of environmental knowledge on green consumption (Liu et al.,
2018; Rahman et al., 2019) by distinguishing between subjective and objective dimensions. By strictly
separating SEK (confidence) from OEK (competence), we provided empirical evidence that clarifies
why “knowledgeable” consumers may react differently to the same ad, effectively reconciling past
discrepancies.

Second, we extended the message framing literature by establishing boundary conditions based on
knowledge-frame congruence. Previous studies have predominantly focused on either message framing
(Chang et al., 2015; Ekebas-Turedi et al., 2021; Wu et al., 2021) or environmental knowledge (Kim &
Park, 2010; Pratiwi et al., 2018) in isolation. In contrast, we integrated these perspectives to reveal a
matching effect whereby consumers’ responses to green advertising are jointly determined by the
interplay of message framing (gain vs. loss) and environmental knowledge (SEK vs. OEK). This finding
highlights that distinct combinations of message frames and knowledge types drive divergent advertising
outcomes, effectively shifting the theoretical focus from determining “which frame is superior” to
understanding “for whom a specific frame is effective.” By grounding this frame-knowledge congruence
in motivational and cognitive theories, we provided a robust theoretical foundation for understanding
advertising effectiveness and consumer responses.

Third, we empirically answer why these matching effects occur by uncovering the psychological

mechanism of perceived authenticity. While authenticity is known to influence purchase intentions, its
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role as a conditional mediator in green advertising has been underexplored. We show that for high-OEK
consumers, loss frames (which often contain factual warnings) generate higher perceived authenticity,
whereas for high-SEK consumers, such frames may backfire. This enriches the understanding of how
consumers process green claims and validates authenticity as a crucial link between frame-knowledge

congruence and advertising outcomes.
6.3 Management Implications

This study provides valuable insights for not only marketing academics but also marketers, advertisers,
and policymakers aiming to optimize green communication strategies. First, our findings offer critical
guidance for precision segmentation and targeting. Marketers should move beyond treating green
consumers as a monolith and instead adopt a tiered segmentation strategy based on knowledge types.
Manufacturers and platforms can leverage behavioral data, such as browsing history of technical reports
versus lifestyle blogs, or simple interactive quizzes to classify consumers into segments with high
objective knowledge or high subjective knowledge. This allows for more precise targeting than
traditional demographic segmentation, ensuring that the right audience receives the message frame that
aligns with their cognitive profile.

Second, in the era of computational advertising, our results can be applied to inform better algorithm-
driven content customization. Current recommendation systems primarily focus on product relevance,
but we suggest integrating psychological profiling into the ad delivery logic. For consumers identified as
having high subjective knowledge, such as those who express strong eco-identity but lack technical depth,
algorithms should prioritize gain-framed content that emphasizes benefits and achievements to provide
confidence affirmation and avoid defensive processing. Conversely, for consumers with high objective
knowledge who engage with technical specifications, algorithms should deliver loss-framed content that
highlights risks and factual consequences, as these consumers are equipped to process the greater
diagnostic value to maximize engagement.

Third, prioritizing brand authenticity through tailored content strategies is essential. Since perceived
authenticity is a key driver of effectiveness, the content strategy must align with the target audience’s
cognitive style. For audiences with high objective knowledge, marketers should use data-heavy, loss-
framed narratives that leverage their cognitive resources to establish credibility. In contrast, for audiences
with high subjective knowledge, brands should focus on empowering, gain-framed narratives to validate
their confidence. Misalignment, such as lecturing a confident user with negative facts, risks damaging
perceived authenticity by triggering defensive processing, thereby reducing purchase intentions.

Finally, manufacturers should balance the persuasive and motivational functions of their campaigns.
If a product requires technical understanding, initial campaigns should focus on persuasion to build
objective knowledge, making subsequent loss-framed ads more effective. If the goal is broad market
appeal, boosting consumers’ subjective confidence through positive reinforcement and gain-framed
storytelling will yield better immediate results. By strictly distinguishing between confidence and
competence, marketers can design more cost-effective campaigns that resonate on a deeper psychological

level.
6.4 Limitations and Future Directions

This study has limitations that present opportunities for future research. First, due to experimental
constraints, we measured SEK and OEK in controlled settings. In reality, these two knowledge types
often coexist and interact dynamically. While our multiple experiments ensured high internal validity,

future research could employ field experiments or analyze secondary data (e.g., real-time click-stream
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data) to validate these findings in complex, real-world environments. Second, we focused on authenticity
as the primary mediator. Further research is needed to investigate additional underlying mechanisms,
such as skepticism or processing fluency, thereby further enriching the theoretical framework. In
particular, examining mechanisms such as psychological reactance or defensive processing could clarify

why high-SEK consumers react negatively to loss frames when their self-confidence is threatened.
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Appendix

Appendix A: Stimulus of green advertising in Study 1.
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Appendix B: Constructs and detailed items of Study 1.

Manipulation check: Please read the material to determine the tendency of the content:
The content of this advertisement emphasizes more on.

