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Abstract  

In a world facing pressing environmental challenges, the agri-food sector’s contribution to 

greenhouse gas emissions has come under scrutiny. But what if there is the possibility to 

consume foods with a lower carbon footprint? This study delved into the realm of sustainable 

food consumption, with a specific focus on plant-based meat. It aimed at understanding how 

temporal framing, in conjunction with consumers’ personal values, can address the low 

consumption of plant-based meat, thereby increasing their purchase intention. Particularly, the 

study employed both short-term and long-term messaging strategies, with the goal of eliciting 

“anticipated warm glow” – a sense of joy and satisfaction in consumers engaged in pro-social 

behavior. Additionally, the study tested how personal values (egoistic, social-altruistic, and 

biospheric) moderate the relationship between temporal framing and anticipated warm glow. 

The study, shedding light on the complex dynamics of consumer decision-making, aims to 

contribute the literature on the use of temporal framing in sustainable food consumption. 

 

The experiment (251 participants) manipulated short-term, long-term, or no temporal message 

(control) and examined how they affect purchase intention of plant-based meat. The results 

revealed that both short-term and long-term were more effective than no temporal messages. 

Furthermore, the research illuminated the role of personal values, particularly the influence of 

social-altruistic values on anticipated warm glow, who exhibited lower levels of “Personal 

Satisfaction”. The interaction between short-term messages and biospheric values also 

emerged as a significant driver, increasing purchase intention for plant-based meat products. 

These findings offer valuable insights for food marketers and policymakers seeking to promote 

sustainable food choices and encourage individuals to consider the broader societal and 

environmental impacts of their dietary decisions. 

 

Keywords: Temporal framing, plant-based meat, anticipated warm glow, personal values, 

sustainable food consumption 

 

 

  



 III  

Table of Contents 

Abstract ........................................................................................................................... II 

The role of Warm Glow and Temporal Framing in shaping Plant-based Meat choices.......1 

Introduction .....................................................................................................................1 

Theoretical background ....................................................................................................4 

Temporal framing................................................................................................................... 4 

Warm glow ............................................................................................................................. 6 

Personal values ....................................................................................................................... 9 

Effect of warm glow on purchase intention ........................................................................... 10 

Theoretical framework ................................................................................................... 12 

.............................................................................................................................................. 12 

Methods ......................................................................................................................... 13 

Pre-test ........................................................................................................................... 13 

Participants and design ......................................................................................................... 13 

Procedure and variables ....................................................................................................... 13 

Results Pre-test ............................................................................................................... 17 

First set ................................................................................................................................. 17 

Second set ............................................................................................................................. 18 

Features analysis................................................................................................................... 19 

Discussion ............................................................................................................................. 20 

Main experiment ............................................................................................................ 21 

Participants and design ......................................................................................................... 21 

Procedure and variables ....................................................................................................... 22 

Results ........................................................................................................................... 28 

Manipulation checks ............................................................................................................. 28 

Features checks ..................................................................................................................... 28 

Manipulation effect on Purchase intention of plant-based meat ............................................ 29 

Manipulation effect on anticipated warm glow ..................................................................... 31 

Anticipated warm glow effect on purchase intention of plant-based meat. ............................ 32 

Mediation analysis ................................................................................................................ 34 
Conventional meat ........................................................................................................................................34 
Plant-based meat ...........................................................................................................................................35 

Personal values – Egoistic, Social-altruistic, and Biospheric value – moderating effect in 

eliciting anticipated warm-glow. ........................................................................................... 36 

Results summary .................................................................................................................. 39 

 ...................................................................................................................................... 40 



 IV  

General discussion ......................................................................................................... 41 

Theoretical implications........................................................................................................ 41 

Practical implications ........................................................................................................... 44 

Limitations and future research............................................................................................ 45 

Conclusion ............................................................................................................................ 46 

References: .................................................................................................................... 48 

Appendices ..................................................................................................................... 55 

Appendix 1: Qualtrics Pre-test Experiment .......................................................................... 55 

Appendix 2: Qualtrics Main Experiment .............................................................................. 64 
 

 



 1  

The role of Warm Glow and Temporal Framing in shaping Plant-

based Meat choices 

Introduction 

In the recent years, there has been an increasing pressure on our food system, leading to a 

growing demand by final consumers to shift the current food production and consumption 

practices (Hoek et al., 2021). Among all human activities, food production and consumption 

have a significant environmental footprint and play a substantial role in driving global 

environmental changes. Agriculture alone accounts for one-third of global greenhouse gas 

emissions, with animal-based foods identified as major contributors (Aleksandrowicz et al., 

2016; Poore, 2018). Indeed, the current food production, supply and consumption rely on fossil 

energy fuel, chemicals, long-distance transport, and high consumption of animal-based foods, 

and it does not fit the present and future human needs (FAO, 2010). Consequently, the United 

Nations identified “Responsible production and consumption” as one of the goals of the 2030 

Agenda for Sustainable Development (Lim, 2012). As a result, people are becoming more 

concerned about sustainability of the agri-food sector, affecting the demand of more 

environmentally friendly methods of food production and consumption (Poore, 2018).  

 

From the perspective of consumption, consumers have the power to influence food demand by 

adopting more sustainable dietary choices (Culliford, 2020; De Boer, 2022). According to the 

Food and Agricultural Organization (FAO, 2010), sustainable diets are characterized by low 

environmental impacts while promoting food and nutrition security for the well-being of 

present and future generations. Given the widespread recognition that the current trajectory of 

animal-based food consumption is unsustainable, there is an urgent need for a transition 

towards plant-based diets (Culliford, 2020). Numerous studies have indicated that plant-based 

diets are among the most sustainable dietary choices (Chai et al., 2019; Filippin et al., 2023; 

Rosi et al., 2017). Notably, the research conducted by Filippin et al. (2023) has revealed a 44% 

lower environmental impact of a Vegan diet in comparison to a Mediterranean diet, which is 

widely recognized as one of the reference sustainable diet. This underscores that by embracing 

plant-based diets, consumers can contribute to mitigate the environmental impact associated 

with food production and promote a more sustainable and healthier future.  
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Among the different possibilities to reduce agri-food sector footprint and to change to a plant-

based diets, plant-based meat offers a promising solution (Aleksandrowicz et al., 2016; 

“Feeding the Future: Plant-Based Meat for Global Food Security and Environmental 

Sustainability,” 2020). Due to population growth, rising meat demand, and resource 

constraints, conventional meat production is inadequate to meet the necessary protein demand 

and sustainably provide food for the future population (Gaydhane et al., 2018). In this context, 

plant-based meat avoids both the cultivation of livestock and the inefficient conversion of plant 

protein into animal protein, offering numerous advantages for environmental sustainability. 

Several studies have applied a life cycle assessment to compare the environmental impact of 

conventional and plant-based meat, showing that the latter demands a lower amount of land, 

water and energy resources compared to conventional meat (Heller et al., 2018; Khan et al., 

2019). This supports the idea that plant-based meat could serve as a solution to diminish the 

environmental footprint of the agrifood sector.  

 

Despite the emergence of the plant-based meat sector during the last decade, consumption of 

plant-based meat remains relatively low. This is due to low consumers’ acceptance of novel 

and unfamiliar food, such as plant-based meat (Tosun et al., 2020). Consumers’ intention to 

purchase plant-based meat can be affected by the temporal psychological distance, which 

affects how individuals evaluate and perceive this innovative food option. (Hartmann et al, 

2017; Onwezen, 2021; Taufik, 2018). It has been shown that temporal psychological distance 

affect consumers evaluations and how people perceive a certain event and product. This 

indicates that the way individuals view the consequences of their action (or purchase) is 

influenced by their perception of time, whether it is in the near (short-term) or distant (long-

term) future (Kim et al., 2008; Liberman et al., 2007). Specifically, the current research aims 

at increasing the purchase intention of plant-based meat by leveraging temporal framing to 

address the low consumption of plant-based meat. Understanding how temporal psychological 

distance affects consumers’ intention to purchase plant-based meat, shed new light on the role 

of temporal framing in consumers decision-making.  

 

However, for a more pronounced escalation in plant-based meat consumption, it is crucial to 

recognize that personal values play a key role in consumer decision. Based on Schwartz (1977), 

personal values are defined as the core principles that guide individuals’ behaviors and decision 

making. Their importance has been verified by Yong-Ki et al. (2014), identifying personal 
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values as a strong determinant on consumers’ social responsibility and ecofriendly behaviors. 

Particularly, the current research considers the “Schwartz theory of basic values” in a pro-

environmental context, with a focus on self-enhancement (egoistic value) and self-

transcendence (social-altruistic value). In addition, biospheric value is also considered, as Stern 

and Dietz (1994) had emphasized the positive role of biospheric and social-altruistic values in 

acting pro-environmentally. In support of this, Jang and Cho (2022) have demonstrated the 

importance of social-altruism and egoism in the field of plant-based meat alternative 

consumption. Therefore, the current research will consider social-altruistic, egoistic and 

biospheric values as moderator in plant-based meat purchase intention.  

 

Moreover, to better understand the consumer behavior, the current study relies on the role of 

positive emotion. In the context of sustainable food consumption, warm glow plays a key role 

(Taufik, 2014; Van Der Linden, 2015). Research has indicated that warm glow feeling shares 

a positive relationship with the intent to purchase ethical-labeled products such as Fair Trade 

and Organic, engendering a sense of moral contentment among individuals (Iweala et al., 2019; 

Ladhari, 2017). To evoke warm glow emotion within consumers, the current study 

hypothesized that temporal framing can be a promising solution. Depending on whether the 

message is near or distant future-focused, it may elicit different level of warm glow among 

consumers. The magnitude of warm glow is likely to be affected by the inherent level of 

altruism (Andreoni, 1990). However, existing research has separately explored the effects of 

temporal framing, personal values, and warm glow on pro-environmental behavior (Iweala et 

al., 2019; Ladhari, 2017; Tuafik, 2018). Considering the purchase intention of plant-based meat 

as a pro-social and environmental behavior, this study aims to bridge a gap in the literature. By 

collectively examining the influence of temporal framing, personal values, and anticipated 

warm glow on increasing the purchase intention of plant-based meat, the research offers 

valuable insights into the dynamics of consumer attitudes, contributing to the broader field of 

sustainable food consumption.  

 

RQ: How does temporal framing, combined with personal values (egoistic, social-altruistic, 

and biospheric value), affect consumers’ purchase intention of plant-based meat?  

 

SRQ1: How can warm glow be elicited the most, through short-term or long-term message?  
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SRQ2: Do egoistic, social-altruistic, and biospheric values moderate this influence of temporal 

framing on warm glow? 

Theoretical background 
 

Temporal framing 
 

Extensive research has demonstrated the efficacy of message framing effects across a variety 

of domains, mainly in the field of psychology and marketing (Cheng et al., 2011; Florence et 

al., 2022). The framing literature is quite vast and encompasses a wide range of theories that 

attempt to explain how people perceive and interpret information and message based on the 

way they are presented to them (Plous, 1993). At its core, framing is a behavioral changing 

tool. It highlights specific aspect of information through format that trigger different 

psychological processes, empathizing potential benefits or risks related to a decision. 

According to literature (Scheufele, 1999; Scheufele and Tewksbury, 2007), framing can have 

a significant impact on public opinion, attitudes, and behaviors, and understanding the ways in 

which information is framed can be a powerful tool for influencing decision-making processes, 

as people tend to respond positively to messages aligned with their values and desires. In the 

context of pro-environmental behavior, research identified several types of framing that were 

found to increase decision in favor of the environment (Cheng et al., 2011; Nabi, 2003; Nelson 

et al., 2021; Sapiains et al., 2016). Among them, the most used are positive/negative framing 

and gains/losses framing. Positive and negative framing emphasize positive or negative aspects 

of a message, such as highlighting the benefits of quitting smoking (positive), or the smoking-

related disease (negative) (Moorman & Van Den Putte, 2008). Conversely, gains and losses 

are focused on potential advantages or disadvantages linked to a decision (O’Keefe & Jensen, 

2007). An example is the emphasis of the positive outcomes of recycling (gain), and the missed 

opportunities of not doing this (losses).    

 

Research has suggested that temporal framing is another promising strategy of promoting pro-

environmental behavior (Herberz et al., 2023; Jones et al., 2016; Kim and Ahn, 2019). 

Temporal framing involves the presentation of information and actions in relation to time, 

encompassing how messages or concepts are positioned within a specific temporal context to 

mold people’s perceptions, attitudes, and behaviors (Pounders et al., 2015; Stanley et al., 2021). 

Temporal framing relies on temporal psychological distance, which refers to the perceived 

proximity or remoteness of events or outcomes. Specifically, it pertains to how individuals 
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subjectively perceive and conceptualize time (Liberman et al., 2007). Temporal framing 

involves one dimension – future – distinguished by two temporal distances: near future and 

distant future (Liberman et al., 2007). Messages, that are framed in terms of near future, 

emphasized events that are closed in time (few weeks, a month). They are designed to create a 

sense of urgency and to encourage immediate action. An example is a message that emphasized 

the immediate reduction of plastic usage, to see an immediate impact in the area where we live. 

While distant future messages focus on events or outcomes that are expected to occur much 

later (few months, years) (McElroy & Mascari, 2007). They are mainly framed to evoke a sense 

of responsibility for a specific cause (Stanley et al., 2021). Opting for products that can be 

recycled is an example of making a positive change for the environment that will show its 

benefits over many years. By emphasizing present or future concepts, temporal framing can 

impact how individuals interpret information and take decisions. Thus, the current research 

considers temporal framing as a dimension of psychological distance.  

