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Food choices are difficult to change. People’s individual motivations (such as taste, cost, and food preferences) can be at odds with the negative environmental outcomes of their food choices (such as deforestation, water pollution, and climate change). How then can people be encouraged to adopt more sustainable food choices? This rapid review uses a dual-processing framework of decision-making to structure an investigation of the effectiveness of interventions to encourage sustainable food choices (e.g., local and organic food consumption, reducing meat and dairy intake, reducing food waste) via voluntary behavior change. The review includes interventions that rely on fast, automatic decision-making processes (e.g., nudging) and interventions that rely on more deliberate decision-making (e.g., information provision). These interventions have varying degrees of success in terms of encouraging sustainable food choices. This mini-review outlines some of the ways in which our understanding of sustainable food choices could be enhanced. This includes a call for the inclusion of possible moderators and mediators (past behavior, attitudes, beliefs, values) as part of effect measurements, because these elucidate the mechanisms by which behavior change occurs. In light of the climate change challenge, studies that include long-term effect measurements are essential as these can provide insight on how to foster sustained and durable changes.
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INTRODUCTION

Encouraging people to adopt environmentally sustainable diets is an important step toward lowering greenhouse gas emissions. Several studies indicate that individual food-related behaviors–adopting plant-based diets, buying foods with a low carbon footprint, recycling of edible food waste–have significant impacts on overall emission reductions (Steinfeld et al., 2006; Parfitt et al., 2010; Berners-Lee, 2011; Garnett, 2013, 2016; Gerber et al., 2013; Hoolohan et al., 2013; Godfray et al., 2018). This suggests that encouraging the uptake of environmentally sustainable food behaviors can have a substantive impact on limiting climate change.

Encouraging people to alter their food choices is notoriously difficult (Nestle et al., 1998). Large-scale initiatives, such as the “5-a-day” campaign promoting fruit and vegetable intake, are well-known among the general public, but have not necessarily resulted in substantive changes in behavior (Wood, 2019). In the field of environmentally sustainable food choices, a growing body of intervention studies can help shed light on the efficacy of behavior change interventions.

This integrative mini-review (note that this is not a systematic literature review) summarizes what is known about the effectiveness of interventions to encourage environmentally sustainable food choices. It draws on a range of peer-reviewed studies, from randomized control trials to pre-test/post-test design, conducted in a variety of settings, from university cafeterias to convenience stores, and a variety of food-related behaviors. The methods that were used to select the studies, including keyword searches, inclusion and exclusion criteria, and the time period covered, can be found in the Supplementary Materials. The two overarching questions of this review are: how effective are behavior change interventions to encourage environmentally sustainable food choices and what psychological mechanisms can account for the effects?



THEORETICAL FRAMEWORK

In psychology, human behavior is often explained via dual-process theories of behavior (Evans, 2008). Dual-process theories of behavior posit that there are two distinct processes that govern decision-making. One is automatic, quick and unconscious, the other is deliberative, slow, and conscious (Kahneman, 2011). Some decisions are informed by the central route (requiring cognitive effort) and other decisions are guided by the peripheral route of information processing (based on cues and heuristics) (Petty and Cacioppo, 1986).

Several scholars argue that food choices are habitual: they are automatic responses to cues in the environment (Wood and Neal, 2009; Lally et al., 2010; Neal et al., 2011). Neal et al. (2011) found that when people in a cinema were given a box of 7 days old stale popcorn, those with strong popcorn eating habits ate 70% of the stale popcorn. What is more, nobody liked the stale popcorn. The cue (watching a movie in a cinema) made the response (eating popcorn) more or less automatic, regardless of people’s motivations (disliking the popcorn). Other researchers propose that food choices are (also) driven by a deliberate decision-making process. For example, a recent meta-analysis found that people’s organic food choices are strongly associated with attitudes toward organic foods as well as past behavior (a proxy for habits) (Nardi et al., 2019).

The distinction between fast and slow decision-making processes could help explain the (in)effectiveness of behavior change interventions. For example, one of the reasons why the “five-a-day” campaign may not have resulted in increased fruit and vegetable consumption is that this type of information provision relies on the slow mode of processing. If fruit and vegetable consumption is indeed habitual behavior, information provision will not change people’s behavior. Rather, cues in the environment could be altered (placing fruits by the check-out counter; see Kroese et al., 2016) to facilitate the desired behavior.

This integrative mini-review (please see Supplementary Materials for methods detailing study selection) uses a dual-processing framework to structure an investigation of the effectiveness of interventions to encourage environmentally sustainable food choices. The review includes nudging, food labels, visual prompts, information provision, and the use of social norms (for detailed information about each study, see Table 1). This review has two main aims: (i) examine the effectiveness of behavior change interventions and (ii) explore underlying psychological mechanisms that can help explain why an intervention is (in)effective. In doing so, this review summarizes recent advances and the current state of our understanding in the field.


TABLE 1. Summary table of key characteristics of the intervention studies included in this mini-review.
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OVERVIEW OF BEHAVIOR CHANGE INTERVENTIONS


Nudging

Nudges involve a (simple) change to the context in which people make decisions (Thaler and Sunstein, 2009). Nudges do not change economic incentives or ban certain products. Rather, nudges steer people toward the desired behavior by changing the choice architecture. Different types of nudges have been implemented in food research, including changes to the default (e.g., labeling a vegetarian option the “dish of the day”) and changes to the food environment (e.g., placing healthy foods by the check-out counter instead of unhealthy foods; increasing the availability of vegetarian options on a menu).

The assumptions that underlie nudging are grounded in behavioral economics. Behavioral economics identifies common patterns of thinking that deviate from the assumption that people are rational decision makers (Sunstein, 2014). Nudging interventions alter the choice architecture (e.g., the food environment) so that people’s automatic, quick mode of decision making is activated. This suggests that nudging might be particularly effective in changing behaviors that rely on automatic processes, such as food choices (van Kleef and van Trijp, 2018; Vecchio and Cavallo, 2019).


