Look how sustainable I am! Effects of communication focus, individuals’ differences on intention to use food waste fighting mobile applications

Purpose - The purpose of this paper is to examine the role of digital transformation processes for food and beverage companies by investigating how the sustainability-related communication focus (low vs. high) in food waste fighting mobile applications' advertising campaigns influence consumers' intention to use such mobile app, via their environmentalism.

Design/methodology/approach - An experimental study has been conducted by using a fictitious mobile app named “Boxy Food!” among a sample of 408 randomly recruited international participants.

Findings - Findings reveal that the sustainability-related communication focus in such food waste-fighting mobile apps advertising campaigns (low vs. high), positively affects consumers' intentions to use such mobile apps through the effect of environmentalism. More interestingly, this effect increases in magnitude, becoming higher among those consumers who exhibit a high level of status consumption orientation explaining their behavior as an attempt to “be green, to be recognized from the others”.

Practical implications - Our study suggests marketers and managers operating in the food and beverage sector how to design effective strategies to incentivize sustainable behavior through the use of new technologies, by leveraging consumers' individual differences, and specifically on their desire to be recognized as sustainable consumers.

Originality -  This is the first study demonstrating how the combined effects of the sustainability-related communication focus (low vs. high) may incentivize the use of mobile applications for food waste fighting, by leveraging on consumers' looking to be recognized as green.
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1. Introduction
Sustainable consumption, defined as individuals’ consumption behavior aimed at using products or benefit services that are both useful to meet basic needs and improve quality of life while minimizing the use of natural resources and toxic materials, as well as waste and pollutant emissions (Aránega et al., 2022; Jackson et al., 2014), is playing an increasingly important role in today’s societies (Fischer et al., 2019).
Coherently with the worldwide recognized sustainability goals, the issue related to food wasting is predominant, because such unethical behavior may increase the risk of food insecurity, malnutrition, excessive water consumption at a time when world hunger is on the rise, with the double negative effect of damaging the surrounding environment (Chinie et al., 2021), and negatively impacting levels of social well-being (Schneider, 2008). In this domain, new technologies are supporting marketers and managers in building sustainable business activities (Aránega et al., 2022), and specifically by restructuring their business process and to propose renewed value propositions in the attempt to reduce the negative impacts of their actions (Jurgilevich et al., 2016). Coherently to persuasive sustainable behavior-oriented purposes, finally resulting in leveraging on new available technologies and digitals tools use (e.g., as for mobile application), Gunden et al. (2020) showed how to incentivize environmental-friendly and sustainable actions.
Current applications refer to more impactful systems such as AI-based information systems, able to use, smart technologies to track the food being thrown away and generate analytics that is allowing operators in the food sector (e.g., as for restaurants; Line et al., 2016) to sage what is being wasted the most and how much money is being lost (https://www.winnowsolutions.com/), up to the development of mobile applications available to consumers capable of contributing to efforts in terms of reducing food waste (Hajjdiab et al., 2018). This is the case of some applications such as the widely known “TooGoodToGo”, that may help stores and restaurants to sell their surplus food through a free smartphone app on which consumers may access, to choose a restaurant or store to order a “surprise bag” containing a certain amount of surplus food at a reduced price and then collect it from the store during a pre-set collection window (www.toogoodtogo.it). In the last three years, the app reached more than 9.5 million users, and in 2022, November about more than 57.7 million worldwide users, thus supporting 154,000 establishments, and saving about 139 million meals (Zero Waste Europe, 2022). Food waste reduction applications have become increasingly popular worldwide as a tool for reducing food waste and promoting sustainable living, with a greater usage in Europe, and America, and for instance in US (e.g., as for Too Good o Go, Olio), UK (e.g., as for Too Good To Go, Winnow), France (eg., as for TooGoodToGo, Phenix), and so on (www.toogoodtogo.it)
Such kind of food waste reduction apps may thus connect consumers with restaurants, cafes, bakeries, and supermarkets to buy surplus food at a discounted price. By doing so, such mobile applications have been recognized as one of the most effective consumers-related business strategies able to contribute to sustainability (De Almeida Oroski, 2020; Sharma et al., 2021): 1) Reducing food waste,  by allowing businesses to sell their surplus food before it goes to waste, overall preventing perfectly good food from being thrown away, which is a significant contributor to greenhouse gas emissions and climate change (Liegard & Manning, 2020); 2) Encouraging sustainable consumption, because able to stimulate consumers to adopt more sustainable consumption habits by promoting the use of surplus food instead of buying new food; (Haas et al., 2022); 3) Raising awareness, about the issue of food waste and the importance of sustainable consumption. In doing so such mobile applications currently worldwide recognized may be useful both in educating and stimulating consumers toward pro-environmental behaviors, and businesses about the impact of food waste (Reynolds et al., 2019). Practically, Between March 2021 and February 2022, European food waste apps saw an increase of 14 million users on Android essentially a 36% growth. If we take into account downloads on iOS, this will correspond to 75 million users, a growth of 93% (Statista, 2023).
To date, by considering the aforementioned TooGoodToGo application, in the last three years, the app reached more than 9.5 million users, and to 2022, November about more than 57.7 million worldwide users, thus supporting 154.000 establishments, saving about 139 million meals (Zero Waste Europe, 2022). However, despite the incredible opportunities derivable by such initiatives, the effects of consumers’ intention to use such food waste-fighting mobile apps are still hazy and marketers’ and managers’ efforts should be directed to incentivize such simple forms of food wasting:
By considering the recent advances in new technologies intention to use studies-related studies, except for the traditional variable revealed by seminal literature affecting such behavior (e.g., as for individuals’ perceived usefulness and perceived ease of use; Davis, 1989; Venkatesh and Davis, 2000), and how consumers live paradoxical consumption moments due to the social and technological changes (Teschl, 2007), literature underlines the fundamental role of consumers’ individual differences (Venkatesh et al., 2021). From a sustainable consumptions perspective, some studies (e.g., Griskevicius et al., 2010) explained that consumers’ attitude toward sustainable behavior not only derive from their environmental concern expressing their concern that their actions may harm the surrounding environment (Cruz and Manata, 2020), but is also led by some individual differences such as their status signaling, as consumers’ tendency to buy products and services to express their status (Eastman et al., 1999; O’Cass and McEwen, 2004; Wang and Wallendorf,  2006). Indeed, consuming is influenced by a variety of socio-cultural contextual elements (such as ethos, norms, and symbols) as well as subjective influences (such as emotions, inventiveness, instincts, and senses), resulting in diverse behaviors (Ietto et al., 2021).
 Coherently, recent studies (e.g., as in Sestino, Amatulli and Guido, 2021) also demonstrated that, by considering new technological environmental-friendly products (such as the electric scooters), individuals’ intention to use are led both by their conspicuous consumption orientation that is consumers’ tendency to signal status and social position via products (Eastman et al., 1999; O’Cass and McEwen, 2004),  and their innovativeness in terms of consumers’ desire to be among the first to try or buy certain new products (Hoffman et al., 2010). Based on above, consumers’ intention to use technological environmental-friendly products or new technologies aimed to reduce the negative effects of their consumption on the external environment, seems to be led not only from their environmental concern, but from a renewed consumers’ desire to be recognized as green consumers.
To advance knowledge on this domain, this paper explores the effects of the Sustainability-related communication focus (Low Vs. High) in food waste fighting mobile advertising campaigns, on consumers’ intention to use such apps, by revealing the role of consumers’ status consumption orientation in magnifying such effects. Results show that the sustainability-related communication focus exert a significant and positive effect on consumers’ intention to use food waste fighting mobile app trough the effect of their environmentalism, and such effect may be stronger among those consumers who exhibit higher level of status signaling.