 

In the context of pro-environmental behavior, different studies have shown the role of 

perceived temporal psychological distance in affecting consumers’ behavior (Kim and Ahn, 

2019; Liberman et al., 2007). Research have shown that the threats of climate change are 

perceived distant on different dimensions: temporal, social, and geographical (Spence et al., 

2011). Specifically, Jones et al. (2016) has demonstrated that individuals in a proximal message 

condition perceive climate change as more certain and have stronger intentions to act compared 

to distant messages. In support of this study, Kim and Ahn (2019) studied the correlation 

between temporal psychological distance and pro-environmental behaviors in American and 

south Korean universities. Their study particularly explored how messages emphasizing distant 

and near-future scenarios influenced the adoption of low-consumption light bulbs. The results 

showed that individuals exhibited a more positive attitude towards this behavior when they 

perceived future effect of their actions as temporally more proximal. Similar results were 

obtained by Pavey and Churchill (2017). They examined the the influence of temporal framing 

on snacking behavior. They compared the effects of emphasizing immediate health benefits 

versus long-term benefits. Participants exposed to the immediate health benefits condition 

reported snacking less frequently than those in the long-term health benefits condition. 

 

Research has consistently shown that individuals tend to respond more positively and exhibit 

stronger intentions to act when issues are framed with immediate consequences rather than 

distant messages (Ingenbleek et al., 2015). This has been demonstrated in studies related to 
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pro-environmental behaviors, and health-related decisions (Kim and Ahn, 2019; Pavey and 

Churchill, 2017). Building upon these findings, the current research focuses on applying similar 

principles to the context of plant-based meat consumption. Given the demonstrated impact of 

short-term framing on individuals’ attitudes and behaviors in previous studies, we hypothesize 

that short-term messages will have a greater influence on the purchase intention of plant-based 

meat compared to long-term messages. 

 

In the light of the above, the following hypothesis are proposed:  

 

Hypothesis 1: temporal framing will influence the purchase intention of plant-based meat.  

 

Such that:  

 

Hypothesis 1a: Short-term messages will generate a greater purchase intention of plant-based 

meat compared to long-term messages. 

 

In the present context, when individuals encounter a plant-based meat accompanied by a 

temporal message, whether short-term or long-term, they are likely to perceive that their choice 

positively contributes to environmental sustainability and the well-being of future generations. 

As a results, they may show higher purchase intention of plant-based meat compared to a 

situation where no temporal message is present.  

 

Hypothesis 1b: Short-term messages will generate a greater purchase intention of plant-based 

meat compared to no temporal messages. 

 

Hypothesis 1c: Long-term messages will generate a greater purchase intention of plant-based 

meat compared to no temporal messages. 

 

Warm glow 

The link between temporal framing and purchase intention of plant-based meat can be 

elucidated through the concept of warm glow. Andreoni (1990) was the first one referring to 

the positive feeling named “warm glow of giving”. Accordingly, it is defined as the enjoyment 

derived from acting pro-socially, without expecting anything in return. Clark et al. (2003) 

further defined “warm glow” as the personal satisfaction arising from an activity independent 
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of its impact. However, the current research considers the anticipated warm glow, defined as 

the positive feeling that a person expects to experience as a result of engaging in a behavior 

that they believe will have a positive impact on others or the environment. This feeling can 

serve as a powerful motivator for prosocial behavior. Indeed, research has shown that people 

are more likely to engage in actions that benefit others when they experience anticipated warm 

glow (Van Der Linden, 2018). For example, engaging in environmentally friendly actions, such 

as choosing locally grown and produced foods, is likely to generate a warm glow feeling due 

to the perceived positive impact on the local community and environment. 

 

Recently warm glow has gained great interest in several domains, spanning from psychology 

to experimental economics and marketing (Bhattacharya et al., 2020; Dreyer et al., 2023; 

O’Brien & Kassirer, 2018; Van Der Linden, 2018). While the primary emphasis has centered 

on the connection between warm glow and prosocial conduct (Andreoni, 1990; Crumpler & 

Grossman, 2008), several contemporary investigations have delved into the impact of warm 

glow on pro-environmental behavior (Abbott et al., 2013; Hartmann et al., 2017). Few studies 

have specifically delved into the relationship between warm glow and food choices (Bennett, 

2003; Boobalan et al., 2021). Boobalan et al. (2021) used warm glow feeling as an antecedent 

of the organic consumption, showing a positive influence. Building on the concept of 

anticipated warm glow in the context of food choices, recent interest has grown in 

comprehending how warm glow shapes pro-environmental food choices. However, the 

association between temporal framing and food purchase intention, mediated by warm glow, 

remains unexplored. To address this gap, our study aims to investigate how temporal framing 

influences the purchase intention of plant-based meat—widely perceived as a pro-

environmental behavior—with anticipated warm glow acting as a mediator in this relationship. 

 

Schneider et al. (2017) suggest that message framing can evoke anticipated positive emotions, 

such as the “warm glow”, particularly when individuals engage in pro-environmental actions. 

As highlighted earlier (Andreoni, 1990; Van der Linden, 2018), the concept of anticipated 

warm glow often arises when individuals experience a sense of personal satisfaction from 

contributing to society. Building upon this understanding, the current research posits that 

temporal framing, being an integral component of message framing, is likely to induce 

anticipated warm glow in individuals involved in actions that benefit society. 
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Hypothesis 2: temporal framing will influence the feeling of anticipated warm glow in 

consumers’ mind. 

 

such that:  

As previously noted, temporal framing operates on temporal psychological distance, 

encompassing both near and distant futures. However, the impact of short-term (near future) 

and long-term (distant future) messages on the elicitation of warm glow emotion remains 

unexplored in the existing literature. In light of this gap, the current research posits that when 

consumers encounter temporal messages emphasizing the short-term benefits of consuming 

plant-based meat, they are likely to experience higher anticipated warm glow. This hypothesis 

is based on the premise that short-term messages, highlighting immediate advantages and 

tangible outcomes, have the potential to forge a more immediate emotional response compared 

to message with no temporal indication. In this context, the temporal proximity of the benefits 

emphasized in short-term messages may evoke a stronger sense of warm glow compared to 

messages with no temporal indication. 

 

Hypothesis 2a: short-term messages will lead to a higher feeling of anticipated warm glow 

compared to no temporal messages. 

 

Similarly, when consumers experience temporal messages that highlight long-term benefits 

related to plant-based meat consumption, they may anticipate a higher sense of warm glow 

compared to scenarios with no temporal message. The idea is that consumers might experience 

a moral satisfaction after their purchase, envisioning the long-term positive impact on society 

or the environment (Nunes & Schokkaert, 2003). This stands in contrast to situations where 

there is no temporal message, leaving their impact not envisioned.   

 

Hypothesis 2b: long-term messages will lead to a higher feeling of anticipated warm glow 

compared to no temporal messages. 

 

The existing literature has not investigated which temporal messages is more effective in 

eliciting anticipated warm glow in consumers. However, consistent finding in consumer 

behavior literature has shown that consumers tend to favor instant gratification over future 

benefits (Ingenbleek et al., 2015; Lynch & Zauberman, 2006). With this in mind, we propose 

that consumers exposed to short-term messages might feel a higher anticipated warm glow 
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compared to those facing long-term messages, primarily due to the instant rewards associated 

with their actions. 

 

Hypothesis 2c: short-term messages will lead to a higher feeling of anticipated warm glow 

compared to long-term messages. 

 

Personal values 

Personal values play a vital role in warm glow experiences, notably impacting sustainable 

consumption and purchase intentions (Hartmann et al., 2017). They are the core principles that 

guide individuals’ behaviors and decision-making. The current research considers the 

“Schwartz theory of basic value”, focusing on the sphere of egoistic (self-enhancement) and 

altruistic values (self-transcendence) (Schwartz, 1977). Stern and Dietz (1994) expanded this 

theory, introducing a third fundamental value that shapes human attitudes and behaviors linked 

to environmental consciousness, named biospheric value. Egoistic individuals prioritize their 

own interests and well-being, often considering self-interest as the driving factor behind their 

decisions and actions. On the other hand, social-altruistic values give precedence to the welfare 

of others and society, considering the consequences of their actions on present and future 

generations. According to Stern (2000), individuals with social-altruistic values view both 

others and environment through a moral lens. While biospheric values encompass a profound 

and intrinsic concern for nature and environment. Those with biospheric values base their 

actions on the potential consequences on nature and environment.  

 

When it comes to pro-environmental behaviors, different individuals have different experience 

of warm glow. This depends on their personal value (egoistic, social-altruistic or biospheric) 

and the type of message they are facing. For example, individuals driven by egoistic motives 

might participate in environmentally friendly actions when such actions are aligned with their 

immediate interests. While social-altruistic individuals may be more inclined to engage in pro-

environmental behaviors due to their concern for the well-being of others and community. In 

support of this, in their study Kim and Ahn (2019) have demonstrated that the effectiveness of 

temporal framing in eliciting pro-environmental behavior is influenced by personal values. As 

mentioned before, the study compared participants from South Korea and United States. It 

considered their cultural backgrounds: the American culture more individualistic (egoistic 

value), while the south Korean more collectivistic (social-altruistic value). This led to the 
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results that short-term messages were found to be more effective on egoistic individuals, while 

long-term messages on social-altruistic individuals.  

 

Hypothesis 3a: short-term messages evoke a higher level of anticipated warm glow in egoistic 

individuals compared to social-altruistic ones. 

 

Hypothesis 3b: long-term messages evoke a higher level of anticipated warm glow in social-

altruistic individuals compared to egoistic ones. 

 

People who strongly embrace biospheric values shape their actions according to the potential 

effects of their behavior on nature and environment (De Groot & Steg, 2007; Zhang et al., 

2020). In contrast to consumers guided by an egoistic value orientation, those with a biospheric 

value orientation are more responsive to messages that emphasize environmental messages 

(Vinzenz et al., 2019). However, the present study directs its attention towards temporal 

messages (both short- and long-term) that underscore the environmental advantages of plant-

based meat consumption. Consequently, individuals who hold biospheric values will evaluate 

the efficacy of both short-term and long-term messages, as long as they accentuate 

environmental benefits. Hence, in the context of the current study, we do not expect different 

level of warm glow, whether the message is short- or long-term framed. For this reason, 

concerning biospheric value, no hypotheses have been formulated.  

 

Effect of warm glow on purchase intention 

When making a purchase decision, consumers often try to anticipate the emotional 

consequences of their choices (Mellers & McGraw, 2001). As it has been previously noted, 

emotions play a key role in driving individual behaviors and consumers’ decision making. 

Positive emotions, such as warm glow feeling, have been found to guide green-product 

purchase (Hartmann & Apaolaza-Ibáñez, 2012; Wang et al., 2022). Consistent with this, a prior 

study demonstrated a positive correlation between consumers’ intent to engage in sustainable 

behavior by reducing meat consumption and their emotional responses (Taufik, 2018).  

 

The impact of warm glow on fair trade products and pro-environmental claims has been 

explored by Iweala et al. (2019). And it has been observed a positive correlation among warm 

glow and purchase intention of both fair-trade products and pro-environmental claims. This 
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intention can be seen as pro-environmental behavior. Therefore, the current study considers the 

intention to purchase more plant-based meat as a pro-environmental behavior. Research have 

shown that acting pro-environmentally is intrinsically rewarding. And intrinsic rewards have 

been proven to elicit warm glow. We argue that if the intention to purchase plant-based meat 

is seen as a pro-environmental behavior, a warm glow feeling will be experienced when 

consumers have the intention to purchase plant-based meat. 

 

Hypothesis 4: the stronger the anticipated warm glow, the higher the purchase intention of 

plant-based meat.  
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Theoretical framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: theoretical framework. Temporal framing is the independent variable (short-term, 

long-term, no temporal message), one dependent variable is identified as purchase intention 

of plant-based meat, and one mediator called “anticipated warm glow”. Additionally, two 

moderators defined as personal values (social-altruistic and egoistic) have been considered 

to moderate the effect of message framing. Biospheric value are not included because we 

suppose that individuals holding this personal value will not perceived different level of 

anticipated warm glow whether the message they will face. 
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Methods  

The primary goal of this research is to identify the most effective messaging strategy for 

increasing consumers’ purchase intentions of plant-based meat. Specifically, this study aims to 

assess which temporal framing (short-term or long-term) is more influential in affecting 

purchase intentions, while keeping consumers’ personal values constant (egoistic, social-

altruistic, biospheric values). To achieve this goal, an experiment was conducted where each 

participant was randomly assigned to one of the messaging manipulations related to plant-

based meat products. Prior to the main experiment, a pre-test was carried out to confirm 

whether the various manipulations were perceived as temporal messages.  

Pre-test 

Participants and design  

A pre-test was carried out to assess participants’ understanding of various temporal messages, 

including short-term, long-term, and a control group with no temporal message. Two sets of 

messages were used to verify which temporal messages were the most effective. This pre-test 

aimed to ensure the reliability and validity of our message manipulations before the final 

distribution (Hu, 2014). A small sample of 12 participants was involved using a within-subject 

design. The sample size was chosen for the feasibility of the pre-test and to evaluate 

participants’ message perception. Each participant experienced all three manipulations for both 

sets of messages: short-term, long-term, and no temporal message (control group). Participants 

for the pre-test were recruited using a convenience sampling method. 

 

Procedure and variables 

Upon entering the pre-test, participants received a welcome message that introduced the 

researcher, the affiliated university, and the study’s goals. After the welcome message, 

participants received a brief introduction wherein the experiment’s anonymity was guaranteed. 

Within this introduction, participants were requested to consent to the privacy terms and 

confirm that they were at least 16 years old. To set the context for the experiment, participants 

were presented with a visual scenario: 

 

“In this short questionnaire, you will have to picture yourself in your favorite supermarket 

doing grocery for meat products.” 
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Participants viewed images of a meat display counter, featuring both conventional meat and 

plant-based meat products. The picture was separated into two parts – one side for 

“conventional meat” (named “Raw meat” in figure) and one for “plant-based meat”. Above the 

plant-based meat section, a temporal message was displayed. Each participant was exposed to 

all three temporal messages to evaluate their understanding and perception of these messages. 

They initially encountered the first set of temporal messages, presented in a random order, 

followed by the second set of temporal messages, which were also presented in a random order. 