Changes to the Default

One version of nudging consists of labeling a specific menu item as “dish of the day,” or “Chef’s recommendation.” While scenario studies (involving hypothetical meal choices) have shown promising effects of this type of nudging on vegetarian meal choices (e.g., Campbell-Arvai et al., 2014; Bacon and Krpan, 2018), experimental field studies do not seem to observe significant effects. In a randomized controlled field experiment conducted in four European countries, Zhou et al. (2019) found that labeling plant-based options as “dish of the day” did not influence people’s meal choices in a restaurant setting. Study findings by dos Santos et al. (2018) also indicate that a “dish of the day” nudge in cafeterias did not increase the uptake of plant-based meals.



Changes to the Food Environment

Other applications of nudging involve changing something in the food environment to encourage sustainable food choices. Kurz (2018), for example, found that when the vegetarian option on a menu was made more visible (putting it on the counter where customers placed their order) sales of vegetarian dishes showed a small but significant increase relative to baseline. Altering the availability or portion size is another form of changing the food environment. Garnett et al. (2019) varied the vegetarian offerings in three University of Cambridge college cafeterias and collected individual-level meal selection data. A doubling of the availability of vegetarian offerings (from 25 to 50%) was associated with an 8% increase in sales, compared with a control group. Similarly, Vandenbroele et al. (2018) found that adding smaller portion sizes to a retailer’s assortment reduced the total volume of meat sold, relative to a control retailer.



Carbon and Environmental Labels

Studies show that people are generally unaware of the extent to which their food choices impact the environment (e.g., de Boer et al., 2016). Carbon labels can provide insight into the climate impact of a particular food. Environmental (or eco) labels provide a holistic overview of impacts, such as land use changes, deforestation, water use, pesticide use and greenhouse gas emissions. These environmental impacts are often estimated via Life Cycle Analysis (LCA), whereby impacts associated with all phases of a product’s life cycle (production, distribution, consumption, and disposal) are added up (see for example Berners-Lee, 2011; Berners-Lee et al., 2012; Hallström et al., 2015). Food labels are a type of information provision that guide food choices in the food environment, when people make decisions about which product to buy.

Researchers have proposed that food labels affect people’s food choices by virtue of being an environmental label (e.g., Vlaeminck et al., 2014). Such labels might “prime” people to choose an environmentally friendly food product via a quick, unconscious decision-making process. Guéguen et al. (2012), for example, found that when menus contained watermark visual cues related to the sea, diners were more likely to choose fish dishes. Other scholars, in contrast, would suggest that a more conscious and deliberate process is involved: carbon labels activate people’s environmental values and beliefs, which in turn influence food choices. Empirical studies indicate that the effect of carbon labels on food choices depends on people’s levels of environmental concern (e.g., Thøgersen, 2000; Grunert et al., 2014; Shewmake et al., 2015; Thøgersen and Nielsen, 2016).

Food labels seem to have a positive, but modest effect on people’s food choices (see Table 1). In a randomized field experiment in Swedish retail stores, Elofsson et al. (2016) found that when milk carried a “climate certified” label, daily sales increased by approximately 6% relative to a standard milk label. A study in an Australian convenience store by Vanclay et al. (2011) observed an increase in sales of food products that carried a “green” low carbon label, relative to products with a higher carbon impact. However, this study also found that carbon labels did not necessarily discourage consumers from buying products with a high climate impact, such as milk (see also Vlaeminck et al., 2014 for a similar finding).

Carbon labels have also been used alongside other interventions (Spaargaren et al., 2013; Visschers and Siegrist, 2015; Brunner et al., 2018). For example, Brunner et al. (2018) developed carbon labels (using a green/yellow/red traffic light system to indicate climate impact) for dishes in a university student cafeteria in Gothenburg, Sweden. In addition, information about links between food and climate change was provided via a website and posters in the cafeteria. While there was a significant 11.5% increase in sales of climate-friendly green dishes during the label phase (compared with baseline), there were no changes in sales of yellow-or red-labeled meat dishes (i.e., dishes with a higher climate impact). Because a combination of information provision and food labels was used in these studies, it is difficult to attribute any effect of the use of food labels alone.



The Provision of Information

In contrast to food labels, which guide food choices “in the moment” (i.e., when people are in a supermarket), information provision generally occurs outside the food environment. This can be, for example, mass media information campaigns, or guidelines from the government (e.g., the ever-changing “food pyramid”; see Nestle, 2013). The provision of information or education is based on a “knowledge-deficit” approach and assumes that when people have more information and “better” knowledge, that behavior change will follow. As such, information provision generally assumes a deliberate, conscious decision-making process.

For example, Monroe et al. (2015) developed an interactive web-based intervention to encourage the uptake of environmentally friendly eating behaviors among university students. The intervention consisted of modules on local food, food waste, and environmentally friendly protein and was displayed as text, pictures, video clips and interactive quizzes. A significant increase in self-reported green eating behaviors was observed, relative to a control group. Carfora et al. (2019) found that text messages about health or environmental benefits (combined with a reminder to reduce meat consumption) were associated with a reduction in self-reported red meat consumption immediately following the intervention and a follow-up 1 month later.

Bernstad et al. (2013) found that while written information was not effective in encouraging food waste recycling, when the same information was delivered in a face-to-face format, it did change behavior. In a separate study, Bernstad (2014) found that written information did not result in behavior change, but the subsequent installation of waste sorting equipment was associated with a significant 49% increase in the amount of recycled food waste. Linder et al. (2018) developed information that specifically addressed key barriers to recycling food waste (based on interviews with residents) and found that the provision of targeted information was associated with a significant 26% increase in food waste recycling (relative to baseline).