Emphasizing loss -3 -2 -1 0 71 2 3 Emphasizing gain

Subjective environmental knowledge (SEK; 6 items; Raju & Mangold, 1995)
1. Thave the capability to differentiate between renewable products and ordinary products.
2. I have the ability to discern the quality of renewable products.
3. Tam highly cognizant of the environmental advantages associated with using renewable paper
towels.
4. I have the proficiency to appropriately dispose of renewable paper towels.
I have the competence to correctly utilize renewable paper towels.

6. 1have the expertise to make renewable paper towel purchase recommendations to others.

Objective environmental knowledge (OEK; 8 items; Wang et al., 2020)
1. Renewable paper towels are recyclable waste.
2. Agricultural film and plastic packaging are considered to be white pollutants.
3. Excessive CO2 emission are the primary cause of acid rain.
4. Waste batteries can pose harm to both the environment and human health.
5. Green foods are characterized by their safety, nutritional value, high quality, and the absence

of pollution.

S

Burning crop residues does not result in environmental pollution.
Excessive pesticide usage does not have a detrimental impact on the environment.

Used bamboo chopsticks cannot be recycled.

Attitude toward green advertising (4 items; MacKenzie & Lutz, 1989)
1. The green advertising is good.
2. The green advertising is pleasant.
3. The advertising is favorable.
4

The advertising is believable.

Attitude toward the green product (3 items; Lee & Ang, 2003)
1. Ithink XINYU renewable paper towels are a very good product.
2. Tlike XINYU renewable paper towels.
3. Tam very satisfied with XINYU renewable paper towels.

Purchase intention (3 items; Ansu- Mensah, 2021)
1. Tintend to switch to the green variety of a product.
2. I am willing to purchase green products for personal use.

3. Iplan to purchase green products because they do not pollute the environment.

Demographic
1. Gender
2. Age
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Appendix C: ANOVA of Study 1b.

Table C1. ANOVA Results of Study 1b

Ad attitude model
Sum of Squares df Mean Square F D
Framing 3.14 1 3.14 3.46 .067
OEK 0.00 1 0.00 0.00 .989
Framing x OEK 3.71 1 3.71 4.09 047
Residuals 64.40 71 0.91
Product attitude model
Sum of Squares df Mean Square F P
Framing 14.03 1 14.03 14.67 <.001
OEK 0.04 1 0.04 0.04 .843
Framing x OEK 4.02 1 4.02 4.21 .044
Residuals 67.91 71 0.96

Purchase intention model

Sum of Squares df Mean Square F D
Framing 15.40 1 15.40 16.16 <.001
OEK 0.01 1 0.01 0.01 .929
Framing x OEK 3.09 1 3.09 3.25 076
Residuals 67.67 71 0.95

Note: Participants were divided into a high OEK group (n = 53) and a low OEK group (n =22) based on
the mean (5.88) and the median (6.00) of their OEK scores.

Attitude towards Attitude towards Green Product
the Green Advertising the Green Product Purchase Intention
| 57 3|
4 - 4 - 44
39 3 3 |
2 2 2
1 1 1
Gain-framing Loss-framing Gain-framing Loss-framing Gain-framing Loss-framing
M High OEK 0 Low OEK

Figure C1. Mean of Green Advertising Effectiveness on OEK
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Appendix D: Stimulus of green advertising in Study 2.

Please imagine...

If you save water,

Your BENEFITS:

ater pollution
v A protected environment

...and much more!

Figure D1. Ad with Gain Framing

Please imagine...
If you waste water,

Your COSTS:

X Wasting money
X More water pollution
X A damaged environment

«..and much more.

Sla Wate

Figure D2. Ad with Loss Framing
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Appendix E: Constructs and detailed items of Study 2

(Only show the measures that differ from Study 1)
Subject environmental knowledge (SEK; 5 items; Carmi et al., 2015; Diaz-Siefer et al., 2015)
1. Ithink I understand the causes of water waste.
I think I know the solution to water waste.

2

3. Tknow all about water waste.

4. I know more about saving energy than most people.
5

I believe I know how to reduce energy consumption.

Object environmental knowledge (OEK; 8 items; Diaz-Siefer et al., 2015)

1.  Which of the following actions results in water wastage?
Which of the following is not classified as a renewable energy source?
What is the approximate amount of water consumed during a 5-minute shower?
How much water does an average individual in China use on a daily basis?
How much water is required to fill a bathtub during showering activities?
What is the carbon footprint associated with a product?

What are the primary factors influencing the greenhouse effect?

el A S o

Which of the following actions can effectively reduce greenhouse gas emissions?

Authenticity (9 items; Napoli et al., 2014; Morhart et al., 2015)
1. Quality is at the heart of the brand.
2. The brand is manufactured to the strictest standards, and everything the company does is to
improve water-saving quality.
The brand is manufactured to the strictest quality standards.
The brand remains true to its lofty values.
The brand sticks to its principles.
The brand lived up to its promise.
The brand’s product advertising is credible.

The brand name is trustworthy.

X RN kW

The brand doesn’t make up any attributes it doesn’t have.
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