In the Appendix 1, the entire pre-test can be found. 

 

To enhance participants’ immersion in the supermarket scenario, a descriptive message 

outlining the situation was presented:  

 

“Imagine you are in a supermarket, and you want to buy meat. As you arrive in front of the 

counter, this is what you observe:” 

 

The initial set of messages included the following messages. For the short-term manipulation, 

participants saw a sign saying:  

“Make an eco-friendly choice today: choose plant-based meat to reduce our carbon footprint.”  

 

 

 

For the long-term manipulation, participants saw a sign saying:  

“For a sustainable future: choose plant-based meat to reduce our carbon footprint.” 

Figure 2: Short-term message, first set of messages. 
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While the No temporal message (control) was:  

“Choose plant-based meat to reduce our carbon footprint.” 

 

 

 

While the second set of messages was the following. Short-term manipulation was: 

“Join the eco-movement now: choose plant-based meat to tackle climate change.” 

 

 

Figure 3: Long-term message, first set of messages. 

Figure 4: No temporal message, first set of messages. 

Figure 5: Short-term message, second set of messages. 
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The long-term manipulation was:  

“Build with us a greener tomorrow: choose plant-based meat to tackle climate change.” 

 

 

 

And the No temporal one was:  

“Choose plant-based meat to tackle climate change.” 

 

 

 

To test and verify the validity of each manipulation, each picture was combined with a question 

that asked: “In your view, what time did the message focus upon?” and the respondents had to 

answer on a 7-point Likert scale ranging from 1= “now” to 7= “in the far future”, plus 8= “there 

is no time indication”. 

 

Next, we assessed consumers’ perceptions regarding the image of the meat counter. The image 

was displayed without the temporal message, and participants were asked a series of questions. 

The questions explored aspects such as clarity, understandability, appeal, realism, description 

of a supermarket setting, and whether the image featured a different product. 

Figure 6: Long-term message, second set of messages. 

Figure 7: No temporal message, second set of messages. 



 17  

 

After completing the survey items, some demographic questions were asked regarding 

participants’ gender, age, and nationality. Finally, the opportunity to provide open comments 

and advice was provided. 

 

Results Pre-test 

As previously mentioned, two different sets of three messages (short-term, long-term, and no 

temporal) were tested to determine the most effective set. A repeated-measures ANOVA was 

conducted to assess whether there were significant differences in how the messages were 

perceived. The answers to the question “In your view, what time does the message focus on?” 

were used as the dependent variable, while short-term, long-term, and no temporal messages 

were used as independent variables. The analyses were initially conducted for the first set of 

messages and subsequently for the second set. Paired Sample T-tests were conducted to 

examine whether there were significant differences between the messages within the same set. 

Based on these analyses, the most effective set of messages was selected. Following this, One-

Sample T-test was employed to examine the respondents’ perceptions of the meat counter 

image. 

 

First set 

Regarding the first set of messages, the analyses were performed using the answers to the 

question “In your view, what time does the message focus on?” as the dependent variable, and 

the three different types of messages as independent variables (Short-term, Long-term, and no 

temporal). The results indicated that the temporal manipulations were effective. The analyses 

were conducted excluding the value 8 (indicating “no time indication”), as our focus was on 

the impact of temporal indications. This approach ensured the accuracy of the mean and 

standard deviation for the different messages. As a result, only 9 out of the 12 responses were 

used in the analysis, excluding three participants who responded with 8 (“no time indication”). 

A statistically significant difference was found in how participants perceived the three temporal 

messages (F (2) = 7.332, p =.005). 

 

The results of the Paired Sample T-tests comparing the three combinations of temporal 

messages (Short-term—Long-term, Short-term—Control, Long-term—Control) revealed 
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significant insights into how participants perceived these messages. Comparing Short-term and 

Long-term manipulation, a statistically significant difference was identified (p=.003). Short-

term messages (M=1.58, SD=1.1165) emphasized immediacy, while long-term messages 

(M=4.50, SD=2.276) projected a distant future perspective, showcasing a significant difference 

in individuals’ perception of time horizons. Although only 9 participants out of 12 were 

considered, the Paired Sample T-test among long-term and no temporal messages showed 

statistically significant differences. Long-term messages (M=4.33, SD=2) were aligned with a 

clear future-oriented temporal focus, while no temporal messages (M=2.33, SD=1.414, p = 

.040) exhibited a perceptual bias toward the present. No significant difference was observed 

between Short-term and no temporal message (p = .179). Both Short-term (M=1.78, SD= 1.302) 

and no temporal message (M=2.33, SD=1.414) were generally perceived as having a short-term 

temporal focus. However, a quarter of participants (3 out of 12) interpreted the no temporal 

message as “8 = no time indication”. This suggests that while some participants may have 

found the no temporal message ambiguous, a consistent segment interpreted the message as 

intended, validating its use.  

 

In conclusion, our comprehensive analysis of the first set of messages confirms the 

effectiveness of all three message manipulations (Short-term, Long-term, No temporal). The 

exclusion of responses indicating “no time indication” ensured the integrity of our analyses, 

allowing us to discern significant differences among how participants perceived these temporal 

messages.  

 

Second set 

The results of the second set of messages showed similar patterns to the first set. The 

independent variables included temporal manipulations (Short-term, Long-term, and No 

temporal), and the dependent variable was participants’ perception of the message’s temporal 

focus, excluding the value 8 (“no time indication”). This time, eight out of 12 responses were 

used, as four participants selected value 8 (“no time indication”). The repeated ANOVA 

analysis showed a marginally significant result (F (2) = 3.678, p =  .052, ƞ2 = .344) To explore 

these trends in the second set of messages, we performed Paired Sample T-tests.  

 

In the second set, the Paired Sample T-tests mirrored the significance levels observed in the 

first set of messages. Participants’ perceptions of short-term and long-term messages showed 
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a significant difference (p = .013), with short-term messages (M=1.67, SD=1.155) reflecting 

the present and long-term messages (M=4.08, SD=2.314) focusing on the future. In the next 

two analyses, only eight participants were considered due to four responses of 8 (“no time 

indication”) in the no temporal message. The comparison between Long-term and no temporal 

messages revealed a marginally significant difference (p  = .096), with Long-term messages 

(M=4.13, SD=1.808) leaning toward the future, and no temporal messages (M=2.50, 

SD=1.414) toward the present. The comparison between Short-term and no temporal messages 

did not yield a significant difference (p = .451). Both were generally perceived as having a 

short-term focus, with means of 2.00 (Short-term) and 2.50 (No temporal). Notably, 4 out of 

12 participants interpreted the No temporal message as 8 (“no time indication”), as expected. 

Consequently, we retained the no temporal message as a valid condition.  

 

Features analysis 

To assess participants’ perception of the meat counter image, a One-Sample T-test was 

conducted. The variables “Clear” (M=4.56, SD=1.74) and “Understandable” (M=5, SD=1.414) 

showed statistically significant difference from the test value 7 (t = - 4.584, p <.001; And t = -

4.690, p < .001, respectively), indicating that participants found the descriptions slightly less 

clear and less understandable on average. However, these differences are relatively small and 

do not significantly impact the overall effectiveness of the image. The One-Sample T-test for 

the variable “Appealing” did not show statistically significant difference (t = - .519, p =.616) 

between the mean rating (M=3.70, SD=1.83) and the test value of 4. Participants’ ratings for 

this variable are not significantly different from 4, suggesting that the pictures were perceived 

as neither unappealing nor appealing, aligning with our goal of avoiding bias. The variables 

“Realistic” (M=4.30, SD=2.00), “Supermarket setting” (M=3.70, SD=2.26), and “Different 

products” (M=4.92, SD=1.98), were rated slightly lower than the test value of 7 (t = - 4.263, p 

= .002; t = -4.611, p = .001; and t = -3.654, p = .001, respectively). While these differences 

were statistically significant, it is important to note that the ratings remained close to the 

intended value. Participants found these aspects to be only marginally less realistic or different 

from the expected value. In summary, the results affirm that the meat counter image was 

effective in conveying the desired message and scenario. The image was reasonably clear, 

understandable, and neutral in appeal, which indicates that it met our objectives. While there 

were slight statistical differences in ratings for realism and specific components of the image, 
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these differences can be considered minor and do not compromise the overall effectiveness of 

the visual representation. 

 

Discussion  

After conducting the necessary analyses, we concluded that both sets of messages were 

generally perceived as intended. Short-term and long-term messages consistently exhibited 

significant differences in participants’ perceptions, with short-term messages evoking 

associations with the present moment and long-term messages projecting a future perspective. 

No temporal messages in both sets were primarily seen as present-focused, although a segment 

of participants interpreted the no temporal message as intended: “no time indication”. The first 

set of messages showed more pronounced difference in message perceptions than the second 

set. Therefore, in the main experiment the first set of messages was used.  

 

Overall, the meat counter image was perceived as intended. Participants ratings for the key 

attributes of the image matched our design objectives. The image successfully communicated 

the desired scenario, with participants finding it reasonably clear and understandable, while 

maintaining a neutral level of appeal. Similar to the messages, the image provided a clear and 

understandable representation, and any variations in the perception of specific attributes did 

not hinder the overall effectiveness of the visual representation. Therefore, the image chosen 

for the main experiment remained consistent with the image used in the pre-test. 
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Main experiment  

Participants and design 

The main experiment aimed to examine the impact of short-term and long-term messages on 

the purchase intention of plant-based meat. After conducting the analyses of the pre-test, the 

first set of messages was selected for the main experiment. A between-subject design was 

adopted, where each participant was randomly assigned to one of three manipulations: (1) 

Short-term message, (2) Long-term message, or (3) No temporal message (Control group). The 

table (Table 1) below shows the distribution of the participants.  

 

Manipulations N % 

Short-term 86 33.6% 

Long-term 84 32.8% 

No temporal 77 30.1% 

Missing  9 3.5% 

Total 256 100% 

 

 

 

Participants were conveniently recruited distributing the survey through various online 

platforms, including Facebook groups (e.g., Wageningen student plaza, Survey exchange), 

LinkedIn, SurveySwap, SurveyCircle, and word-of-mouth. The survey was administered using 

the Qualtrics platform, accessible via a link or QR code. The sole eligibility criterion for 

participation was age, with participants required to be over 16 years old. To ensure data 

reliability, the survey was available in both English and Italian languages. 

 

Out of the initial pool of 256 recruited participants, 251 successfully completed the 

questionnaire. The participants’ ages had an average of 30.25 years (SD=12.98). The survey 

was filled out in two primary languages, with 144 participants responding in Italian (57.4%) 

and 107 in English (42.6%). The participants came from diverse national backgrounds, 

including 154 Italians, 30 Dutch, 11 Germans, 9 Greeks, 6 Americans, 27 individuals from 

other countries, and 14 cases where nationality was not specified. In terms of gender 

distribution, there were 109 males (44.1%), 135 females (54.7%), and three participants who 

chose not to specify their gender (1.2%).  

Table 1: number of respondents in each manipulation (Short-term, Long-term, No temporal) and the number 

of respondents missing. 
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Procedure and variables 

Participants were presented with the option to select their preferred language, either English or 

Italian. Subsequently, they were greeted with a welcome message that provided an overview 

of the study’s objectives, privacy terms, and an estimated duration (8 minutes) of the 

experiment in the preferred language. The primary focus of this study was to gain insights into 

consumer decision-making within a supermarket setting. Therefore, the goal was articulated as 

follows:  

 

“In the current study, our goal is to gain a deeper understanding of consumer decision-making 

within a supermarket setting.” 

 

Before proceeding with the survey, participants were asked to provide informed consent for 

the storage and utilization of their responses for scientific research purposes. The only 

eligibility requirement was being at least 16 years of age. On the next screen, participants were 

immersed in the scenario: 

 

“Imagine yourself doing your weekly groceries at the local supermarket. As part of your 

shopping list, you intend to purchase meat products. You walk through the shelves of the meat 

department to explore the supermarket’s offerings. At this point, you come across the meat 

counter.” 

 

Following the scenario presentation, participants were presented with the image of a meat 

counter divided into two sections: “Conventional meat” on the left and “Plant-based meat” on 

the right. Above the plant-based meat section, a temporal message was displayed, while the 

control group encountered a non-temporal message. To mitigate the influence of pricing, all 

participants were exposed to the same prices. Participants were randomly allocated to one of 

the three manipulations: short-term, long-term, or no temporal message (control group). For 

the short-term message manipulation, participants saw a sign saying: 

“Make an eco-friendly choice today: choose plant-based meat to reduce our carbon footprint.”  

 

The long-term manipulation featured the following sign: 

“For a sustainable future: choose plant-based meat to reduce our carbon footprint.” 
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While the No temporal message was:  

“Choose plant-based meat to reduce our carbon footprint.”  

The entire experiment with the different three images used can be found in the Appendix 2.  

Then the dependent variable, “Purchase intention of plant-based meat”, was assessed. 

Participants were presented with the question: “Which meat product would you be most likely 

to buy?”. They responded by selecting the counter representing their preferred choice. This 

preference was labeled as “General meat choice”, indicating their primary choice between the 

two meat options. Additionally, they were asked to indicate their level of purchase intentions 

for both “the meat on the left” (Conventional meat) and “the meat on the right” (Plant-based 

meat) using a scale ranging from 1 to (“I would definitely not buy this meat”) to 7 (“I would 

definitely buy this meat”).  These ratings were labeled as “Purchase intention of meat on the 

left (Conventional)” and “Purchase Intention of meat on the right (Plant)”.  

 

Following this, a series of questions was administered to collect data on “anticipated warm 

glow”, “meat counter image perceptions”, “personal values”, and demographic information. 