Visual Prompts

Visual prompts are a brief form of information provision that act as a reminder to engage in a certain behavior (e.g., stickers, posters, signs, flyers). Prompts appear to be most effective when the behavior is easy to do (Abrahamse and Matthies, 2018) and when people are already motivated to perform the behavior (Schultz, 2014). Prompts can act as cues and promote behaviors via a quick decision-making process. Indeed, some researchers refer to prompts as “nudges” (e.g., Shearer et al., 2017).

In a randomized control trial, Shearer et al. (2017) found that placing a sticker on general waste bins reminding people to recycle their food waste (“No food waste please. Remember to use your food recycling caddy”) increased the amount of recycled food waste by 20%, relative to a control group (no sticker on bin). Whitehair et al. (2013) examined the effectiveness of a visual prompt to reduce edible food waste in a university dining facility. When a visual prompt was introduced (reminding students to not waste food), the amount of edible food waste was reduced by 15%. When information was then provided on how much food waste was generated in the cafeteria, this did not have an additional effect. This may be because telling students that a lot of food is wasted may have (inadvertently) made a social norm salient (cf. Cialdini, 2003) that everybody wastes food. Sussman et al. (2013) observed that a visual prompt was associated with a significant increase in composting behavior in a repeated measures study. In a between-subjects study, however, they found that a prompt did not influence composting behavior (Sussman and Gifford, 2013).



Social Norms

Social norms refer to the notion that behavior is influenced by what other people do (descriptive social norms) and what people think is expected of them (injunctive norms) (Cialdini, 2003). Social norms influence behavioral choices when they are made salient. There is some evidence to suggest that people differ in the degree to which they are susceptible to social norms (e.g., Stöckli and Hofer, 2020). This implies that people may not necessarily follow social norms because these norms are “cued,” but because they are important to people in their deliberate decision making.

Social norms are used as part of information provision or feedback provision and sometimes as part of short prompts. Sparkman and Walton (2017) used social norms as part of information provision to encourage a reduction in meat consumption in a campus cafeteria. The authors examined the effect of descriptive social norms (the % of other people who do a behavior) with so-called “dynamic” social norms (norms about the changes in behavior other people engage in). Patrons who were given information about dynamic norms (“30% of Americans have started to make an effort to limit their meat consumption”) were significantly more likely to choose a meatless lunch, compared with a descriptive social norm message and control. Stöckli et al. (2018) found that a standard prompt (encouraging people to ask for a takeaway box for any leftovers) and a prompt with a descriptive norm message (i.e., “many guests ask us to wrap their pizza leftovers”) were associated with an increase in patrons asking for takeaway boxes. The normative prompt was no more effective than the standard prompt.

Nomura et al. (2011) conducted a randomized control trial to examine the effect of social norm feedback on participation in a food waste reduction scheme. They found that households in the social norm group significantly increased participation rates, relative to a control group. Households who had received feedback accompanied by a smiley face (the street performed better than average) and those who had received a sad face (the street performed worse than average) had higher participation rates relative to control streets.



PSYCHOLOGICAL MECHANISMS: EXPLORING MEDIATORS AND MODERATORS

It is important to consider the psychological mechanisms through which interventions result in behavior change. Relatively few studies in this review included potential moderators or mediators and what follows illustrates what some of these mechanisms might be.


Past Behavior

Past behavior refers to the extent to which people engage in the target behavior prior to the intervention. In some cases, frequency of past behavior is used as an indicator of habit. Garnett et al. (2019) found that past behavior was a significant moderator of the effect of nudging on food choices. The effect of the nudge (increased availability of vegetarian meal choices) was stronger for those who would not normally eat vegetarian options. Scenario studies point to a similar effect. For example, Bacon and Krpan (2018) found that labeling a vegetarian option as “Chef’s Recommendation” (nudge) did not affect vegetarian meal choices, but the effect of nudging was moderated by past behavior. Infrequent vegetarians were more likely to choose the vegetarian option when this was presented as the recommended option, compared with frequent vegetarians.



Universalism Values

Studies have found that human values (i.e., guiding principles in people’s lives; Schwartz, 1994) are associated with sustainable food choices. Universalism values, for example, are (positively) associated with organic food choices (Vermeir and Verbeke, 2008) and vegetarianism (Hayley et al., 2015; Graham and Abrahamse, 2017). Universalism values are part of the self-transcendence dimension and reflect the value people place on care for nature.

Some studies have found that universalism values are predictive of food choices independently of the effect of an intervention (e.g., Campbell-Arvai et al., 2014; Zhou et al., 2019) Zhou et al. (2019) found that participants with stronger universalism values were more likely to choose plant-based options, irrespective of a nudge intervention. This suggests, perhaps, that for people with strong universalism values, the choice of plant-based meals is the result of deliberate decision-making and not easily changed by an intervention that relies more on automatic decision making.

It might be that values moderate the effect of an intervention on sustainable food choices, but the evidence for this is limited. Interventions to encourage sustainable food choices may well be more effective when people have stronger universalism values. For example, Graham and Abrahamse (2017) found that an informational message about the climate impacts of meat consumption was associated with stronger intentions to reduce meat consumption, particularly for people with strong self-transcendence values. However, none of the intervention studies included in this review reported possible moderating effects of universalism (or other) values.