2. Theoretical background
2.1 The role of communication messages in influencing sustainable behavior
From a business perspective, sustainability communication toward the externa environment, may be seen as companies’ commitment to speak truthfully and authentically about its sustainability strategy, goals, and efforts, helping them to build their reputation, create a competitive advantage, and engage stakeholders (Schaltegger et al., 2006). From a consumer perspective, sustainability communication directed by marketers and managers to final consumers may influence and shape their attitudes, toward environmental-friendly behaviors (Amatulli et al., 2021a; Line et al., 2016; Lee et al., 2020), confirming the role of persuasive communication for sustainable strategies (Prete et al., 2017; Rizzo et al., 2018). In this context, the continuous attention to consumers' individual differences, and these forms of active consumers listening may enable new business strategies on the basis of eco-innovation-oriented approaches, also activating new form of creative practices (Ferraris et al., 2020; Bresciani et al., 2017). 
By considering the contents of sustainability-related communication messages, literature has shown the effects of communication messages in advertising campaigns to increase consumers’ attitudes toward green products (Grimmer and Woolley, 2014; Line et al., 2016; Kapoor et al., 2021), leveraging on the effect of consumers’ environmentalism (Gilg et al., 2005; Paul et al., 2016), that is a behavioral determinant of those consumers who prefer green products consumptions (Cruz and Manata, 2020), both to satisfy their needs and simultaneously to act by caring about environmental welfare. Indeed, according to Paul et al. (2016), based on the Theory of Planned Behaviour (TPB) and Theory of Reasoned Actions (TRA), consumers’ environmentalism exerts a positive effect on their attitudes toward green products, and their purchase intentions. In relation to the communications messages that promote green products, such sustainability-related content may be delivered by acting on the products’ labels (Majer et al., 2022), on the proposition of images associated with nature in the advertising campaigns (Schmuck et al., 2018), or by acting on the advertising messages focus (Grimmer and Wolley, 2016; Line et al., 2016; Sestino et al., 2021b). Sustainability-related communication messages resulting as congruent with their perception of sustainability result deriving from their actions may guarantee their positive attitudes (Line et al., 2016). 
Interestingly, some experimental studies (e.g., as in Grimmer and Wolley, 2014) have shown that by considering advertisements showing a typical ad for the product and an advertising promoting pure sustainable benefits, despite no significant differences in final consumers’ purchase intentions’, participants with higher environmental concern exhibit greater purchase intention regarding sustainable benefits. Coherently, Amatulli et al. (2019) confirmed the relevance of communication messages in advertising campaigns, both showing how negatively framed messages are more effective than positively framed ones in prompting consumers to engage in pro-environmental behaviors and confirming the role of consumers’ environmentalism in explaining such effects.
Furthermore, from a business perspective, acting on the contents of communications messages may guarantee unprecedented goals even in unexpected domains, as in the case of luxurious products for which consumers’ reactions to sustainability-related communication messages increase their willingness to buy (Amatulli et al., 2021b). Thus, sustainability-related communication message may represent an innovative form of green product-related persuasive advertising campaigns, demonstrating how business may be able to innovate their communication strategies by leveraging sustainability rather than other product characteristics, finally promoting environmental-friendly behaviors. 
Even in the food industries, and specifically, when considering food waste-fighting practices, the focus of sustainability-related communication messages may be able to charm final consumers rather than other communication focuses highly positively (Zhang et al., 2020). The effect of message framing on pro-environmental behavior intentions has been also revealed in the domain of organic food products, by highlighting in such messages the environmental benefits derived from such kind of consumption (Chang and Wu, 2015).