The mediator, “anticipated warm glow”, was measured first. It aimed to measure the emotional 

experience of pleasure and satisfaction derived from making a positive contribution to society, 

particularly in the context of sustainable food consumption and its environmental impact. It 

was measured by asking participants to estimate the degree of positive effect they would 

experience by acting sustainably (“How do you image you will feel after having chosen the 

meat of your liking? Please select the answer that best represents your opinion.”). Participants 

responded to ten items designed to measure their anticipated warm-glow using a seven-point 

Likert scale, with 1 = “strongly disagree” and 7 = “strongly agree”.  The items will include “I 

will feel good about myself” (Van der Linden, 2018), “I will feel personally satisfied”, “I will 

feel as if I have contributed my part to society”, “I will feel as if I have bought a healthy 

product”, “I will feel as if I have contributed my part to the well-being of others”, “I will feel 

as if I have contributed my part for the good of next generations”, “I will feel as if I have 

bought something tasty”, “I will feel as if  I have contributed my part to reduce carbon 

emission”, “I will feel as if I have contributed my part to preserve natural resources”, “I will 

feel as if I have made a good bargain”.  

 

A factor analysis was conducted to unveil underlying patterns within the dataset (KMO = 

0.847, Bartlett's Test p < 0.001). Two distinct components were identified, each encompassing 
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five items. The first component, labeled “Social and Environmental Contribution”, includes 

items related to concerns for societal well-being, the welfare of others, and environmental 

considerations. The second component, denoted “Personal Satisfaction”, is more centered 

around personal accomplishments and preferences. The first component exhibited an 

Eigenvalue of 4.795, explaining 47.95% of the variance, while the second had an Eigenvalue 

of 2.044, explaining 20.44% of the variance. Collectively, these two components accounted for 

68.39% of the total variance. Collectively the ten items were found to be reliable, with a 

Cronbach’s alpha coefficient 0.868. Furthermore, both the identified components exhibited 

high reliability, as indicated by Cronbach’s alpha coefficients of 0.941 and 0.774, respectively. 

 

Items 

Social and 

Environmental 

Contribution 

Personal 

Satisfaction 

1. I will feel good about myself .212 .653 

2. I will feel personally satisfied .116 .742 

3. I will feel as if I have contributed my part to 

society 
.836 0.91 

4. I will feel as if I have bought a healthy 

product 
.173 .651 

5. I will feel as if I have contributed my part to 

the well-being of others 
.848 .063 

6. I will feel as if I have contributed my part for 

the good of next generations 
.897 .057 

7. I will feel as if I have bought something tasty -.459 .803 

8. I will feel as if I have contributed my part to 

reduce carbon emission 
.931 -.093 

9. I will feel as if I have contributed my part to 

preserve natural resources 
.905 .021 

10. I will feel as if I have made a good bargain .067 .693 

 

 

 

Table 2: Pattern matrix of anticipated warm glow, with the two identified components (“Social and 

Environmental Contribution” on the left, “Personal Satisfaction” on the right) and their relative items. 
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Next, we evaluated how participants perceived the image of the meat counter. Participants 

viewed the same image with the same temporal message they had previously encountered. 

Subsequently, a series of questions were presented to them. Initially, a question regarding their 

message perception of the time frame was asked. Respondents were asked to rate it on a 7-

point Likert scale, ranging from 1= “now” to 7= “in the far future”, with an additional option 

of 8= “there is no time indication”. To simplify data handling, responses in Italian and English 

were combined into a single variable labeled “Time Frame”. Following this, a series of 

questions were used to analyze various aspects of the image, including clarity, 

understandability, appeal, realism, description of a supermarket setting, and whether the image 

featured different products. These variables were labeled as “Clear”, “Understandable”, 

“Appealing”, “Realistic”, “Describe market”, “Different products”.  

 

Participants were then asked to complete a questionnaire consisting of 12 items designed to 

assess their personal values, specifically their orientation towards egoistic, social-altruistic, or 

biospheric values. A 7-point Likert scale was used to measure personal values, ranging from 

1= “not at all” to 7= “very important”. They were asked “To what extent do you follow this 

value as a guiding principle in your life? Please select the answer that best represents 

yourself.” According to De Groot & Steg (2008), each value orientation was evaluated using 

four items. The egoistic value orientation was measured by assessing social power (control 

over others), material possession (wealth), leadership (the right to lead), and influence on 

people (and events). The social-altruistic orientation was measured through items related to 

equality (equal opportunity for all), global peace (absence of conflicts), social justice 

(addressing injustice), and help (helping other people in the community). Meanwhile, the 

biospheric value orientation was assessed based on pollution prevention, respect for the Earth, 

connection with nature, and environmental protection. 

 

A factor analysis was conducted separately for each personal values - egoistic, social-altruistic, 

and biospheric values - to explore whether distinct components could be identified.  The 

analysis for the egoistic value revealed the presence of two components: one encompassing 

item related to social power, possession, and leadership, and the other solely comprising the 

item “Influence on People”. To further refine the egoistic value construct, a subsequent factor 

analysis was performed, this time excluding the “Influence on People” item. The results 

demonstrated the expected presence of a single factor that defined the variable “Egoistic value” 

(Table 3), with an Eigenvalue of 1.639 explaining 54.637% of the variance. Reliability analysis 
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was conducted twice, once including the item “Influence on People” and once excluding it. 

The first analysis indicated an initial Cronbach’s alpha of 0.481, showing a moderate level of 

reliability. The second showed an increased Cronbach’s alpha of 0.581. This increase indicates 

that the scale’s overall reliability improved, suggesting that “Influence on People” might 

measure a distinct construct from the other egoistic items.  

 

Items Component 1 (Egoistic value) 

1. Control over others .719 

2. Material possession .784 

3. Leadership  .713 

 

 

 

In the case of social-altruistic value, the factor analysis revealed a clear one-factor solution, 

with an Eigenvalue of 2.029, explaining 50.732% of the variance. This component, named 

“Social-altruistic value” (Table 4), encompassed items related to concepts such as equality, 

global peace, conflict prevention, addressing societal injustices, and helping others. The 

Cronbach’s alpha value of 0.674 demonstrated a reasonable level of reliability. 

 

Items Component 1 (Social-altruistic value) 

5. Equal opportunities  .641 

6. Global peace .780 

7. Social justices .697 

8. Help other people .724 

 

 

 

For biospheric value, the factor analysis showed the presence of a single component with an 

Eigenvalue of 1.983, explaining 49.581% of the variance. However, upon examining the 

Component Matrix (Table 5), it was evident that the item “Protect environment and preserve 

for future generations” exhibited a negative relationship with the identified component, 

indicated by a negative value of -.154. This was in contrast to the positive relationships 

observed for the other items. Consequently, the so defined variable “Biospheric value” did not 

include the item “Protect environment and preserve for future generations”. To provide 

Table 3: Component matrix of Egoistic value. 

Table 4: Component matrix of Social-altruistic value 
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additional evidence, the reliability analysis was performed twice: once with the inclusion of 

the item “Protect the environment and preserve it for future generations” and once with this 

item excluded. Notably, when the item “Protect the environment and preserve it for future 

generations” was omitted, the reliability significantly improved, resulting in a Cronbach’s 

alpha value of 0.724, in contrast to the previous value of 0.473. This indicates a good level of 

reliability. 

 

Items Component 1 (Biospheric value) 

9. Pollution prevention  .825 

10. Respect for Earth  .819 

11. Connection with nature .781 

12. Environmental protection -.154 

 

 

 

Demographic information, including age, gender, and nationality, was collected from 

participants. Information concerning participants’ frequency of grocery shopping was also 

gathered. They were able to choose among the following options: 1-never, 2-one day a week, 

3-some days a week, 4-almost every day, or 5-every day of the week. In conclusion, 

participants had the opportunity to provide open remarks. 

  

Table 5: Component matrix Biospheric value 
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Results 

Manipulation checks 

A one-way analysis of variance (ANOVA) was carried out to determine whether a significant 

difference existed in the perceived temporal messages (short-term and long-term) between 

three groups: the control group, which did not receive a temporal message, and the groups 

exposed to short-term and long-term messages. The variable “Time Frame” was used as 

dependent variable, while the variable “Manipulation”, indicating if the message was short-

term, long-term, or no temporal message (“Control”), was used as independent variable. The 

results of the manipulation check closely aligned with those observed during the pre-test, 

indicating that participants could effectively distinguish among the three distinct messages.  

 

The analyses were carried out while excluding the value 8 (“no time indication”). The one-way 

ANOVA unveiled a significant difference among the manipulations regarding participants’ 

perceptions of the time frame, F(2, 213) = 9.988, p < .001. Subsequent post-hoc tests (Tukey’s 

HSD) were employed to pinpoint specific differences between these manipulations. The 

comparison between short-term (M= 2.63, SD= 1.851) and long-term (M= 3.84, SD= 1.550) 

revealed that participants perceived a substantial difference in the time frame between these 

two manipulations (p < .001). Short-term differed marginally from the no temporal 

manipulation (M= 3.25, SD= 1.674, p = .082), suggesting that short-term messages were 

perceived as marginally more short-term than the no temporal message. The comparison 

between the no temporal and long-term manipulations did not reach statistical significance (p 

= .111). However, it is noteworthy that 12 out of 72 respondents (17%) in the no temporal 

manipulation selected the value 8 (“no time indication”). This suggested that a significant 

portion of individuals interpreted the message as lacking a specific time indication. This 

supported our conclusion that the three messages were generally interpreted as intended.  

 

Features checks 

A one-way ANOVA and One-Sample T-test were carried out to determine the validity and how 

the meat counter image was perceived. Specifically, both the analyses were performed for each 

feature: “Clear”, “Understandable”, “Appealing”, “Realistic”, “Describe market”, “Different 

products”. These variables were used as independent variable, while the variable 

“Manipulation” was used as dependent variable.  
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Participants consistently found the meat counter image to be both “Clear” and 

“Understandable”. This perception was confirmed by the One-Sample T-test (t= 10.962, 

p<.001; t= 17.015, p< .001), which indicated that participants’ ratings significantly exceeded 

the neutral level of clarity and understandability (Test value= 4). Furthermore, the one-way 

ANOVA provided evidence that participants’ perceptions were consistent across three 

manipulations, with no significant differences observed (F= 0.181, p= .835; F= 0.716, p= .490). 

The one-way ANOVA showed no significant difference in participants’ ratings for the 

“Appealing” feature across the three manipulations (F= 1.229, p= .294). However, the One-

Sample T-test revealed that the image’s average “Appealing” rating was significantly below 

the neutral value of 4 (t= -2.174, p= .031). This confirmed that the image was perceived as 

neither unappealing nor appealing, aligning with our goal of avoiding bias. The results of the 

one-way ANOVA tests showed that participants’ ratings for the “Realistic”, “Describe 

Supermarket”, and “Different Products” features did not significantly differ among the three 

manipulations (all Fs < 1.50, all ps > .05). However, the One Sample T-Tests showed that 

participants average rating for “Realistic” and “Different Products” were significantly above 

the neutral value 4 (t= 3.829, p< .001; t= 3.086, p= .001, respectively). While the feature named 

“Describe Supermarket” was significantly below the Test value 4 (t= -2.573, p= .005). This 

suggested that participants found the image realistic and showing different products, while it 

did not effectively describe a supermarket setting.   

 

Manipulation effect on Purchase intention of plant-based meat 

Once we established the effectiveness of the temporal manipulations, our analysis delved into 

the influence of these messages on the dependent variable, “Purchase intention of plant-based 

meat”. This investigation was primarily designed to examine the hypothesis that short-term 

messages will lead to higher purchase intention of plant-based meat compared to long-term 

messages (H1a). Additionally, we hypothesized that both short-term and long-term messages 

will have a higher purchase intention of plant-based meat than no temporal message (control) 

(H1b, H1c).  

 

The measurement of “Purchase intention of plant-based meat” involved a combination of 

nominal and ordinal data. Respondents were presented with two questions: the first question 

pertained to their preferred purchase choice, offering the options of “meat on the left” 

(conventional) and “meat on the right” (plant-based), which provided nominal data. The second 
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question provided ordinal data since it required participants to rate their purchase intention for 

both options on a scale ranging from 1 (“I would definitely not buy this meat”) to 7 (“I would 

definitely buy this meat”). To analyze this data, we employed two statistical tests: a Chi-square 

test and a one-way ANOVA. These tests were employed with the aim of revealing the influence 

of different temporal manipulations on participants’ purchase intention for plant-based meat. 

 

A Chi-square analysis was executed to explore the relationship between the independent 

variable “Temporal framing” (comprising short-term, long-term, and no temporal message) 

and the dependent variable “Purchase intention of plant-based meat”, which were categorized 

into two nominal variables: “Manipulation” (Short-term, Long-term, and No temporal) and 

“General meat choice” (Conventional or Plant-based meat).  The outcomes revealed no 

significant difference in the frequency of “Purchase intention” (“General meat choice”) across 

various message manipulations (χ²(2, 247) = 0.597, p= .742). In essence, the majority of 

participants favored the conventional meat (“Meat on the Left”):  with 61.5% choosing it 

compared to 38.5% opting for plant-based meat. Specifically, 64% in short-term, 58.3% in 

long-term, and 62.3% in the No temporal manipulation selected conventional meat.  

 

To evaluate how different manipulations affect consumers’ purchase intentions regarding 

conventional and plant-based meat, two separate one-way ANOVA tests were conducted. The 

independent variable in these analyses was labeled “Manipulation”, while the two dependent 

variables were the responses to distinct questions: “To what extent would you purchase the 

meat on the left?” (conventional meat) and “To what extent would you purchase the meat on 

the right?” (plant-based meat). The results indicated no significant difference in purchase 

intentions for conventional meat across the various manipulations (Short-term, Long-term, No 

temporal message), with F(2, 243) = 1.329 and p = .267. Participants’ responses displayed no 

significant variation between manipulations: Short-term (M= 5.02, SD= 1.872), Long-term 

(M= 4.60, SD= 1.857), and No temporal (M= 4.99, SD= 1.915).  