Attitudes and Beliefs

The literature points to a close connection between people’s attitudes and beliefs and their food choices. Carfora et al. (2019) found that attitudes toward red meat mediated the effect of their text message intervention on red meat consumption. These text messages were associated with a more positive attitude toward reducing the consumption of red meat. This strengthened attitude, in turn, was associated with a reduction in red meat consumption. Lab studies have also found evidence for a mediating role of attitudes and beliefs. For example, Vainio et al. (2018) found that people’s prior beliefs about meat influenced the effectiveness of an informational message. Reading an informational message was only associated with stronger behavioral intentions among those who already held strong negative beliefs about meat (“meat-skeptics”) and not among so-called “meat believers.”



DISCUSSION

The findings of this review indicate that interventions can be used effectively to encourage environmentally sustainable food choices. The review draws on a substantive body of research on this topic. This ranges from carefully crafted interventions that focus on people’s motivations and deliberate decision-making processes to interventions that involve simple changes in the choice architecture that facilitate certain behaviors in more “cued” and unconscious ways.

Nudging interventions have some potential to encourage sustainable food choices. Increasing the availability of vegetarian dishes was shown to be effective (Garnett et al., 2019) and so was a reduction in portion sizes of meat (Vandenbroele et al., 2018). However, a “dish of the day” approach seemed ineffective (Zhou et al., 2019). Overall, food labels are effective in encouraging sustainable food choices on their own (e.g., Vanclay et al., 2011) and as part of wider information campaigns about links between food and climate change (e.g., Spaargaren et al., 2013; Visschers and Siegrist, 2015). But it would appear that carbon labels do not necessarily discourage the uptake of products with a high climate impact, such as milk or meat (e.g., Vanclay et al., 2011; Vlaeminck et al., 2014; Brunner et al., 2018).

The provision of information alone is generally not considered to be an effective strategy for behavior change more generally (Abrahamse et al., 2005; Schultz, 2014). The findings in the area of sustainable food corroborate this (e.g., Bernstad, 2014). However, when information is crafted to address specific behavioral barriers (Linder et al., 2018), when it is combined with a motivational goal (Monroe et al., 2015; Carfora et al., 2019) or when it emphasizes social norms (Sparkman and Walton, 2017), information provision can have a positive impact.

The evidence-base for the effectiveness of interventions to encourage environmentally sustainable food choices is growing. However, more research is needed on possible mediators and moderators that can explain why a behavior change intervention was successful (or not). Including moderators or mediators, such as past behavior, cultural values, and prior beliefs and attitudes can provide valuable insights into the mechanisms by which interventions change behavior.

Only one intervention study (Zhou et al., 2019) examined cross-country differences in the effectiveness of a behavior change intervention (a “dish-of-the-day” nudge). While the nudge intervention was not effective in any of the four countries, the authors did observe that participants from the United Kingdom more often tried plant-based dishes compared with French participants. This could for example be due to a higher prevalence of vegetarianism in the United Kingdom relative to France. More research is needed to explore the role of social and cultural processes and how they are linked to food choices (for a review on this topic, see Carrus et al., 2018). More comparative research would also be useful to better understand the effectiveness of different interventions in different food environments (e.g., at home vs. a restaurant vs. a supermarket).

Lastly, relatively little is known about the long-term effects of interventions, as a majority of studies measured immediate, short term effects only. More research could be conducted on the durability of behavior change. Increasing the availability of vegetarian options may be effective in the short term (e.g., at the point of sale), but it is not clear whether this “nudge” will have the potential to affect behavior in other settings, or to instill durable changes (see also Ewert, 2020). This is an important area for future research, because moving toward the adoption of lower carbon diets will require sustained changes in behavior.



AUTHOR CONTRIBUTIONS

WA conducted the literature search, conducted the literature review, and wrote the manuscript.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2020.589674/full#supplementary-material



REFERENCES

Abrahamse, W., and Matthies, E. (2018). “Informational strategies to promote pro-environmental behaviour: changing knowledge, awareness and attitudes,” in Environmental Psychology: An Introduction, eds L. Steg, and J. I. M. de Groot (Hoboken, NJ: John Wiley & Sons), 263–272.

Abrahamse, W., Steg, L., Vlek, C., and Rothengatter, T. (2005). A review of intervention studies aimed at household energy conservation. J. Environ. Psychol. 25, 273–291. doi: 10.1016/j.jenvp.2005.08.002

Bacon, L., and Krpan, D. (2018). (Not) Eating for the environment: the impact of restaurant menu design on vegetarian food choice. Appetite 125, 190–200. doi: 10.1016/j.appet.2018.02.006

Berners-Lee, M. (2011). How Bad Are Bananas? The Carbon Footprint of Everything. Vancouver: Greystone Books.

Berners-Lee, M., Hoolohan, C., Cammack, H., and Hewitt, C. N. (2012). The relative greenhouse gas impacts of realistic dietary choices. Energy Policy 43, 184–190. doi: 10.1016/j.enpol.2011.12.054

Bernstad, A. (2014). Household food waste separation behavior and the importance of convenience. Waste Manag. 34, 1317–1323. doi: 10.1016/j.wasman.2014.03.013

Bernstad, A., la Cour Jansen, J., and Aspegren, A. (2013). Door-stepping as a strategy for improved food waste recycling behaviour–Evaluation of a full-scale experiment. Resour. Conserv. Recycl. 73, 94–103. doi: 10.1016/j.resconrec.2012.12.012

Brunner, F., Kurz, V., Bryngelsson, D., and Hedenus, F. (2018). Carbon label at a university restaurant–label implementation and evaluation. Ecol. Econ. 146, 658–667. doi: 10.1016/j.ecolecon.2017.12.012

Bucher, T., Collins, C., Rollo, M. E., McCaffrey, T. A., De Vlieger, N., Van der Bend, D., et al. (2016). Nudging consumers towards healthier choices: a systematic review of positional influences on food choice. Br. J. Nutr. 115, 2252–2263. doi: 10.1017/s0007114516001653