2.2 New technologies and digital tools for sustainable behavior
By considering the modern hyper-digitalized society, the fundamental role of new media channels cannot be unconsidered (Lodhia, 2018). In such domain, the most suitable available persuasive technologies consist in mobile applications and IoT devices or games in the attempt to shape consumers’ actions, mostly in the field of energy conservation and sustainable food management (see Adaji and Adisa, 2022 for a recent literature review on the matter).
The use of new technologies may also be exploited to stimulate sustainable behavior (e.g.,  as in the case of online food delivery systems or food fighting mobile applications; Cane and Parra, 2020; Gunden et al., 2020), in an attempt to stimulate environmentally friendly and sustainable actions (Secondi et al., 2020). For instance, recent literature (Kapoor et al., 2021) has shown how sustainability-related communication messages may be perceived as more persuasive when shared via social media, confirming the relevance of new technologies and digital use in today’s society. Coherently with the role of new digital technologies, new business’ value propositions are currently not only focusing on digital as a channel to deliver sustainable-communication message, but also as a mean to promote environmentally friendly behavior (Adaji and Adisa, 2022).  For instance, current efforts are also focusing on the use of mobile technology to reduce food waste management (Rasool et al., 2021, for instance allowing food shops, restaurants, and similar to donate their foods and leftovers with people in need (Hajjdiab et al., 2018), or allowing individuals’ to autonomously mitigate domestic food waste by specific mobile applications (Farr-Wharton, 2014). 
However, by considering individuals’ antecedents to use new technological innovation, seminal literature demonstrate how may vary depending on a range of factors: Some common antecedents that may influence the adoption of new technologies have been proposed in the Technology Acceptance Model (TAM; Davis, 1989), and mainly include: 1) their perceived usefulness, by considering the extent of individuals to be more likely to adopt new technologies if they perceive them to be useful in achieving their goals or solving a problem they are facing (Davis, 1989); 2) their perceived ease of use, indicating the extent to adopt new technologies if they perceive them to be easy to use and require minimal effort to learn (Davis, 1989); together with some other antecents in terms of relative advantage, by considering the extent of individuals to be more likely to adopt new technologies if they perceive them to offer a significant advantage over existing technologies (Venkatesh et al., 2003); their social influence, in by considering individuals tendency adopt new technologies based on the influence of their social networks or the opinions of influential individuals in their field, and to show a particular status as well (Eastman et al., 2014; Griskevicius  et al., 2010), and perceived benefits such in the case of pro-environmental behaviour sustaining activities (Sestino et al., 2022), together with the fundamental role of individuals-related individuals difference (e.g., as for personality traits and characteristics; Burton-Jones & Hubona, 2005). Importantly, individuals' motivations to use new technologies to sustain sustainability and pro-environmental behaviors can also vary depending on a range of factors. Some common motivations that can influence the adoption of new technologies for sustainability and pro-environmental behaviors include their environmentalism, and thus individuals' extent to be are more environmentally conscious and concerned about the impact of their actions on the environment are more likely to adopt new technologies that promote sustainability and pro-environmental behaviors (e.g., as in Sestino et al., 2022; Sestino et al., 2023).
However, to the best of the authors’ knowledge, no recent studies have focused nor on the role of sustainable communication messages focused on promoting these new technologies capable of encouraging environmentally friendly behaviors, nor on important individual differences related to final consumers, typically related to green consumption and able to influence such intentions. This is the case of status consumption orientation, that has been recognized as a further variable capable of influencing consumers’ intention towards green behaviors, not led by environmental concern, but by internal motives (i.e., the attempt to show to the others a “green status”; Griskevicius et al., 2010).