 

The results for purchase intention regarding plant-based meat (“Meat on the right”) revealed a 

statistically significant difference in purchase intention among the various manipulations  (F(2, 

244)= 8.744, p < .001). Subsequently, a Tukey Honestly Significant Difference (HSD) post-

hoc test was conducted to identify the specific manipulations that differed significantly from 

each other. The analysis showed statistically significant differences between Short-term and 

No temporal (p= .012) and between Long-term and No temporal message (p < .001). 
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Specifically, the degree of purchase intention for plant-based meat in Short-term (M= 4.01, 

SD= 1.712) and in Long-term (M= 4.32, SD= 1.577) was significantly higher than the scores 

in the No temporal manipulation (M= 3.30, SD= 1.433). No significant difference was observed 

between Short-term and No temporal manipulation (p = .410).  

 

In summary, the study provided support for H1b and H1c, as participants displayed increased 

purchase intention when exposed to short-term and long-term messages compared to messages 

without temporal framing. However, H1a was not supported, as the short-term message did not 

result in higher purchase intention for plant-based meat compared to the long-term message. 

Despite this, the analyses indicated a general preference for conventional meat, although there 

was an overall rise in purchase intention for plant-based meat. 

 

Manipulation effect on anticipated warm glow 

The manipulation was investigated to determine whether it influenced the mediator 

“anticipated warm glow”. In this study, we hypothesized that temporal messages will affect 

“anticipated warm glow” (H2), such that: short-term and long-term messages will lead to 

higher feeling of anticipated warm glow compared to no temporal messages (H2a, H2b). And 

short-term messages will lead to a higher feeling of anticipated warm glow compared to long-

term messages (H2c).  

 

As a result of the factor analysis, “anticipated warm glow” was divided into two distinct 

components: “Social and Environmental contribution” and “Personal Satisfaction”. These two 

components were tested individually by executing separate one-way ANOVAs. In both tests, 

the independent variable was “Manipulation,” while “Social and Environmental Contribution” 

was the dependent variable for the first test, and “Personal Satisfaction” served as the 

dependent variable for the second test.  

 

Considering “Social and Environmental contribution”, the one-way ANOVA did not yield 

statistically significant evidence to conclude that the three different manipulations (short-term, 

long-term, no temporal) had a significant impact on the “anticipated warm glow” related to 

social and environmental contribution (F (2, 239) = 0.595, p= .552). In detail, the short-term 

manipulation (M= 3.38, SD= 1.69), long-term manipulation (M= 3.58, SD= 1.71), and no 

temporal manipulation (M = 3.65, SD = 1.62) did not exhibit significant differences. Similarly, 
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in the context of “Personal Satisfaction,” the one-way ANOVA also revealed no statistically 

significant difference among the three different manipulations (short-term, long-term, no 

temporal) (F(2, 243) = 0.652, p= .522). Specifically, the short-term manipulation (M= 4.88, 

SD= 1.21), long-term manipulation (M= 4.67, SD= 1.07), and no temporal manipulation (M= 

4.77, SD= 1.28) did not display significant variations. In conclusion, our analysis did not 

identify substantial differences in the level of “anticipated warm glow” experienced by 

participants after exposure to one of the manipulations. As a result, hypotheses H2, H2a, H2b, 

and H2c were rejected. 

 

A Paired-Sample T-test was conducted to explore the differences between the two components 

of “anticipated warm glow”, namely “Social and Environmental contribution” and “Personal 

Satisfaction”. This analysis was carried out for each manipulation: short-term, long-term, and 

no temporal. It revealed significant differences between the two components (“Social and 

Environmental Contribution” and “Personal Satisfaction”) in each manipulation (all ps <.001). 

In each manipulation, “Personal Satisfaction” was rated significantly higher than “Social and 

Environmental contribution”. These findings suggested that participants consistently report 

higher levels of “Personal Satisfaction” compared to their perception of “Social and 

Environmental Contribution”, regardless of the manipulation they were exposed to.  

 

Anticipated warm glow effect on purchase intention of plant-based meat. 

The current study is interested in the effect of the mediator “anticipated warm glow” on the 

dependent variable “purchase intention of plant-based meat”. In particular, the current research 

has hypothesized that the stronger the anticipated warm glow, the higher the purchase intention 

of plant-based meat (H4).  

 

A binary logistic regression was performed to examine the relationship between the dependent 

variable “General meat choice” and the two independent variables, “Social and Environmental 

contribution” and “Personal satisfaction”. The complete model was statistically significant (χ2 

(2, 241) = 93.919, p< .001, Nagelkerke R2 = 43.9%). In specific, the results showed that “Social 

and environmental contribution” had a significant positive effect on plant-based meat (B = 

1.075, Wald= 58.517, p< .001). This suggested that an increase in “Social and Environmental 

contribution” was linked with higher odds of choosing plant-based meat. While “Personal 

satisfaction” had a significant negative effect on choosing “Plant-based meat”, with a 

coefficient B = -0.58 (Wald = 10.91, p< .001) and with an odds ratio of 0.560. This suggested 
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that an increase in “Personal Satisfaction” was associated with lower odds of choosing “Plant-

based meat”. 

 

A multiple linear regression was performed to assess the relationship between the independent 

variables “Social and Environmental contribution” and “Personal satisfaction” and the level of 

purchase intention for conventional meat (“Meat on the left”). The results demonstrated the 

overall statistical significance of the regression model (R = 0.209, F(2, 240) = 31.384, p< .001). 

In general, both “Social and Environmental contribution” and “Personal satisfaction” 

collectively influenced the level of purchase intention for conventional meat. More specifically, 

“Social and Environmental contribution” had a negative effect on the purchase intention of 

conventional meat (β = -.462, p < .001), while “Personal satisfaction” had a positive impact on 

“Purchase intention of conventional meat” (β = .373, p < .001).  

 

Another multiple linear regression was conducted with “Social and Environmental 

contribution” and “Personal satisfaction” as independent variables and the level of purchase 

intention for plant-based meat (“Meat on the right”) as dependent variable. The overall 

regression was statistically significant (R = 0.291, F (2, 241) = 11.021, p < .001). However, 

“Social and Environmental contribution” showed significance in predicting the choice of plant-

based meat (β = .315, p< .001), while “Personal satisfaction” did not have a significant effect 

(β = -.078, p = .252).  

 

Based on the findings, the hypothesis that “the stronger the anticipated warm glow, the higher 

the purchase intention of plant-based meat” (H4) can be partially accepted, as “Social and 

Environmental contribution” was found to be significant predictor of plant-based meat choice. 

In conclusion, the multiple linear regression suggested that both “Social and Environmental 

contribution” and “Personal satisfaction” had different impacts on the purchase intention of 

conventional and plant-based meat. Specifically, both the independent variables were found to 

be significant predictors of conventional meat choice, with “Social and Environmental 

contribution” found to have negative influence and “Personal satisfaction” positive. Whereas 

“Social and Environmental contribution” was found to be the only predictor of plant-based 

meat, showing a positive influence on it. 
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Mediation analysis  

In the current research, we assessed the extent to which mediators clarify the influence of 

manipulated “temporal framing” on the dependent variable “Purchase intention of plant-based 

meat”. We conducted a mediation analysis using the PROCESS by Hayes to understand the 

role of these mediators in linking the manipulated independent variable, “Temporal framing”, 

with the dependent variable. The analyses focused on participants’ purchase intentions for two 

types of meat: “Conventional meat” (meat on the left) and “Plant-based meat” (meat on the 

right). To facilitate this analysis, we transformed the different manipulations into a 

dichotomous variable using dummy coding. The variable “Long-term” took the value of one 

for observations associated with long-term messages and zero for all other observations. The 

second new variable, “Short-term”, took the value of one for observations linked to short-term 

messages and zero for all other observations. 

 

Conventional meat 

The first mediation analysis was performed for the “Conventional meat” (“meat on the left”). 

The direct effect of the manipulations on “Social and Environmental contribution” was not 

significant. In particular, the results revealed no significance for “Long-term” (b= -.0047, p= 

.9859), and for “Short-term” (b= -.2508, p= .3457) on the mediator “Social and Environmental 

contribution”. The direct effect of the manipulation on “Personal satisfaction” was also not 

significant, as shown by “Long-term” (b= -.1136, p= .5350), and “Short-term” (b= .1454, p= 

.4257). Overall, these findings suggested that the different temporal messages had no effect on 

“Social and Environmental contribution” and “Personal satisfaction”.  

 

Next, the mediation process showed that the direct effect of “Social and Environmental 

contribution”, on the “Conventional meat” was significant with b= -.5243, p< .001. 

Significance was also found in the direct effect of “Personal satisfaction” on the “Conventional 

meat”, with b= .6137, p< .001. The direct effect of the manipulations on conventional meat 

showed no significance: “Long-term” (b= -.3659, p= .2265), and “Short-term” (b= .0241, p= 

.9362).  

 

The indirect effect of the manipulations via “Social and Environmental contribution” on 

“Conventional meat” was not significant: “Long-term” (b= .0025, 95% CI = -.27, .27), “Short-

term” (b= .1315, 95% CI = -.14, .40). Similar results were found in the indirect effect of 
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manipulations via “Personal Satisfaction” on “Conventional meat”, showing no significant 

effect: “Long-term” (b= -.0697, 95% CI = -.29, .16), “Short-term” (b= .0893, 95% CI = -.14, 

.33).  

 

In conclusion, both the mediators “Social and Environmental contribution” and “Personal 

Satisfaction” did not mediate the relationship between the manipulation of “Temporal framing” 

and the choice of “Conventional meat” because the manipulations effect on the dependent 

variable “Conventional meat” was not significant. 

 

Plant-based meat 

The second mediation analysis focused on “Plant-based meat”. Specifically, it was found that 

the direct impact of the message manipulations on “Social and Environmental contribution” 

was not statistically significant. This was evident in the results, where neither “Long-term” (b= 

-.0307, p= .9081) nor “Short-term” (b= -.2767, p= .2969) had a significant effect on the 

mediator “Social and Environmental contribution”. Similarly, the direct effect of the 

manipulations on the mediator “Personal satisfaction” was also not significant, as indicated by 

“Long-term” (b= -.1107, p= .5431) and “Short-term” (b= .1483, p= .4141). In summary, these 

findings suggested that the different temporal messages had no direct effect on “Social and 

Environmental contribution” and “Personal satisfaction”.  

 

Next, the mediation process showed that the direct effect of “Social and Environmental 

contribution”, on the “Plant-based meat” was significant with b= .3181, p<.001. However, the 

direct effect of “Personal satisfaction” on the “Plant-based meat” was found to be no 

significant, with b= -.1142, p= .2299. The direct effect of the manipulation on “Plant-based 

meat” showed significance for both “Long-term” (b= 1.0228, p< .001), and “Short-term” (b= 

.8374, p= .001). 

 

The indirect effect of the manipulations via “Social and Environmental contribution” on “Plant-

based meat” was not significant: “Long-term” (b= -.0098, 95% CI = -.18, .16), “Short-term” 

(b= .0880, 95% CI = -.26, .08). Likewise, the indirect effect of manipulations via “Personal 

Satisfaction” did not show statistical significance: “Long-term” (b= .0126, 95% CI = -.04, .08), 

“Short-term” (b= -.0169, 95% CI = -.10, .04).  
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In conclusion, both the mediators “Social and Environmental contribution” and “Personal 

Satisfaction” did not serve as mediators in the relationship between the manipulation of 

“Temporal framing” and the choice of the “Plant-based meat”. 

 

Personal values – Egoistic, Social-altruistic, and Biospheric value – moderating effect 

in eliciting anticipated warm-glow. 

The current research expected that the impact of “temporal framing” on the “anticipated warm-

glow” effect depends on the personal values (egoistic, social-altruistic, biospheric value) of 

each individual. It was expected that a short-term message would elicit higher level of 

anticipated warm glow in egoistic individuals (H3a), while long-term messages would evoke 

higher anticipated warm-glow in social-altruistic individuals (H3b). Furthermore, we 

anticipated that individuals holding strong biospheric values would be influenced by both 

short-term and long-term messages, since the temporal messages emphasize environmental 

benefits.  

 

Multiple linear regressions were conducted to analyze the interaction between the three 

moderators named as “Personal values” (egoistic, social-altruistic, and biospheric value) on the 

mediator “anticipated warm glow” and on dependent variable “Purchase intention”. Regression 

analyses were conducted without employing the PROCESS tool by Hayes. This was due to the 

limitation of allowing a maximum of two moderators in PROCESS. Instead, a multiple linear 

regression was executed, incorporating three moderators. Firstly, two multiple linear 

regressions were performed to test the effect of the moderators on the “Purchase intention”, 

one for the meat on the left (“Conventional meat”) and one for the meat on the right (“Plant-

based meat”). Then others two multiple linear regression analyses were conducted to test the 

effect of moderators on the mediator “Anticipated warm-glow”, one for the variable “Social 

and Environmental contribution” and one for “Personal satisfaction”. To facilitate the analyses, 

we standardized the value of each moderator calculating the Z-scores. Then we used the same 

dummies variables used for the mediation analysis: the first dummy, called “Short-term”, took 

the value one for observations linked to short-term messages and zero for all other observations. 

The second dummy variable, “Long-term”, took the value of one for observations associated 

with long-term messages and zero for all other observations. In addition, six other variables, 

representing the interaction of the two dummies with the three moderators, were created 
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(“Short-term x Egoistic”, “Short-term x Social-altruistic”, “Short-term x Biospheric”, “Long-

term x Egoistic”, “Long-term x Social-altruistic”, “Long-term x Biospheric”).  

 

The first multiple linear regression considered the two dummies (“Short-term”, “Long-term”), 

the standardized values of each moderator (ZEgoistic, ZSocial, ZBiospheric), and the six 

interactions (“Short-term x Egoistic”, “Short-term x Social-altruistic”, “Short-term x 

Biospheric”, “Long-term x Egoistic”, “Long-term x Social-altruistic”, “Long-term x 

Biospheric”) as independent variables. While the variable named “Purchase Intention of 

Conventional meat” (“meat on the left”) was used as dependent variable. The results showed 

that the model was not statistically significant in predicting the dependent variable (R = 0.209, 

F (11, 231) = 0.96, p= .484).  