Campbell-Arvai, V., Arvai, J., and Kalof, L. (2014). Motivating sustainable food choices: the role of nudges, value orientation, and information provision. Environ. Behav. 46, 453–475. doi: 10.1177/0013916512469099

Carfora, V., Catellani, P., Caso, D., and Conner, M. (2019). How to reduce red and processed meat consumption by daily text messages targeting environment or health benefits. J. Environ. Psychol. 65:101319. doi: 10.1016/j.jenvp.2019.101319

Carrus, G., Pirchio, S., and Mastandrea, S. (2018). Social-cultural processes and urban affordances for healthy and sustainable food consumption. Front. Psychol. 9:2407. doi: 10.3389/fpsyg.2018.02407

Cialdini, R. B. (2003). Crafting normative messages to protect the environment. Curr. Direct. Psychol. Sci. 12, 105–109. doi: 10.1111/1467-8721.01242

de Boer, J., de Witt, A., and Aiking, H. (2016). Help the climate, change your diet: a cross-sectional study on how to involve consumers in a transition to a low-carbon society. Appetite 98, 19–27. doi: 10.1016/j.appet.2015.12.001

dos Santos, Q., Nogueira, B. M., Rodrigues, V. M., Hartwell, H., Giboreau, A., Monteleone, E., et al. (2018). Nudging using the ‘dish of the day’ strategy does not work for plant-based meals in a Danish sample of adolescent and older people. Int. J. Consum. Stud. 42, 327–334. doi: 10.1111/ijcs.12421

Elofsson, K., Bengtsson, N., Matsdotter, E., and Arntyr, J. (2016). The impact of climate information on milk demand: evidence from a field experiment. Food Policy 58, 14–23. doi: 10.1016/j.foodpol.2015.11.002

Evans, J. S. B. (2008). Dual-processing accounts of reasoning, judgment, and social cognition. Annu. Rev. Psychol. 59, 255–278. doi: 10.1146/annurev.psych.59.103006.093629

Ewert, B. (2020). Moving beyond the obsession with nudging individual behaviour: towards a broader understanding of behavioural public policy. Public Policy Adm. 35, 337–360. doi: 10.1177/0952076719889090

Garnett, E. E., Balmford, A., Sandbrook, C., Pilling, M. A., and Marteau, T. M. (2019). Impact of increasing vegetarian availability on meal selection and sales in cafeterias. Proc. Natl. Acad. Sci. U.S.A. 116, 20923–20929. doi: 10.1073/pnas.1907207116

Garnett, T. (2013). Food sustainability: problems, perspectives and solutions. Proc. Nutr. Soc. 72, 29–39. doi: 10.1017/s0029665112002947

Garnett, T. (2016). Plating up solutions. Science 353, 1202–1204. doi: 10.1126/science.aah4765

Gerber, P. J., Steinfeld, H., Henderson, B., Mottet, A., Opio, C., Dijkman, J., et al. (2013). Tackling Climate Change Through Livestock: A Global Assessment of Emissions and Mitigation Opportunities. Rome: Food and Agriculture Organization of the United Nations (FAO.

Godfray, H. C. J., Aveyard, P., Garnett, T., Hall, J. W., Key, T. J., Lorimer, J., et al. (2018). Meat consumption, health, and the environment. Science 361:eaam5324.

Graham, T., and Abrahamse, W. (2017). Communicating the climate impacts of meat consumption: The effect of values and message framing. Global Environ. Change 44, 98–108. doi: 10.1016/j.gloenvcha.2017.03.004

Grunert, K. G., Hieke, S., and Wills, J. (2014). Sustainability labels on food products: consumer motivation, understanding and use. Food Policy 44, 177–189. doi: 10.1016/j.foodpol.2013.12.001

Guéguen, N., Jacob, C., and Ardiccioni, R. (2012). Effect of watermarks as visual cues for guiding consumer choice: an experiment with restaurant menus. Int. J. Hosp. Manag. 31, 617–619. doi: 10.1016/j.ijhm.2011.04.008

Hallström, E., Carlsson-Kanyama, A., and Börjesson, P. (2015). Environmental impact of dietary change: a systematic review. J. Cleaner Prod. 91, 1–11. doi: 10.1016/j.jclepro.2014.12.008

Hayley, A., Zinkiewicz, L., and Hardiman, K. (2015). Values, attitudes, and frequency of meat consumption. Pred. Meat Reduced Diet Aust. Appet. 84, 98–106. doi: 10.1016/j.appet.2014.10.002

Hoolohan, C., Berners-Lee, M., McKinstry-West, J., and Hewitt, C. N. (2013). Mitigating the greenhouse gas emissions embodied in food through realistic consumer choices. Energy Policy 63, 1065–1074. doi: 10.1016/j.enpol.2013.09.046

Kahneman, D. (2011). Thinking, Fast and Slow. New York, NY: Macmillan.

Kroese, F. M., Marchiori, D. R., and de Ridder, D. T. (2016). Nudging healthy food choices: a field experiment at the train station. J. Public Health 38, e133–e137.