2.3 The role of status consumption orientation
The leading approach for promoting pro-environmental behavior has long focused on highlighting the benefits to others or nature, rather than appealing to self-interest (De Dominicis et al., 2017). For instance, seminal literature (Dunlap et al., 1978; Schuhwerk et al., 1995) explained the role of consumers’ environmentalism, and altruism in influencing their pro-environmental behaviour. Moreover, some studies (e.g., as for Mazar and Zhong, 2010) also demonstrates how individuals may act more environmentally and altruistically, after exposure to green products than after mere exposure to conventional products. 
However, on the contrary to such current, sometimes green products consumption may also derive from self-interested motives (De Dominicis et al., 2017), to reach personal benefits (Grimmer and Woolley, 2014). Indeed, in consumption, consumers are often led by motivations that do not depend solely on the satisfaction of their needs, but also on a series of emotional, experiential motivations linked to social acceptance, and so on (Schanes and Stagl, 2019; Wakefield and Axon, 2020). In this domain, consumers ‘status consumption orientation elucidates the concept according to whom some individuals’ consumption is led by their motivational efforts by which individuals strive to improve their social standing through conspicuous consumption of products able to confer or symbolize status both to the individual and to the others (Eastman et al., 1999). This type of approach to consumption has been extensively studied in the literature with reference to a series of products capable of conferring a particular type of status on those who purchase them, as in the case of the purchase of luxury products able to signal a particular status through its purchase and displaying (O’Cass and McEwen, 2004). By considering environmental-friendly actions coherent with sustainability-oriented behavior, recent studies demonstrated how sometimes the consumption related to environmental-friendly products may also satisfy consumers’ desire to be recognized from others in a particular way, such as, for instance, as green-consumers, supporting the notion that status motives increased desire for green products when shopping in public even if more expensive (Griskevicius et al., 2010): The main reason behind such behavior is related to consumers’ “going green, to be seen” (p. 392). Similarly, Sestino, Amatulli and Guido (2021) recently explained how, even in high tech green products (i.e., as for electric scooter), consumers’ motives for purchase and use do not reside only in their environmental motivations, nor do they derive solely from their individual differences (e.g., as for personality traits), but importantly derive from the attempt to flaunt the use of these products to others in an attempt to be recognized as sustainable consumers.
Thus, green consumption may also be perceived not only as a signal of altruism, but also as signal of elevated social status, and more interest, independent from the costs (even if higher) associated with such kind of products consumption (Kohlova and Urban, 2018). Thus, green consumptions today may implicate social status, and underscores the fact that green consumption, like other forms of consumption (e.g., for cultural goods like music, art, and literature), has “a socially patterned appeal that can serve to differentiate consumers in social space” (Elliot, 2013, p. 342).
Food wasting applications are becoming more popular around the world as people become more aware of the environmental and economic costs of food waste, and on the basis of its typicalities may be also better accepted to reach certain lifestyle goals. Thus, by considering both such new digital tools, and the aforementioned literature demonstrating how there are some evidence to suggest that there may be a relationship between individuals' seeking for status and green consumption (e.g., as in Griskevicius et al., 2010; Sestino et al., 2021), we may assume that consumers' positive behaviours related to the use of digital tools for sustainable purposes may be also led from status signaling motives.
For instance, individuals with higher status may have more disposable income and be more able to afford environmentally-friendly products and services; On the other hand, research has also suggested that higher individuals’ status may be more likely to engage in consumption and may be less concerned about the environmental impact of their consumption choices because aimed to fully show other their environmentalism, and in the attempt to be recognized as a pro-environmental consumer (Griskevicius et al., 2010; Tanner & Wölfing Kast, 2003; Vos et al., 2022).

Based on above we postulate that:
Hypothesis. The sustainability-related communication focus (Low Vs. High) in food waste fighting mobile apps advertising campaigns positively influence consumers’ intention to use such mobile app via through the effect of their environmentalism. However, such effect is higher among that one exhibiting high status consumption orientation level.
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The proposed conceptual framework is resumed in the figure below (Figure 1). 