 

A multiple linear regression was performed to examine the relationship between the dependent 

variable “Purchase Intention of Plant-based meat” (“meat on the right”), and the independent 

variables, indicating the two dummies, the standardized values of each moderator, and the six 

interactions. The complete model was shown to be statistically significant (R= .386, F (11, 232) 

= 3.698, p < .001). However, only three independent variables were found to be statistically 

significance in predicting the choice of plant-based meat: “Short-term” (β = .260, p < .001), 

“Long-term” (β = .298, p < .001), and “Short-term x Biospheric” (β = .272, p = .017). This 

suggested that the variables “Short-term”, “Long-term”, and “Short-term x Biospheric” had a 

positive correlation in predicting the “Purchase Intention of Plant-based meat”. However, the 

three moderators (Egoistic, Social-altruistic, Biospheric), taken individually, were found to be 

not statistically significance (β = .078, p < .500; β = -.029, p < .816; β = -.001, p < .996, 

respectively).  

 

Two other multiple regression analysis were conducted to explore the effect of moderators 

(egoistic, social-altruistic and biospheric values) on the mediator “Anticipated warm-glow”, 

one for the variable “Social and Environmental contribution” and one for “Personal 

satisfaction”. The first analysis considered the “Social and Environmental contribution” as 

dependent variable, while the independent variables were the two dummies, the standardized 

values of each moderator, and the six interactions between the dummies and the moderators. 

The overall regression was found to be statistically significance ((R= .333, F (11, 227) = 2.57, 

p = .004). However, none of the independent variables were found to be statistically 

significance. The second multiple linear regression considered the “Personal satisfaction” as 
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dependent variable, while the independent variables were the two dummies, the standardized 

values of each moderator, and the six interactions between the dummies and the moderators. It 

showed statistical significance as well (R= .288, F (11, 231) = 1.893, p = .041). Nonetheless, 

only the moderator “ZSocial” was found to be significant with a β of -.319, and p-value of .015.  

 

 Purchase 

Intention of 

conventional 

meat  

Purchase 

Intention of plant-

based meat 

Social and 

Environmental 

contribution 

Personal 

satisfaction 

β p β p β p β p 

Short-term .003 .971 .260 <.001 -.016 .829 .098 .197 

Long-term -.078 .314 .298 <.001 -.018 .809 -.009 .902 

ZEgoistic .105 .391 .078 .500 .128 .267 .190 .114 

ZSocial .054 .683 -.029 .816 -.157 .206 -.319 .015 

ZBiospheric -.108 .416 -.001 .996 .200 .116 .012 .925 

Short-term x 

Egoistic 
-.020 .844 .023 .815 .049 .608 -.108 .289 

Short-term x 

Social-

altruistic 

.072 .542 -.084 .445 -.005 .959 .144 .211 

Short-term x 

Biospheric 
-.129 .282 .272 .017 .110 .334 .175 .137 

Long-term x 

Egoistic 
-.022 .808 .025 .770 .070 .436 .008 .930 

Long-term x 

Social-

altruistic 

-.120 .253 .076 .443 .070 .493 .104 .307 

Long-term x 

Biospheric 
.082 .422 .056 .557 -.020 .840 -.012 .905 

 

 

 

Table 6: results of the four multiple linear regression analysis. The rows indicate the different independent 

variables, while the columns the four different dependent variables. The highlighted boxes indicate when it 

was found significance. 
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In summary, results revealed that the effects of temporal messages on purchase intentions and 

anticipated warm-glow vary based on individuals’ personal values. Our hypotheses, H3a and 

H3b, were not supported. H3a was rejected as the interaction between Short-term messages 

and Egoistic value did not significantly impact anticipated warm glow. Likewise, H3b was 

dismissed due to the absence of a significant interaction between Long-term messages and 

Social-Altruistic value. This suggested that no interactions played a role in predicting the level 

of anticipated warm glow. Nevertheless, our moderation analyses uncovered some significant 

patterns: individuals with Social-Altruistic values demonstrated significantly lower levels of 

“Personal satisfaction”. Furthermore, those with Biospheric values and exposed to Short-term 

messages were more inclined to purchase “Plant-based meat”. 

 

Results summary  

Presented below is a summary of the hypotheses and whether they were supported by the 

obtained data (Table 7). As observed, H1b and H1c were accepted as participants displayed 

higher purchase intention when exposed to short-term and long-term messages compared to 

messages without temporal framing. H1a was not supported, as the short-term message did not 

lead to higher purchase intention for plant-based meat compared to the long-term message. H2 

was rejected since both the components of “anticipated warm glow” (“Social and 

Environmental contribution”, “Personal Satisfaction”) were not influenced by temporal 

messages. H2a, H2b, H2c were also rejected since no statistically significant difference was 

found between the three manipulations. H3a and H3b were also rejected as the “anticipated 

warm glow” was not affected by the pairing of short-term messages with egoistic values, 

neither by long-term messages with social-altruistic values. H4 could be partially accepted, as 

only one component of “anticipated warm glow” (“Social and Environmental contribution”) 

was found to be significant predictor of plant-based meat choice. 

 

Hypothesis  Supported? 

H1a: Short-term messages will generate a greater purchase intention 

of plant-based meat compared to long-term messages. 

Rejected 

H1b: Short-term messages will generate a greater purchase intention 

of plant-based meat compared to no temporal messages. 

Accepted 

H1c: Long-term messages will generate a greater purchase intention 

of plant-based meat compared to no temporal messages. 

Accepted 
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H2: temporal framing will influence the feeling of anticipated warm 

glow in consumers’ mind. 

Rejected 

H2a: short-term messages will lead to a higher feeling of anticipated 

warm glow compared to no temporal messages. 

Rejected 

H2b: long-term messages will lead to a higher feeling of anticipated 

warm glow compared to no temporal messages. 

Rejected 

H2c: short-term messages will lead to a higher feeling of anticipated 

warm glow compared to long-term messages 

Rejected 

H3a: short-term messages evoke a higher level of anticipated warm 

glow in egoistic individuals compared to social-altruistic ones. 

Rejected 

H3b: long-term messages evoke a higher level of anticipated warm 

glow in social-altruistic individuals compared to egoistic ones. 

Rejected 

H4: the stronger the anticipated warm glow, the higher the purchase 

intention of plant-based meat.  

Partially accepted 

 

  

Table 7: the table shows when the different hypotheses were accepted, rejected, or partially accepted. 



 41  

General discussion 

According to the Food and Agricultural Organization (FAO, 2010), the agri-food sector is 

responsible for approximately one-third of global greenhouse emissions. With the world 

grappling with a severe climate crisis in recent decades, there is an urgent necessity to reduce 

these emissions (Aleksandrowicz et al., 2016; Poore, 2018). Concerning the agri-food sector, 

the responsibility extends to both food companies and consumers. While companies strive to 

find more sustainable production methods, consumers also play a key role by making informed 

choices that contribute in the reduction of emissions (Chander & Muthukrishnan, 2015). This 

study centered on consumers’ intention to purchase plant-based meat, recognizing its potential 

as a sustainable dietary choice that minimizes environmental impact by offering an alternative 

to conventional meat. It assessed how temporal framing (short-term, long-term, and no 

temporal messages) influence consumers’ purchase intentions for plant-based meat and their 

anticipated warm glow feeling. Moreover, it also considered the role of personal value - 

egoistic, social-altruistic, and biospheric values – in moderating the effect of temporal 

messages on the sense of anticipated warm glow.  

 

The results showed that both short-term and long-term messages were more effective in driving 

plant-based meat purchase intentions than no temporal messages (control). However, the study 

did not determine which of these two was more effective. Anticipated warm glow manifested 

in two components, with “Personal satisfaction” yielding higher than “Social and 

environmental contribution”. Individuals with social-altruistic values exhibited lower levels of 

“Personal satisfaction” (anticipated warm glow). While individuals with strong biospheric 

values tend to exhibit greater purchase intention for plant-based meat when exposed to short-

term messages as opposed to long-term messages. Additionally, some relevant differences were 

found between the intention to purchase conventional and plant-based meat. Importantly, for 

conventional meat, feeling personally satisfied increased the intention to buy it, but caring 

about social and environmental aspects reduced it. In contrast, for plant-based meat, valuing 

social and environmental factors increased purchase intention.  

 

Theoretical implications  

The findings of this study have several theoretical implications within the context of sustainable 

food consumption. With an increasing interest in food sustainable practices, this study 

contributes to filling a critical gap. Specifically, it delves into interventions aimed at enhancing 
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the acceptance of plant-based meat, recognized as a key component of sustainable dietary 

choices. The intricate relationship between temporal framing, personal values, and purchase 

intentions for plant-based meat represents a novel exploration within the existing literature. 

Especially, it brings novelty exploring the relationship among temporal messages and the 

feeling of anticipated warm glow in a context of food sustainable choices.  

 

The study’s results underscored that both short-term and long-term messages significantly 

increased the purchase intention for plant-based meat compared to scenarios with no temporal 

messages (control). This supports the hypothesis that consumers’ behavior is influenced by 

temporal framing. This finding enriches the literature exploring the role of time in message 

framing, indicating that individuals exposed to messages with a temporal indication exhibit a 

higher intention to act pro-environmentally and socially. Despite the observed influence, the 

study did not reveal distinctions between the short-term and long-term effects. This finding 

contrasts with some previous research that indicates a more positive attitude towards pro-

environmental behavior when the impact of actions is perceived as more temporally proximal 

(Kim and Ahn, 2019; Pavey & Churchill, 2017).  

 

In the context of “anticipated warm glow”, the research successfully identified and 

distinguished two key elements: “Social and Environmental Contribution” and “Personal 

Satisfaction”. The exploration of these elements not only unveils the emotional complexities 

linked to pro-environmental actions but also enriches existing literature by presenting a 

comprehensive view of the factors underlying the warm glow phenomenon. The research 

demonstrates that warm glow encompasses both a social and environmental element, 

elucidating motivations behind actions benefiting society and nature, as well as a component 

tied to personal satisfaction and fulfillment derived from contributing positively to the well-

being of others and the environment. This acknowledgment of personal satisfaction adds an 

impure dimension to pro-social behaviors, recognizing that individuals may experience 

intrinsic benefits from their actions. This finding aligns with the broader literature on the 

concept of impure altruism, where warm glow or personal satisfaction is considered alongside 

the altruistic intent of acting in favor of society (Andreoni, 1990). It acknowledges that, while 

the primary goal may be social contribution and well-being of others, there is also a personal 

dimension involved.  
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Moreover, the current research has revealed that the “Social and Environmental Contribution” 

component significantly predicts individuals’ intention to purchase plant-based meat. This 

finding underscores the importance of motives related to “social and environmental 

contribution” in driving sustainable consumption. This is aligned with previous research that 

recognized social and environmental motives as significant drivers of sustainable behavior 

(Peloza & Shang, 2010). Individuals are more likely to choose plant-based meat when they 

perceive their choice as contributing to positive social and environmental impacts. 

Interestingly, this emphasis on “Social and Environmental Contribution” also had a notable 

negative influence on the choice of conventional meat, consistent with the literature on 

sustainable consumption. Individuals who prioritize social and environmental welfare are less 

inclined to choose conventional meat, given its higher environmental costs (Saget et al., 2021). 

Conversely, “Personal Satisfaction” was positively associated with purchase intention of 

conventional meat. This result suggests that personal motives, which tend to be more centered 

on self-enhancement rather than contributing to the broader community (Hansla et al., 2008), 

may be less effective in promoting sustainable behavior. These findings underscore the pivotal 

role of social and environmental motives in driving sustainable consumption, contrasting with 

the impact of personal motives. 

 

The finding indicating a lower level of “Personal Satisfaction” among individuals with higher 

social-altruistic values, within the context of anticipated warm glow, aligns with established 

theories in sustainable behavior. This suggests that individuals with robust social-altruistic 

values tend to prioritize societal and environmental contributions over personal satisfaction. 

This pattern is consistent with existing research (De Groot & Steg, 2008), highlighting a 

tendency for individuals with strong social-altruistic values to engage in pro-social and 

environmentally friendly behaviors. This theoretical insight enhances our understanding of the 

dynamics between personal values and choices in sustainable consumption, elucidating why 

individuals with strong social-altruistic values may prioritize societal and environmental 

contributions.  

 

The influence of personal values on purchase intention indicated that the combination of short-

term framing and biospheric values increased the intention to purchase plant-based meat. This 

finding enhances our comprehension of how personal values interact with temporal messaging 

to shape sustainable consumption behaviors. From a theoretical perspective, this result suggests 

that individuals who have a strong concern for environmental issues (biospheric values) may 
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be particularly responsive to short-term messages. We suspect this because individuals with a 

pronounced environmental consciousness might feel a greater sense of urgency and immediate 

responsibility when presented with short-term messages. Previous research explained the 

efficacy of short-term messages on biospheric individuals due to their low-to-moderate level 

of considerations of future consequences (Xu et al., 2015). This is consistent with our results 

indicating the effectiveness of short-term messages on individuals holding biospheric value, 

shedding new light on the relationship between short-term framing, biospheric value and 

sustainable consumption. It also encourages scholars to explore the broader implications of 

these findings on the messages aimed at promoting sustainable choices.  

 

Practical implications 

The present findings have multiple managerial implications. Particularly, it provides valuable 

insights for food marketers and policymakers seeking to promote sustainable choices and 

reduce environmental impact in the food industry (Chander & Muthukrishnan, 2015). By 

understanding the role of temporal messages, strategies to encourage consumers to make eco-

friendly choices can be developed. Marketers can use temporal messages in establishing 

urgency in consumers mind to positively influence their behavior. This study highlights the 

importance of temporal messages in shaping consumers’ purchase intentions. The research 

indicates that consumers are more likely to consider buying plant-based meat when exposed to 

either short-term or long-term messages, rather than messages lacking a temporal context (no 

temporal message). Notably, no temporal messages were not effective in generating purchase 

intention for sustainable products. This is relevant from a practical perspective as it emphasizes 

the strategic significance of incorporating a temporal dimension into marketing campaigns to 

effectively encourage sustainable consumption practices.  