Kurz, V. (2018). Nudging to reduce meat consumption: immediate and persistent effects of an intervention at a university restaurant. J. Environ. Econ. Manag. 90, 317–341. doi: 10.1016/j.jeem.2018.06.005

Lally, P., Van Jaarsveld, C. H., Potts, H. W., and Wardle, J. (2010). How are habits formed: modelling habit formation in the real world. Eur. J. Soc. Psychol. 40, 998–1009. doi: 10.1002/ejsp.674

Linder, N., Lindahl, T., and Borgström, S. (2018). Using behavioural insights to promote food waste recycling in urban households—Evidence from a longitudinal field experiment. Front. Psychol. 9:352. doi: 10.3389/fpsyg.2018.00352

Monroe, J. T., Lofgren, I. E., Sartini, B. L., and Greene, G. W. (2015). The Green Eating Project: web-based intervention to promote environmentally conscious eating behaviours in US university students. Public Health Nutr. 18, 2368–2378. doi: 10.1017/s1368980015002396

Nardi, V. A. M., Jardim, W. C., Ladeira, W., and Santini, F. (2019). Predicting food choice: a meta-analysis based on the theory of planned behavior. Br. Food J. 121, 2250–2264. doi: 10.1108/bfj-08-2018-0504

Neal, D. T., Wood, W., Wu, M., and Kurlander, D. (2011). The pull of the past: when do habits persist despite conflict with motives? Personal. Soc. Psychol. Bull. 37, 1428–1437. doi: 10.1177/0146167211419863

Nestle, M. (2013). Food Politics: How the Food Industry Influences Nutrition and Health, Vol. 3. Berkeley, CA: University of California Press.

Nestle, M., Wing, R., Birch, L., DiSogra, L., Drewnowski, A., Middleton, S., et al. (1998). Behavioral and social influences on food choice. Nutr. Rev. 56(5 Pt 2), 50–64. doi: 10.1111/j.1753-4887.1998.tb01732.x

Nomura, H., John, P. C., and Cotterill, S. (2011). The use of feedback to enhance environmental outcomes: a randomised controlled trial of a food waste scheme. Local Environ. 16, 637–653. doi: 10.1080/13549839.2011.586026

Parfitt, J., Barthel, M., and Macnaughton, S. (2010). Food waste within food supply chains: quantification and potential for change to 2050. Philos. Trans. R. Soc. B Biol. Sci. 365, 3065–3081. doi: 10.1098/rstb.2010.0126

Petty, R. E., and Cacioppo, J. T. (1986). “The elaboration likelihood model of persuasion,” In Communication and Persuasion. Springer Series in Social Psychology. New York, NY: Springer, 1–24. doi: 10.1007/978-1-4612-4964-1_1

Schultz, P. (2014). Strategies for promoting proenvironmental behavior: lots of tools but few instructions. Eur. Psychol. 19:107. doi: 10.1027/1016-9040/a000163

Schwartz, S. H. (1994). Are there universal aspects in the structure and contents of human values? J. Soc. Issues 50, 19–45. doi: 10.1111/j.1540-4560.1994.tb01196.x

Shearer, L., Gatersleben, B., Morse, S., Smyth, M., and Hunt, S. (2017). A problem unstuck? Evaluating the effectiveness of sticker prompts for encouraging household food waste recycling behaviour. Waste Manag. 60, 164–172. doi: 10.1016/j.wasman.2016.09.036

Shewmake, S., Okrent, A., Thabrew, L., and Vandenbergh, M. (2015). Predicting consumer demand responses to carbon labels. Ecol. Econ. 119, 168–180. doi: 10.1016/j.ecolecon.2015.08.007

Spaargaren, G., Van Koppen, C. S. A., Janssen, A. M., Hendriksen, A., and Kolfschoten, C. J. (2013). Consumer responses to the carbon labelling of food: a real life experiment in a canteen practice. Sociol. Ruralis 53, 432–453.

Sparkman, G., and Walton, G. M. (2017). Dynamic norms promote sustainable behaviour, even if it is counternormative. Psychol. Sci. 28, 1663–1674. doi: 10.1177/0956797617719950

Steinfeld, H., Gerber, P., Wassenaar, T. D., Castel, V., Rosales, M., Rosales, M., et al. (2006). Livestock’s Long Shadow: Environmental Issues and Options. Rome: Food and Agriculture Organization of the United Nations (FAO).

Stöckli, S., Dorn, M., and Liechti, S. (2018). Normative prompts reduce consumer food waste in restaurants. Waste Manag. 77, 532–536. doi: 10.1016/j.wasman.2018.04.047

Stöckli, S., and Hofer, D. (2020). Susceptibility to social influence predicts behavior on Facebook. PLoS One 15:e0229337. doi: 10.1371/journal.pone.0229337

Sunstein, C. R. (2014). Nudging: a very short guide. J. Consum. Policy 37, 583–588. doi: 10.1007/s10603-014-9273-1

Sussman, R., and Gifford, R. (2013). Be the change you want to see: modeling food composting in public places. Environ. Behav. 45, 323–343. doi: 10.1177/0013916511431274

Sussman, R., Greeno, M., Gifford, R., and Scannell, L. (2013). The effectiveness of models and prompts on waste diversion: a field experiment on composting by cafeteria patrons. J. Appl. Soc. Psychol. 43, 24–34. doi: 10.1111/j.1559-1816.2012.00978.x

Taufik, D., Verain, M. C., Bouwman, E. P., and Reinders, M. J. (2019). Determinants of real-life behavioural interventions to stimulate more plant-based and less animal-based diets: a systematic review. Trends Food Sci. Technol. 93, 281–303. doi: 10.1016/j.tifs.2019.09.019

Thaler, R. H., and Sunstein, C. R. (2009). Nudge: Improving Decisions About Health, Wealth, and Happiness. London: Penguin.