Figure 1. The proposed conceptual framework



3. Methodology
3.1 Questionnaire and Procedure
To test the prediction resulting in our hypothesis, we conducted an experimental study based on a two-cell experiment, aimed to manipulate the sustainability-related communication focus (low. Vs. high) in the advertising campaigns related to a food waste fighting mobile app, to sage the effects on consumers’ intention of using such mobile app, and to verify the hypothesized role of consumers’ environmentalism and status orientation, respectively as a mediator and moderator of such effects.  
        The sustainability-related communication has been manipulated by exposing participants to two different scenarios related to a fictitious mobile application for food waste fighting purposes called “BoxyFood!”: While half participants read a scenario with a low communication focus on sustainability benefits derived by the use of the mobile application, the other half have been exposed to a scenario in which the communication focus on sustainability benefits deriving by the use of the proposed food waste fighting mobile applications would be high (see Appendix A).
        Specifically, a questionnaire has been built by using the Qualtrics platform and comprising four sections: In the first one, we welcomed participants and we asked them to report their level of status consumption orientation by using the five-items scale suggested by O’Cass and McEwen (2004) (e.g., “The status of a product is relevant to me”; α = 0,701) and assessed on a 7 pt. Likert scales (1 = “Totally Disagree”, 7 = “Totally Agree”). In the second section, participants have been randomly assigned to one of the two proposed scenarios: Thus, on the basis of the designed two-cell experiment, participants have been randomly assigned to the scenario related to the low Vs. high level of sustainability-related communication focus about the advertising campaign concerning a food waste fighting mobile app called “BoxyFood!”.
        In the third section, we then asked participants to report their level of environmentalism similarly to Sestino, Amatulli and Guido (2021) on the basis of Schuhwerk and Lefkoff-Hagius’ scale (1995) (e.g., “The condition of the environment affects the quality of my life”; 0,808), and their intention to use the mobile application by using the scale drawn from Fishbein and Ajzen (1975) (e.g., “I intend to use the BoxyFood! app in the future”; 0,698). Finally, in the fourth section, we collected basic sociodemographic data (i.e., age, gender, nationality, education level, and employment). 
        Furthermore, to assure high quality in the collected data we inserted among the provided items building the questionnaire and attention check items (i.e., “Please, if you are reading this questionnaire, select answer 3”) on the basis of Oppenheimer, Meyvis, and Davidenko (2009).

3.2 Sample 
The questionnaire has been online randomly administered for a period of six weeks from May, 2022 to June, 2022, 24h available, through the platform Mechanical Turk by Amazon (Aguinis et al., 2021). We initially collected a total amount of 486 questionnaires: The gathered dataset has been cleaned in order both to remove incomplete responses and to check for wrong answers provided for the attention-check questions hidden in the items building the questionnaire. After the data purification, the final sample consisted of a total amount of 408 participants. Participants were aged between 20 and 69 (Mage= 35.019; SDage= 8.098) and consisted of two hundred-twelve male (51.96%), and one hundred ninety-six women (48.04%). As for their education level, eighthly-two of them reported to held a high school or lower diploma (20.10%), or a superior education degree and specifically one hundred thirty-nine declared to held a B.Sc. (34.07%) and one hundred seventy-six declared to held a M.Sc. (43.13%); The rest of them, declared to held a Ph.D. or similar (eleven participants; 2.70%). Among the sample, the most of them (two hundred fourty-eight; 60.78%) declared to be employed, students (seventy-eight; 19.12%), or to be not employed or retired (respectively, seventy-seven, 18.87%; five, 1.23%). Finally, as for participants’ geographical location, the large part of respondents was from Europe (one hundred twelve; 27.45%) or Asia (one hundred thirty-two; 32.35%), while the rest of them reported to be from America (one hundred sixty-four; 40.19%). No participants were from Africa. The detailed sample descriptive analysis in shown in the table below (Tab. 1). 

	Gender
	 
	 

	Male
	212
	51,96%

	Female
	196
	48,04%

	Education
	 
	 

	High School or lower
	82
	20,10%

	B.Sc.
	139
	34.07%

	M.Sc.
	176
	43.14%

	Ph.D. or superior 
	11
	2,70%

	Employment
	 
	 

	Students
	78
	19,12%

	Employed
	248
	60,78%

	Not Employed
	77
	18,87%

	Retired
	5
	1,23%

	Geographical Region
	 
	 

	Europe
	112
	27,45%

	Northen America
	77
	18,87%

	Southern Ameria
	87
	21,32%

	Asia
	132
	32,35%

	Africa
	0
	-


Table 1. Descriptive sample analysis (gender, education, employment, and geographical location)

4. Results
By considering the proposed conceptual model capturing the postulated hypothesis (see Figure 1), we performed statistical analysis by the use of IBM SPSS 26, and particularly by running the SPSS PROCESS macro (Model 7; Hayes, 2018). 
	To test the research hypothesis, we used a non-linear model, that is a mediated-moderation. This model allows examining: (i) the moderating role of status consumption at affecting the relationship between the sustainability-related communication focus and the degree of environmentalism; and (ii) the mediating role of environmentalism between the aforementioned independent variables and the intentions to adopt mobile apps for food recovery.
	Statistical analysis has been performed by following four consequent steps (see Table 2). We firstly calculated the three variables composing the model except for the manipulated independent variable X, that is: (i) consumers’ intention to use the mobile app as the dependent variable, Y; (ii) environmentalism as the mediator, Me; (iii) status orientation as the moderator, Mo. We then estimated results in the rest three steps: Environmentalism (Me; continuous variable) has been expressed as a function of the sustainability-related communication focus related to the advertising campaign concerning the food waste fighting mobile application (X; continuous variable), consumers’ status consumption seeking (Mo; continuous, mean-centered variable) which served as the moderator, and their interaction. In the second step, we evaluated consumers’ intention to use the mobile app (Y; continuous variable) that has been expressed as a function of their environmentalism, which served as the mediator, and by controlling for the direct effect of sustainability-related communication focus (low vs. high). 
In the third step, we finally evaluated the indirect effects of the sustainability-related communication focus on consumers’ intention to use the mobile application, via the effects of environmentalism, by considering the different level of the moderator that is their status consumption orientation. 