 

Moreover, the study revealed that personal values play a crucial role in shaping consumer 

preferences. Notably, individuals who strongly prioritize social-altruistic values tend to be 

more receptive to messages that highlight the social and environmental consequences of their 

choices. This insight carries valuable segmentation implications for marketers. By leveraging 

consumer analytics and survey, companies can gain insights into consumers personal values 

and their lifestyle choice, such as willingness to contribute to social and environmental causes. 

Armed with this knowledge, they can target social-altruistic individuals customizing messages 

with the societal and ecological benefits of opting for plant-based meat. Tailoring campaigns 
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in this way proves to be a powerful approach for garnering the attention and endorsement of 

environmentally conscious consumers. 

 

When it comes to emotions involved in consumers decision-making, understanding the 

difference between “Social and Environmental Contribution” and “Personal Satisfaction” has 

practical implications. Recognizing that consumers are motivated by a desire to contribute to 

society and the environment or seek personal satisfaction allows marketers to create 

emotionally resonant messages. Based on data gathered, companies can understand which 

customers they want to target and customized messages that leverage specific emotions. 

Messages emphasizing community and eco-consciousness can engage those motivated by 

societal and environmental contributions. For individuals seeking personal satisfaction, 

messages evoking happiness, and fulfillment are more effective. This approach enables 

marketers campaigns to connect with specific segments on an emotional level, fostering deeper 

connections and appealing to diverse motivations. Essentially, leveraging emotions in 

marketing and communication strategies is a potent way to engage consumers and create 

positive associations with food products. 

 

Limitations and future research 

While the study’s findings provided valuable insights into the effect of the temporal framing 

and warm glow on purchase intention of plant-based meat, it is important to acknowledge 

several limitations. One notable limitation pertains to the use of hypothetical scenarios rather 

than real-world settings. Participants in the study may have responded differently to the 

temporal messages within a hypothetical scenario compared to how they might react in 

authentic, real-life situations. Real-life contexts involve a multitude of uncontrolled variables, 

such as social, cultural, economic, and situational influences, which may not be fully replicated 

in hypothetical scenarios. Consequently, the generalizability of our findings to actual consumer 

behaviors in complex, real-world settings might be limited. Therefore, future research may 

address these limitations by conducting studies in real-world setting, such grocery stores.  

This helps overcome the limitation of relying on self-reported intentions by assessing actual 

choices, offering more tangible insights into the impact of temporal messages and personal 

values. 
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Future research can investigate the effectiveness of temporal messages and personal values on 

the purchase intention of plant-based meat in diverse context or among various populations. 

Since the meat consumption is highly related to cultural factors, cross-cultural research can 

examine how the relationship between personal values and meat alternative choices varies 

across different cultural contexts.  By framing plant-based meat as a substitute for conventional 

meat, future research can offer valuable insights into how cultural differences impact the 

acceptance of plant-based alternatives. Understanding distinct attitudes, preferences, and 

values associated with food choices in different cultures becomes essential for comprehending 

the dynamics of plant-based meat acceptance and further increase the consumption of this food. 

 

The current study has provided valuable insights into the effects of temporal messages on 

consumers’ intentions to purchase plant-based meat. To advance understanding of consumer 

behavior and decision-making in the realm of sustainable food choices, future research may 

explore the influence of other types of messages and interventions. Although, temporal 

messages were shown to be effective in affecting purchase intention of plant-based meat, they 

did not emphasize what other people do or think about plant-based meat. For instance, future 

research can investigate how social norms (descriptive and injunctive) and temporal messages 

interact to shape consumer behavior (Cialdini et al., 1991). They might examine whether 

temporal messages are more effective when they align with prevailing social norms. 

Additionally, exploring how personal values, such as egoistic, social-altruistic, and biospheric 

values, interact with social norms is another promising avenue for exploration. Researchers 

could investigate whether individuals with specific values are more inclined to purchase plant-

based or other sustainable food products when they perceive that their peers are making similar 

choices. Another possible future research lies in exploring the impact of temporal messages 

that emphasize the health benefits of consuming plant-based meat, as opposed to environmental 

aspects. This research can provide valuable insights into whether consumers are more 

influenced by messages related to health or those focusing on environmental factors in their 

food choices.  

 

Conclusion 

In conclusion, this study delved into the domain of consumer behavior to understand how to 

increase the consumption of plant-based meat, providing insights into the impact of temporal 

framing and personal values. Addressing the challenge of low plant-based meat consumption, 
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considered crucial for reducing the environmental impact of the agri-food sector, our findings 

suggest that both short-term and long-term temporal messages hold promise in increasing 

consumers’ intention to choose plant-based meat. The study uncovered that consumers who 

view their choices as contributing to society and the environment are more inclined to embrace 

sustainable food options, aligning with our ultimate objective of increasing plant-based meat 

consumption. And finally, individuals with biospheric values, when exposed to short-term 

messages, showed a higher intention to purchase plant-based meat. Understanding these 

consumer dynamics empowers policymakers and marketers to design effective strategies for 

promoting sustainable eating habits and environmental conservation. This study emphasizes 

the necessity for collaborative efforts among policymakers, marketers, and consumers to 

establish a more sustainable and ethical food system. 
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Appendices 

Appendix 1: Qualtrics Pre-test Experiment 

Inizio blocco: Intro 

 

Q1.1 Welcome to our exciting research! 

  

 Your valuable input can make a significant contribution to my thesis, are you ready to help 

me? 

 Do you know that what we eat can have a big impact on the people and the environment 

around us? If you already know, that's great news. If this is something new for you, you will 

be curious to find out more.  

  

 Specifically, my thesis will try to increase the purchase intention of plant-based meat, using 

different messages strategy and positive emotions. In this short questionnaire, you will have 

to picture yourself in your favorite supermarket doing grocery for meat products. Your 

decisions matter, and we are eager to understand what influences you.  

  

 However, let me introduce myself. I am a master student in Sustainable Business and 

Innovation at Wageningen University. And I am writing a thesis in Marketing and Consumer 

Behaviour.  

  

 To answer this questionnaire, I will need 4 minutes of your day. Can you do it? 

  

 We guarantee your anonymity, and we will use your responses only for research purposes. 

As a participant in this research, you have the right to stop participating whenever you want. 

You have to confirm to be 16 or older. 

  

 In case you would like to learn more about this study, you can contact me at: 

samuele.fra@wur.nl 

   

 

 

 

Q1.2 If you agree with everything mentioned above, click on CONTINUE 

o CONTINUE  (1)  

 

Fine blocco: Intro 
 

Inizio blocco: Short-term 1 

 



 56  

Q2 Imagine you are in a supermarket, and you want to buy meat. As you arrive in front of the 

counter, this is what you observe: 

 

 
 

 

Q3 In your view, what time does the message focus upon? 

 
1. Now 

(2) 
2. (3) 3. (4) 4. (5) 5. (6) 6. (7) 

7. In the 

far 

future 

(8) 

8. There 

is no time 

indication 

(10) 

The 

message 

focuses on 

my 

behaviour... 

(1)  

o  o  o  o  o  o  o  o  

 

 

Fine blocco: Short-term 1 
 

Inizio blocco: Long-term 1 

 

Make an eco-friendly choice 
today: choose plant-based 
meat to reduce our carbon 

footprintRaw 
meat

Plant-based 
meat
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Q4 Imagine you are in a supermarket, and you want to buy meat. As you arrive in front of the 

counter, this is what you observe: 

 

 
 

 

Q5 In your view, what time does the message focus upon? 

 
1. Now 

(1) 
2. (2) 3. (3) 4. (4) 5. (5) 6. (6) 

7. In the 

far 

future 

(7) 

8. There 

is no time 

indication 

(8) 

The 

message 

focuses on 

my 

behaviour... 

(1)  

o  o  o  o  o  o  o  o  

 

 

Fine blocco: Long-term 1 
 

Inizio blocco: Control 1 

 

For a sustainable future: 
choose plant-based meat to 
reduce our carbon footprint 

Raw 
meat

Plant-based 
meat
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Q6 Imagine you are in a supermarket, and you want to buy meat. As you arrive in front of the 

counter, this is what you observe: 

 

 
 

 

Q7 In your view, what time does the message focus upon? 

 
1. Now 

(1) 
2. (2) 3. (3) 4. (4) 5. (5) 6. (6) 

7. In the 

far 

future 

(7) 

8. There 

is no time 

indication 

(9) 

The 

message 

focuses on 

my 

behaviour... 

(1)  

o  o  o  o  o  o  o  o  

 

 

Fine blocco: Control 1 
 

Inizio blocco: Short-term 2 

 

Choose plant-based meat to 
reduce our carbon footprint

Raw 
meat

Plant-based 
meat
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Q8 Imagine you are in a supermarket, and you want to buy meat. As you arrive in front of the 

counter, this is what you observe: 

 

 
 

 

Q9 In your view, what time does the message focus upon? 

 
1. Now 

(2) 
2. (3) 3. (4) 4. (5) 5. (6) 6. (7) 

7. In the 

far 

future 

(8) 

8. There 

is no time 

indication 

(10) 

The 

message 

focuses on 

my 

behaviour... 

(1)  

o  o  o  o  o  o  o  o  

 

 

Fine blocco: Short-term 2 
 

Inizio blocco: Long-term 2 

 

Join the eco-movement now: 
choose plant-based meat to 

tackle climate change
Raw 
meat

Plant-based 
meat
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Q10 Imagine you are in a supermarket, and you want to buy meat. As you arrive in front of 

the counter, this is what you observe: 

 

 
 

 

Q11 In your view, what time does the message focus upon? 

 
1. Now 

(1) 
2. (2) 3. (3) 4. (4) 5. (5) 6. (6) 

7. In the 

far 

future 

(7) 

8. There 

is no time 

indication 

(8) 

The 

message 

focuses on 

my 

behaviour... 

(1)  

o  o  o  o  o  o  o  o  

 

 

Fine blocco: Long-term 2 
 

Inizio blocco: Control 2 

 

For a greener tomorrow: 
choose plant-based meat to 

tackle climate change 
Raw 
meat

Plant-based 
meat
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Q12 Imagine you are in a supermarket, and you want to buy meat. As you arrive in front of 

the counter, this is what you observe: 

 

 
 

 

Q13 In your view, what time does the message focus upon? 

 
1. Now 

(1) 
2. (2) 3. (3) 4. (4) 5. (5) 6. (6) 

7. In the 

far 

future 

(7) 

8. There 

is no time 

indication 

(8) 

The 

message 

focuses on 

my 

behaviour... 

(1)  

o  o  o  o  o  o  o  o  

 

 

Fine blocco: Control 2 
 

Inizio blocco: Display 

Choose plant-based meat 
to tackle climate change

Raw 
meat

Plant-based 
meat



 62  

 
 

Q14 To what degree do you think the display ...?  

 
1. Not at 

all (1) 
2. (2) 3. (3) 4. (4) 5. (5) 6. (6) 

7. Very 

much (7) 

Is clear (1)  o  o  o  o  o  o  o  
Is 

understandable 

(3)  o  o  o  o  o  o  o  
Is appealing 

(4)  o  o  o  o  o  o  o  
Is realistic (9)  o  o  o  o  o  o  o  
Describes a 

supermarket 

setting (5)  o  o  o  o  o  o  o  
Shows 

different 

products (6)  o  o  o  o  o  o  o  
 

 

Fine blocco: Display 
 

Inizio blocco: Demographics 

 

Raw 
meat

Plant-based 
meat
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Q15 What is your age (in years)? I am ... years old. 

________________________________________________________________ 

 

 

 

Q16 What is your gender? 

o Male  (1)  

o Female  (2)  

o Prefer not to say  (4)  

 

 

 

Q17 What is your nationality? 

________________________________________________________________ 

 

 

 

Q18 We thank you very much for your participation in this study!  

  

 If you would like to make any comments about this study, or provide other suggestions, 

please enter them below. 

________________________________________________________________ 

 

 

 

Q19 For additional questions or comments, you can contact me Samuele Frà via the 

following email address: samuele.fra@wur.nl 

 

Fine blocco: Demographics 
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Appendix 2: Qualtrics Main Experiment 

 
 

Inizio blocco: Language 

 

Q1 In what language would you like to answer the questionnaire? 

o Italian  (1)  

o English  (2)  

 

Fine blocco: Language 
 

Inizio blocco: Introduction (EN) 

 

Q2 Welcome to our exciting research! 

  

Your valuable input can make a significant contribution to my thesis. Are you ready to help 

me? 

Do you know that what we eat can have a big impact on people and the environment around 

us? If you already know, that's great news. If this is something new for you, you will be 

curious to find out more.  

 

Specifically, my thesis will investigate how people make food choices in supermarkets. In 

this short questionnaire, you will have to picture yourself in your favorite supermarket doing 

groceries for meat products. Your decisions matter, and we are eager to understand what 

influences you.  

 

However, let me introduce myself. I am a master student in Sustainable Business and 

Innovation at Wageningen University and I am writing a thesis in Marketing and Consumer 

Behaviour.  

 

To answer this questionnaire, I will need 8 minutes of your day. Can you do it? 

 

We guarantee your anonymity, and we will use your responses only for research purposes.  

As a participant in this research, you have the right to stop participating whenever you want. 

You have to confirm to be 16 or older.  

 

In case you would like to learn more about this study, you can contact me at: 

samuele.fra@wur.nl 
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Q2.1 If you agree with everything mentioned above, click on CONTINUE.  