Thøgersen, J. (2000). Psychological determinants of paying attention to eco-labels in purchase decisions: model development and multinational validation. J. Consum. Policy 23, 285–313. doi: 10.1023/a:1007122319675

Thøgersen, J., and Nielsen, K. S. (2016). A better carbon footprint label. J. Cleaner Prod. 125, 86–94. doi: 10.1016/j.jclepro.2016.03.098

Vainio, A., Irz, X., and Hartikainen, H. (2018). How effective are messages and their characteristics in changing behavioural intentions to substitute plant-based foods for red meat? The mediating role of prior beliefs. Appetite 125, 217–224. doi: 10.1016/j.appet.2018.02.002

van Kleef, E., and van Trijp, H. C. (2018). “Methodological challenges of research in nudging,” in Methods in Consumer Research, Vol. 1, eds G. Ares, and P. Varela (Cambridge: Woodhead Publishing), 329–349. doi: 10.1016/b978-0-08-102089-0.00013-3

Vanclay, J. K., Shortiss, J., Aulsebrook, S., Gillespie, A. M., Howell, B. C., Johanni, R., et al. (2011). Customer response to carbon labelling of groceries. J. Consum. Policy 34, 153–160. doi: 10.1007/s10603-010-9140-7

Vandenbroele, J., Slabbinck, H., Van Kerckhove, A., and Vermeir, I. (2018). Curbing portion size effects by adding smaller portions at the point of purchase. Food Qual. Prefer. 64, 82–87. doi: 10.1016/j.foodqual.2017.10.015

Vecchio, R., and Cavallo, C. (2019). Increasing healthy food choices through nudges: a systematic review. Food Q. Prefe. 78:103714. doi: 10.1016/j.foodqual.2019.05.014

Vermeir, I., and Verbeke, W. (2008). Sustainable food consumption among young adults in Belgium: theory of planned behaviour and the role of confidence and values. Ecol. Econ. 64, 542–553. doi: 10.1016/j.ecolecon.2007.03.007

Visschers, V. H., and Siegrist, M. (2015). Does better for the environment mean less tasty? Offering more climate-friendly meals is good for the environment and customer satisfaction. Appetite 95, 475–483. doi: 10.1016/j.appet.2015.08.013

Vlaeminck, P., Jiang, T., and Vranken, L. (2014). Food labeling and eco-friendly consumption: experimental evidence from a Belgian supermarket. Ecol. Econ. 108, 180–190. doi: 10.1016/j.ecolecon.2014.10.019

Whitehair, K. J., Shanklin, C. W., and Brannon, L. A. (2013). Written messages improve edible food waste behaviors in a university dining facility. J. Acad. Nutr. Dietet. 113, 63–69. doi: 10.1016/j.jand.2012.09.015

Wood, W. (2019). In: Creatures of Habit: How habits shape who we are – and who we become. Vedantam, S. (Host). (2015-present). Hidden brain [Audio podcast]. NPR. https://www.npr.org/transcripts/787160734?t=1588769290406

Wood, W., and Neal, D. T. (2009). The habitual consumer. J. Consum. Psychol. 19, 579–592. doi: 10.1016/j.jcps.2009.08.003

Zhou, X., Perez-Cueto, F. J., Dos Santos, Q., Bredie, W. L., Molla-Bauza, M. B., Rodrigues, V. M., et al. (2019). Promotion of novel plant-based dishes among older consumers using the ‘dish of the day’ as a nudging strategy in 4 EU countries. Food Q. Prefer. 75, 260–272. doi: 10.1016/j.foodqual.2018.12.003


Conflict of Interest: The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Abrahamse. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OPS/images/cross.jpg
3,

i





OPS/xhtml/Nav.xhtml




Contents





		Cover



		How to Effectively Encourage Sustainable Food Choices: A Mini-Review of Available Evidence



		INTRODUCTION



		THEORETICAL FRAMEWORK



		OVERVIEW OF BEHAVIOR CHANGE INTERVENTIONS



		Nudging



		Changes to the Default



		Changes to the Food Environment







		Carbon and Environmental Labels



		The Provision of Information



		Visual Prompts



		Social Norms







		PSYCHOLOGICAL MECHANISMS: EXPLORING MEDIATORS AND MODERATORS



		Past Behavior



		Universalism Values



		Attitudes and Beliefs







		DISCUSSION



		AUTHOR CONTRIBUTIONS



		SUPPLEMENTARY MATERIAL



		REFERENCES

















OPS/images/cover.jpg
frontiers
in Psychology

How to Effectively Encourage
Sustainable Food Choices:
A Mini-Review of Available

Evidence









OPS/images/fpsyg-11-589674-t001b.jpg
I o
2013)

Sparkman and
Walton (2017;
study 4)

Stocki et al
2018)

Sussman and
Gifford (2013)

Sussman et al
2013)

Vandiay et al.
2011)

Vandenbrosle
otal. (2018)

Visschers and
Siegist (2015)

Viaeminck et a,
2014)

Whitehair ot al.
(2019)

Zhou et al. 2019)

Lo khgl oo d

United States

Switzertand

Australia

Belgium

Switzertand

Beigium

United States

United Kingdom,
France,
Denmark, taly

SR e

Dynamic social
norms + 85 discount
onlunch

Prompts

Prompts, modeing

Prompts, modsling

Carbonlabels

Nudging: reduced
portion size

“Glmate-friendy” label

Environmentallabel
based on composite
score (carbon, land
use, water)

Visual prompt

Nudgng

v
1. Baseiine (no label);

2. “fght” cimate label;

3. “comprehensive” cimate
label + information

Quasi-experiment
1. Control

2. Descriptive norm
3. Dynamic nom

Between-subjects design
1. Control

2 Prompt

3. Normatie prompt
Quasi-experimental design
1. Control

2. Prompt

3. Models

4.5ign + models
Pre-post design

1. Baseline

2. Prompt

3. 0ne model

4.Two models

5. Prompt

Pre-post design

Field experiment
1. Control (arger portcn)

2. Nucge fsmallr portion)
Pre-post

1. Baseine

2. Climate-riendly

label + information posters
Betwesn-subjects:

1. Defautlabel

2. Diffcut to understand label
3. Easy o understand label

Pretest-posttest
1. Basine

2. Prompt

3. Feedback

RCT

1. Control

2. Nudge (dish of the day’)

bt mbodeibed
university cateen

Patrons of a
wniversiy café
N=304

Patrons of a pizzeria
N=54

Diners at shopping
mallfood courls
N=562

Patrons at university
cafeteria
N=1086

‘Converience store
customers (V
unknovin); sales of
2,890 tems.