	Step 1.
Dependent variable: Environmentalism (Me)
	b
	SE
	t
	p

	Constant
	5,096
	0,107
	47,626
	< 0,001

	Sustainability-related communication focus(X)
	0,657
	0,136
	4,83
	< 0,001

	Status consumption (Mo)
	0,766
	0,141
	5,433
	< 0,001

	X × Mo
	0,353
	0,072
	4,903
	< 0,001

	R2 = 0.4201, MSE = 1.823, F (4, 406) = 38.022 p < .001
	
	
	
	

	Step 2.
Dependent variable: Intention to use mobile app (Y)
	b
	SE
	t
	p

	Constant 
	4,804
	4,620
	1,040
	< 0,001

	Sustainability-related communication focus (X)
	0,916
	0,176
	5,205
	< 0,001

	Environmentalism (Me)
	0,886
	0,108
	8,204
	< 0,001

	R2 = 0.898, MSE = 1.421, F (2, 405) = 88.602, p < .001
	
	
	
	

	Step 3. 
Conditional indirect effects of X on Y at low and high levels of Status Consumption (Mo)
	b
	SE
	LLCI
	ULCI

	Low level of Mo (M - 1SD)
	0,132
	0,088
	-0,022
	0,138

	High level Mo (M + 1SD)
	0,543
	0,163
	0,317
	0,745

	Index of moderated mediation
	0,174
	0,048
	0,121
	0,302


Note. N = 408; X= Predictor (continuous and mean-centered); Mo= Moderator (continuous and mean-centered); Me= Mediator (continuous); Y = Ultimate dependent variable (continuous); LLCI = Lower-level confidence interval; ULCI = Upper-level confidence interval. 
Table 2. Results of the moderated-mediation analysis (Model 14; Hayes, 2018).

Based on the table above (Tab. 2), results confirmed the expected effects.
Specifically, the performed statistical analysis interestingly show that both the sustainability-related communication focus (X; b = 0,657, p < 0,001) and consumers’ status consumption orientation (Mo; b = 0,766, p < 0.001) were positively related to consumers’ environmentalism (Me). The effect of the interaction term (sustainability-related communication focus  status consumption orientation) was positive and significant (b = 0.353, p < 0,001). Moreover, consumers’ environmentalism (Me) was revealed also as positively related to their intention to use the mobile application (Y; b = 0,886 p < 0,001), even when considering the direct effect of individuals’ perceived human-like interaction level (b = 0,916, p < 0,001).  
Furthermore, based on our hypothesis, results also shown that the interaction term exerted an indirect effect on to use the mobile app (with an index of moderated mediation measured as b = 0,174, 95% Confidence Interval [CI]: 0,121, 0,302). Consistently with the proposed hypothesis, the sustainability-related communication focus exhibit an indirect effect on consumers’ intention to use the mobile app via their environmentalism, finally resulting in positive and significant effect among those consumers showing higher level of status consumption orientation (M+1SD: b = 0.,43, 95% CI = 0,317, 0,745); Conversely such effect was revealed as  non-significant among those with a lower level of status consumption orientation (M-1SD: b = 0,088, 95% CI, including zero). To consolidate our findings, we also repeated the analysis by controlling for the possible effect of consumers’ socio-demographics. The results remained significant after having controlled for the role of gender, age, income, and educational level.
Based on our hypothesis, we further deeply explored the significant interaction effect between the sustainability-related communication focus (low vs. high) and consumers’ status consumption on environmentalism by performing the Johnson-Neyman floodlight analysis (by following Spiller et al., 2013), in the attempt to estimate the effects of the predictor (that is sustainability-related communication focus) on the environmentalism, across all levels of the moderator (status consumption). Such analysis confirmed both our hypothesis and results, by showing how the aforementioned effect is significant for all levels of change seeking equal to or higher than -1,109 (bJN= 0, 243, SE= 0,123, 95% CI: 0,000, 0,486 (see the region of significance in grey color displayed in the Fig. 2 below).
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Figure 2. Results of the floodlight analysis showing the effect of sustainability-related communication focus (low vs. high) on environmentalism, at the different level of consumers’ status consumption. The is shown on the y-axis of the graph; the different levels of status consumption are reported on the x-axis. 