If you don't agree, you will be redirected to the end of the survey. 

o CONTINUE  (1)  

o END OF SURVEY  (5)  

 

Fine blocco: Introduction (EN) 
 

Inizio blocco: Short-term (EN) 

 

Q3 Imagine yourself doing your weekly groceries at the local supermarket. As part of your 

shopping list, you intend to purchase meat products. You walk through the shelves of the 

meat department to explore the supermarket's offerings.  

 

At this point, you come across the meat counter and this is what you observe: 

 

 
 

 

Q3.1 In the described scenario, which meat product would you be most likely to buy? Click 

on the answer that best suits your preference. 

o Meat on the left  (1)  

o Meat on the right  (2)  

 

 

 

Make an eco-friendly choice 
today: choose plant-based 
meat to reduce our carbon 

footprintRaw 
meat

Plant-based 
meat
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Q3.2 To what degree would you buy the ...?  

 

The answer possibilities range from 1 ("I would not definitely buy this...") to 7 (" I would 

definitely buy this..."). Please click on the answer that fits you the best. 

 

1. I would 

definitely 

not buy 

this... (1) 

2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 

7. I would 

definitely 

buy this... 

(7) 

Meat on 

the left 

(1)  o  o  o  o  o  o  o  
Meat on 

the right 

(2)  o  o  o  o  o  o  o  
 

 

Fine blocco: Short-term (EN) 
 

Inizio blocco: Long-term (EN) 

 

Q4 Imagine yourself doing your weekly groceries at the local supermarket. As part of your 

shopping list, you intend to purchase meat products. You walk through the shelves of the 

meat department to explore the supermarket's offerings.  

 

At this point, you come across the meat counter and this is what you observe: 

 

 
 

 

For a sustainable future: 
choose plant-based meat to 
reduce our carbon footprint 

Raw 
meat

Plant-based 
meat
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Q4.1 In the described scenario, which meat product would you be most likely to buy? Click 

on the answer that best suits your preference. 

o Meat on the left  (1)  

o Meat on the right  (2)  

 

 

 

Q4.2 To what degree would you buy the ...?  

 

The answer possibilities range from 1 ("I would not definitely buy this...") to 7 (" I would 

definitely buy this..."). Please click on the answer that fits you the best. 

 

1. I would 

definitely 

not buy 

this... (1) 

2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 

7. I would 

definitely 

buy this... 

(7) 

Meat on 

the left 

(1)  o  o  o  o  o  o  o  
Meat on 

the right 

(2)  o  o  o  o  o  o  o  
 

 

Fine blocco: Long-term (EN) 
 

Inizio blocco: Control (EN) 

 

Q5 Imagine yourself doing your weekly groceries at the local supermarket. As part of your 

shopping list, you intend to purchase meat products. You walk through the shelves of the 

meat department to explore the supermarket's offerings.  
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At this point, you come across the meat counter and this is what you observe: 

 

 
 

 

Q5.1 In the described scenario, which meat product would you be most likely to buy? Click 

on the answer that best suits your preference. 

o Meat on the left  (1)  

o Meat on the right  (2)  

 

 

 

Q5.2 To what degree would you buy the ...?  

 

The answer possibilities range from 1 ("I would not definitely buy this...") to 7 (" I would 

definitely buy this..."). Please click on the answer that fits you the best. 

 

1. I would 

definitely 
not buy 

this... (1) 

2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 

7. I would 

definitely 
buy this... 

(7) 

Meat on 

the left 

(1)  o  o  o  o  o  o  o  
Meat on 

the right 

(2)  o  o  o  o  o  o  o  
 

Choose plant-based meat to 
reduce our carbon footprint

Raw 
meat

Plant-based 
meat
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Fine blocco: Control (EN) 
 

Inizio blocco: Anticipated warm glow (EN) 

 

Q6 How do you imagine you will feel after having chosen the meat of your liking?  

 

Responses possibilities range from 1 (“Strongly disagree”) to 7 (“Strongly agree”). Please 

select the answer that best represents your opinion.  
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1. 

Strongly 

disagree 

(1) 

2. (2) 3. (3) 4. (4) 5. (5) 6. (6) 

7. 

Strongly 

agree (7) 

1. I will 

feel good 

about 

myself (1)  
o  o  o  o  o  o  o  

2. I will 

feel 

personally 

satisfied 

(2)  

o  o  o  o  o  o  o  

3. I will 
feel as if I 

have 

contributed 

my part to 

society (3)  

o  o  o  o  o  o  o  

4. I will 

feel as if I 

have 

bought a 

healthy 

product 

(10)  

o  o  o  o  o  o  o  

5. I will 

feel as if I 

have 

contributed 

my part to 

the well-

being of 

others (4)  

o  o  o  o  o  o  o  

6. I will 

feel as if I 

have 

contributed 

my part for 

the good of 

next 

generations 

(5)  

o  o  o  o  o  o  o  

7. I will 

feel as if I 

have 

bought 

something 

tasty (9)  

o  o  o  o  o  o  o  



 71  

8. I will 

feel as if I 

have 

contributed 

my part to 

reduce 

carbon 

emission 

(6)  

o  o  o  o  o  o  o  

9. I will 

feel as if I 

have 

contributed 

my part to 
preserve 

natural 

resources 

(7)  

o  o  o  o  o  o  o  

10. I will 

feel as if I 

have made 

a good 

bargain 

(11)  

o  o  o  o  o  o  o  

 

 

 

 

Fine blocco: Anticipated warm glow (EN) 
 

Inizio blocco: Short-term check (EN) 
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Q7 Based on the picture that you have previously seen: 

 

 
 

 

Q7.1 In your view, what time does the message focus upon?  

 

Please select the time frame that, in your opinion, best describes the above message. The time 

frame varies from 1 ("now") to 7 ("in the far future"). While 8 indicates that there is no time 

indication. 

 
1. Now 

(1) 

2. Very 

soon 

(2) 

3. Soon 

(3) 

4. In the 

near 

future 

(4) 

5. In the 

future 

(5) 

6. In the 

distant 

future 

(6) 

7. In the 

far 

future 

(7) 

8. There 

is no time 

indication 

(8) 

The 

message 

focuses on 

my 

behaviour... 

(1)  

o  o  o  o  o  o  o  o  

 

 

 

 

Q7.2 To what degree do you think the display ...? 

 

Responses range from 1 ("Not at all") to 7 ("Very much"). Please select the option that fits 

Make an eco-friendly choice 
today: choose plant-based 
meat to reduce our carbon 

footprintRaw 
meat

Plant-based 
meat



 73  

the best with your opinion. 

 

 
1. Not at 

all (1) 
2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 

7. Very 

much (7) 

Is clear (1)  o  o  o  o  o  o  o  
Is 

understandable 

(2)  o  o  o  o  o  o  o  
Is appealing 

(3)  o  o  o  o  o  o  o  
Is realistic (4)  o  o  o  o  o  o  o  
Describes a 

supermarket 

setting (5)  o  o  o  o  o  o  o  
Shows 

different 

product (6)  o  o  o  o  o  o  o  
 

 

Fine blocco: Short-term check (EN) 
 

Inizio blocco: Long-term check (EN) 

 

Q8 Based on the picture that you have previously seen: 

 

 

For a sustainable future: 
choose plant-based meat to 
reduce our carbon footprint 

Raw 
meat

Plant-based 
meat
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Q8.1 In your view, what time does the message focus upon? 

 

Please select the time frame that, in your opinion, best describes the above message. The time 

frame varies from 1 ("now") to 7 ("in the far future"). While 8 indicates that there is no time 

indication.  

 

 
1. Now 

(1) 

2. Very 

soon 

(2) 

3. Soon 

(3) 

4. In the 

near 

future 

(4) 

5. In the 

future 

(5) 

6. In the 

distant 

future 

(6) 

7. In the 

far 

future 

(7) 

8. There 

is no time 

indication 

(8) 

The 

message 

focuses on 

my 

behaviour... 

(1)  

o  o  o  o  o  o  o  o  

 

 

 

 

Q8.2 To what degree do you think the display ...? 

 

Responses range from 1 ("Not at all") to 7 ("Very much"). Please select the option that fits 

the best with your opinion. 

 

 
1. Not at 

all (1) 
2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 

7. Very 

much (7) 

Is clear (1)  o  o  o  o  o  o  o  
Is 

understandable 

(2)  o  o  o  o  o  o  o  
Is appealing 

(3)  o  o  o  o  o  o  o  
Is realistic (4)  o  o  o  o  o  o  o  
Describes a 

supermarket 

setting (5)  o  o  o  o  o  o  o  
Shows 

different 

product (6)  o  o  o  o  o  o  o  
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Fine blocco: Long-term check (EN) 
 

Inizio blocco: Control check (EN) 

 

Q9 Based on the picture that you have previously seen: 

 

 
 

 

Q9.1 In your view, what time does the message focus upon? 

 

Please select the time frame that, in your opinion, best describes the above message. The time 

frame varies from 1 ("now") to 7 ("in the far future"). While 8 indicates that there is no time 

indication.  

 

 
1. Now 

(1) 

2. Very 

soon 

(2) 

3. Soon 

(3) 

4. In the 

near 

future 

(4) 

5. In the 

future 

(5) 

6. In the 

distant 

future 

(6) 

7. In the 

far 

future 

(7) 

8. There 

is no time 

indication 

(8) 

The 

message 

focuses on 

my 

behaviour... 

(1)  

o  o  o  o  o  o  o  o  

 

 

 

 

Q9.2 To what degree do you think the display ...? 

  

Choose plant-based meat to 
reduce our carbon footprint

Raw 
meat

Plant-based 
meat
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 Responses range from 1 ("Not at all") to 7 ("Very much"). Please select the option that fits 

the best with your opinion. 

 
1. Not at 

all (1) 
2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 

7. Very 

much (7) 

Is clear (1)  o  o  o  o  o  o  o  
Is 

understandable 

(2)  o  o  o  o  o  o  o  
Is appealing 

(3)  o  o  o  o  o  o  o  
Is realistic (4)  o  o  o  o  o  o  o  
Describes a 

supermarket 

setting (5)  o  o  o  o  o  o  o  
Shows 

different 

product (6)  o  o  o  o  o  o  o  
 

Fine blocco: Control check (EN) 
 

Inizio blocco: Personal values (EN) 

 
 

Q10 These questions are not directly tied to the scenario previously described. They are 

related to your personal values and what you believe is important in your life.  

 

To what extent do you follow the values described below as a guiding principle in your life? 
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Responses range from 1 ("Not at all") to 7 ("Very important"). Please select the answer that 

best represents yourself.  How important is ... ? 
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1. Not at 

all (1) 
2. (2) 3. (3) 4. (4) 5. (5) 6. (6) 

7. Very 

important 

(7) 

having 

control over 

others in 

decision 

making? (1)  

o  o  o  o  o  o  o  

the 

accumulation 

of material 

possessions, 

such as 

money, to 

you? (2)  

o  o  o  o  o  o  o  

it to be in 

leadership 

positions in 

your 

personal and 

professional 

life? (3)  

o  o  o  o  o  o  o  

it to have a 

significant 

influence on 

people and 

events in 

your life? (4)  

o  o  o  o  o  o  o  

it to you that 

all people 

have equal 

opportunities 

and rights? 

(5)  

o  o  o  o  o  o  o  

it to maintain 

peace and 

prevent 

conflicts on a 

global scale? 

(6)  

o  o  o  o  o  o  o  

it to address 

societal 

injustices for 

you? (7)  
o  o  o  o  o  o  o  

it to help 

other people 

in your 

community? 

(8)  

o  o  o  o  o  o  o  
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taking 

actions to 

prevent 

pollution for 

you? (9)  

o  o  o  o  o  o  o  

it to treat the 

Earth with 

respect for 

its natural 

beauty? (10)  

o  o  o  o  o  o  o  

it to you to 

feel a deep 

connection 

with nature 

and the 

environment 

in your daily 

life? (11)  

o  o  o  o  o  o  o  

it to actively 

protect the 

environment 

and 

preserving it 

for future 

generations? 

(12)  

o  o  o  o  o  o  o  

 

 

Fine blocco: Personal values (EN) 
 

Inizio blocco: Demographics (EN) 

 

Q11 What is your age (in years)? I am ... years old. 

 

________________________________________________________________ 

 

 

 

Q12 What is your gender? 

o Male  (1)  

o Female  (2)  

o Prefer not to say  (4)  
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Q13 What is your nationality? I am ... 

________________________________________________________________ 

 

 

 

Q14 How many times per week do you go grocery shopping? 

o 1. Never  (1)  

o 2. One day per week  (2)  

o 3. Some days a week  (3)  

o 4. Almost every day  (4)  

o 5. Every day of the week  (5)  

 

 

 

Q15 We thank you very much for your participation in this study!  

 

If you would like to make any comments about this study, or provide other suggestions, 

please enter them below. 

 

________________________________________________________________ 

 

 

 

Q16 For additional questions or comments, you can contact me Samuele Frà via the 

following email address: samuele.fra@wur.nl 

 

Fine blocco: Demographics (EN) 

 

 


	Abstract
	The role of Warm Glow and Temporal Framing in shaping Plant-based Meat choices
	Introduction
	Theoretical background
	Temporal framing
	Warm glow
	Personal values
	Effect of warm glow on purchase intention

	Theoretical framework
	Methods
	Pre-test
	Participants and design
	Procedure and variables

	Results Pre-test
	First set
	Second set
	Features analysis
	Discussion

	Main experiment
	Participants and design
	Procedure and variables

	Results
	Manipulation checks
	Features checks
	Manipulation effect on Purchase intention of plant-based meat
	Manipulation effect on anticipated warm glow
	Anticipated warm glow effect on purchase intention of plant-based meat.
	Mediation analysis
	Conventional meat
	Plant-based meat

	Personal values – Egoistic, Social-altruistic, and Biospheric value – moderating effect in eliciting anticipated warm-glow.
	Results summary

	General discussion
	Theoretical implications
	Practical implications
	Limitations and future research
	Conclusion

	References:
	Appendices
	Appendix 1: Qualtrics Pre-test Experiment
	Appendix 2: Qualtrics Main Experiment