5. General discussion and conclusion
5.1 Overall discussion and theoretical implications
In the last decades sustainable consumption behavior has gained considerable attention in marketing literature (Amatulli et al., 2021a; Greer et al., 2021; Line et al., 2016; Lee et al., 2020). As per the food sector, consumers’ sensitiveness to the promotion of initiatives aimed at reducing food waste has increased dramatically. 
The proliferation of technologies like food waste fighting mobile apps represent practical tools, typically used by small firms, that may sustain ecological behaviors entertaining consumers (Cane and Parra, 2020; Gunden et al., 2020). Such technologies allow improving food recovery by connecting consumers with firms (restaurants, bar, pubs or other activities) having leftover food. Indeed, marketers and practitioner have tried to understand the determinants of the adoption of these technologies, assuming, however, that consumer behavior mainly depends on the degree of environmentalism. 
In this paper we show how consumers’ intention to act pro-environmentally not only depends on their sustainable orientation but also on their need to signal a status, to be perceived as green by other people. To demonstrate this, we conducted a study that examines the interplay between sustainability-related communication focus and status consumption orientation and its effect on consumers’ environmentalism, and, on the intention to use food waste fighting mobile apps. Our findings suggest that the traditional view, according to which green purchase is only due to sustainable orientation (Cruz and Manata, 2020; Gilg et al., 2005; Paul et al., 2016), is limited. Interestingly, we show that the sustainability-related communication focus exerts a significant and positive effect on consumers’ intention to use food waste fighting mobile apps trough the effect of environmentalism, and such effect may be stronger among those consumers who exhibit higher level of status signaling.
This paper has theoretical implications that may improve our current understand of the motivations that drive the adoption of new technologies aimed at sustaining pro-environmental behaviors. Through the proposed study, we show that communications strategies are still of paramount importance when examining consumer behavior. Specifically, a high sustainability-related communication focus in marketing communications significantly impact the degree of environmentalism and, indirectly, the intention to adopt apps to reduce food waste. This result reflects the traditional view, according to which, using marketing messages that appeals to sustainability may foster consumers’ intention to engage in sustainable consumption, and, in particular, in initiatives that protect the environment by reducing food waste (Grimmer and Wolley, 2016; Majer et al., 2022; Schmuck et al., 2018). 
More interestingly, our findings suggest that focusing on communication strategies that highlight the beneficial effects for the environment is not the only condition that plays a role. In a society that is increasingly connected, where consumers pay a lot of attention to the way they appear to other ones – especially on social media – sustainable consumption behavior may also depend on self-interested motives (De Dominicis et al., 2017), to reach personal benefits (Grimmer and Woolley, 2014). Indeed, we show that status consumption orientation positively affects the degree of environmentalism. Such result appears consistent with some scholars (i.e., Griskevicius et al., 2010; Sestino, Amatulli and Guido, 2021) noting how consumers need to be recognized from other people in a particular way, such as, for instance, as green consumers. The main reason behind such behavior is related to consumers’ desire to acquire a certain status. 
In addition to extant literature, we also show that sustainability-related communication focus and status consumption interact at affecting the degree of environmentalism and consumers’ intention to adopt food waste fighting mobile apps. At the best of authors’ knowledge, this is the first study that show the presence of an interaction effect among these two variables, thereby demonstrating status consumption reinforce the effect of a communication strategy having a focus on sustainability.
From a technological point of view, this study also contributes at better understanding the motivation behind technology adoption. Researchers in this domain have traditionally considered possible determinants like usefulness or ease of use – often in relation to the TAM (Technology Acceptance Model). As our study focuses on mobile apps, these kinds of variables are not meaningful to assess consumer behavior. Instead, we offer a more comprehensive explanation by focusing on sustainable behavior and status consumption, that may be also used to examine technology adoption in other-related domains.

5.2 Managerial implications
This research has also practical implications that may guide managers and practitioners in the formulation of more effective communication strategies. The use of mobile apps involves the participation of two different entrepreneurial subjects, namely the businesses that produce and want to save leftover food (restaurants, bar, pubs or other activities), and the owner of the aforementioned apps (like ToGoodToGo). The results of this study have implications that regard both actors. As for the formers, a communication oriented to sustainable issues could be important to attract green consumers reinforcing brand reputation. From this point of view, managers should promote the use of apps against food waste by leveraging on the positive consequences for the environment. In this sense, could be also useful for firms showing a certain effort in other-related environmental, and social issues with the final aim to foster the brand identity. As for the latters, the need of consumers to signal a status when using such apps, may be exploited in communication strategies. For instance, through an app, could be given the opportunity consumers sharing related contents on social networks. In this way, people can let other ones know their green consumption experience, thus signaling they are acting in a sustainable way. Indirectly, such activities will produce positive eWOM (electronic Word-of-Mouth) against the app, thereby increasing the number of possible users. Lastly, exploiting consumers’ need to signal a certain status to promote pro-environmental behaviors may rise ethical issues. As we show that the use of food waste fighting mobile apps is not only driven by environmental motivations, it is possible to state that the notion of green consumers is not sufficient to explain such behaviors (see also McCarthy and Liu, 2017). The risk that follows is that firms could incentivize fictitious green behaviors with the scope of attracting consumers that only want to signal their status. 
Managerial, boosting business adoption of food fighting mobile applications as an innovation business strategies, may positively contribute on business performances in several ways: Firstly, as for cost reduction implementing food waste fighting mobile applications can help businesses reduce costs associated with food waste: By effectively managing inventory and reducing food waste, businesses can minimize their expenses on purchasing and disposing of excess or spoiled food. Secondly, these applications can improve operational efficiency by providing real-time data on food inventory, expiration dates, and demand patterns: This information can help managers make more accurate forecasts and optimize their purchasing and production processes, leading to better inventory management and reduced waste. Thirdly, because of the active role of final consumers, these applications generate valuable data on food consumption patterns, waste generation, and other related metrics: By analyzing this data, managers can gain insights into consumer preferences, optimize menu planning, identify areas for improvement, and make data-driven decisions to reduce waste and improve profitability.

5.3 Limitations and future research
This paper has also some limitations that may offer opportunities for future research. First, we focused, as dependent variables, only on consumers’ intention neglecting the possible role of willingness to pay, as extant literature showed that, in the setting of status consumption behaviors, the price does not represent a key factor (Jagau and Vyrastekova, 2017). In addition to this, the reduced prices fixed by businesses in the food sector are often symbolic even though related to the quantity of food in the “box”. However, it should be interesting future studies include consumers’ willingness to pay to verify the (ir)relevance of price. Second, in this paper we analyzed the adoption of food waste fighting mobile apps under the lens of consumers without considering which are the factors that may incentivize firms operating in the food sector to make available leftover food through mobile apps. In analogy to what we find in our paper for consumers, future studies could examine if the participation of firms only depends on their environmental orientation. Indeed, it is possible that firms may participate with the true purpose of making marketing initiatives, to be perceived as green by consumers, thus reinforcing brand image. This could lead firms to provide food to consumers ad-hoc requests. In this way, the sustainable function of these mobile apps would be neutralized with negative consequences for the environment. From a social point of view, it would be necessary to find possible strategies to prevent this phenomenon. For instance, consumers with a high environmental concern and a less inclination to status consumption, would report these cases to preserve the sustainable function of these technologies. Considering this, it would be useful to implement a new functionality in the app that allows consumers reporting such controversial cases.
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Appendix

Status consumption orientation (Mo)
Source: O’Cass, A., and McEwen, H. (2004), “Exploring consumer status and conspicuous consumption”, Journal of Consumer Behavior: An International Research Review, Vol. 4 No. 1, pp. 25-39.

Items: 
· I would buy a product just because it has status
· I am interested in new product if it had status
· The status of a product is relevant to me
· A product is more valuable to me if it has some snob appeal
· I would pay more for a product if it had status

Manipulation concerning to the “Sustainability-related communication focus” (X, IV)

	Low
	High 

	This is Boxy Food! a new mobile application for your smartphone created to reduce food waste and to give another opportunity to unsold food in restaurants, bars, groceries, pastry shops and other activities, promoting great actions!

Through our app, you can buy a Special Box in which you’ll find a certain type of surplus food at the end of the day, that you will pay just one third of the initial price. You can’t decide which food you’ll find in the Box, because it depends on the remainder of that day. Using the application, you can help the stores next to you to not throw away products and to reduce waste in our planet.
	This is Boxy Food! a new mobile application for your smartphone created to reduce food waste and to give another opportunity to unsold food in restaurants, bars, groceries, pastry shops and other activities, promoting sustainable behavior!

Through our app, you can buy a Special Box in which you’ll find a certain type of surplus food at the end of the day, that you will pay just one third of the initial price. You can’t decide which food you’ll find in the Box, because it depends on the remainder of that day. Using the application, you will be incredibly sustainable, and you will help the stores next to you to not throw away products and to reduce waste in our planet.



Environmentalism (Me)
Source: Dunlap, Riley E. and Kent D. Van Liere (1978), “The New Environmental Paradigm,” The Journal of Environmental Education, Vol. 9, pp. 10-19.
Schuhwerk, Melody E. and Roxanne Lefkoff-Hagius (1995), “Green or Non-Green? Does Type of Appeal Matter When Advertising a Green Product?” Journal of Advertising, 24 (Summer), 45-54.

Items: 
- I am concerned about the environment
- The condition of the environment affects the quality of my life
- I am willing to make sacrifices to protect the environment
- My actions impact on the environment

Intention to use the mobile application (Y, DV)
Source: Fishbein, M., Ajzen, I., (1975). Belief, attitude, intention and behavior: an introduction to theory and research. Reading: Addison–Wesley.

Items:

- I intend to use the BoxyFood! app in the future
- Probably, I will use the BoxyFood! app in in the future

Sociodemographic variables
	Sex: Male (He/Him) – Female (She/Her)
	Age: [Year of birth]
	Education: Lower than high school diploma; High School Diploma; B.Sc.; M.Sc.; Ph.D.
	Employment: Student; Employed; Not Employed; Retired
	Geographical location: Europe; Northen America; Southern America; Asia; Africa
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