Customers in etail
store

Staff and students at
‘auniversity cateteria

Supermarket;
N=150

Students
N=540

People aged 65 or
over

Nranged between
47 118

bty
5 weeks;

“ight” label:

10 wesks
‘comprehensive label:
8weeks

2days

6 weeks; obsenvation
period of 90 min
each day

2days

4 weeks

Baselne:

4 weeks; inervention:

8wesks

1 month

Baselne: 5 days.
Intervention: 17 days.

9 days (the three
labels were switched
atrandom)

Bwesks
(2 weeks baseline;
2 wesks prompt,
2 weeks feedoack)
Smonths

b oot oot Kbl 5
meals

Sales of meatless
lunches

Whether people
disposed of o tock.
away pizzaleftovers

Cormect composting
behavior

Correct composting

Point-of-sale data for
mik, spreadable
butter, canned
tomatoes, bottied
water pet food
Sales data of meat
sausages

Sales of
climate-friendly meals

Sales of protein
(stead, chicken,
veggie burger).
tomatoes and apples

Edible food waste

Plant-based meal
choice.

TAIAN LS SVRHSUORNT ST,
39% shift toward lower carbon
lunches

‘Sales significantly higher for
‘dymamic nom (34%), compared
with descriptive norm (17%) and
control (219%). No diference
between control and descriptive
nom

Both prompts had a smalleffect
on waste behaviors; but no
diferences between prompts

Modeling was associated with a
significant (14%) increase in
composting behavior. Sign was.
not associated ith a change in
composting

‘Composting increased from
12.5% foaseline) 10 21% (promp).
25% (one model) and 42% (wo
models)

A 5% increase i sales of
low-carbon foods. Sgnifcant 20%
increase in sales when low-carbon
items were also cheapest

Higher sales (52%) of smaler
portion eative to control(48%)

‘Sales of “climate-frindly” meals
increased by 10%

Emironmental labels increase
‘eco-fiendiness of food choices by
5.3% reative to defaut, No impact
of eco-labels on sales inprotein
category

Promps significantly reduced
edible food waste by 15%; no
effect of foedback

Making plant-based opton dish of
the day (pudging was ot
associated with meal choices in
any of the countries

bt teloy

Notincluded

Not included

Not includedt

Notincluded

Not included

Not includedt

Envionmental beliefs —but no
effect

Universalism values were
postively associated with

‘choosing plant-based meals,
iespective of the intervention





OPS/images/logo.jpg
’ frontiers
in Psychology





OPS/images/fpsyg-11-589674-t001a.jpg
References

Bernstad et al
2013)

Bernstad (201¢)

Brunner ot a.
2018)

Cartora et .
2019)

dos Santos et al,
2018)

Elofsson et .
2016)

Garnett et o,
2019)

Kurz (2018)

Linder et o,
2018)

Monoe et al
2015)

Nomura et al.
o11)

Shearer ot al
2017)

Country

‘Sweden

Denmark.

United Kingdom

‘Sweden

United States.

United Kingdom

United Kingdom

Intervention

Information provision

Information provision
(writen)

Garbon labels
(i ight system:
red = high

yellow = medium;
green = low impact)
Toxt messages about
health and/or
envircnmental benafts
Saft.montoring
Goalsetting

Nudging

Carbon label

Nudging

Nudging

Information provision

Information
provision + goal seting
(web-based)

Social comparison
feedback

Visual prompt

Study design

Batween-subjects design
1. Witen information

2. Witon + face-to-face
communication

Pre-post design

1. Witen nformation

2. Food waste equipmentin
Kichens.

Pro-post design

ROT
1. Control

2. Health benefts

. Envronment benefits
4. Health + environment
Quasi-experimental

1. Gontrol

2. Nudge (dish of the day)
ROT

1. Standard el

2. Climate certfed label
RCT

1. Gontrol

2 Nudge (ncreased
avaiabitty)

Quasi-experimental
1. Control

2. Nudge (menu order and
dishvisbiity)

ROT

1. Control

2. Information leafiet

Quasi-experimental
1. Control
2. Information

RCT
1. No-treatment control
2 Social comparison feedback

ROT
1. Control
0 Etickear o wiasbe hin

Sample
characteristics
Residants
N=6%0

Households.
N=1632

Students;
N=3715

Students;
N=261

N=97

Shoppers at 17
supermarkets

N'= 94,644 medls @
cateterias)

Staffand students
N unknown (sales
data was used)

Households; N = 264

Students
N=607

Houssholds;
N=9082

Houssholds;
N=64000

Duration of
intorvention
104 weeks.

10 wesks.

Bassline:

28 days; Intervention:

33days

2weeks +
1 month follow-up

4months.

4wesks

44 lunchtimes during
the autumn term

10 months (1
academic year)

1leaflet, 2 years of
cata collection

5 weeks

2months

Basaline (13 weeks);
sticker (15 weeks)

Outcome
measuro(s)

Amount (g of
comec recycied
food waste.

Amount (kg) of
correotly recycled
food waste

Type of dish chosen
as function of type of
carbon label

Red meat
consumption;
atttudes toward
rediucing red meat
consumption
Plant-based meal
choice in cafeteria

Sales of
climate-certfied milk

Vegetarian meal
choice

Vegetarian meal
choices.

Food waste (n
Kiograms)

Self-reported green
eating behaviors

Participation infood
waste recycling
scheme

Weight of collected
food waste

Effect

Face-to-face communication was
associated with inrease in food
waste recycing ater 8 month,
eftectdiminished after 18 months
Information was not associated
with an increase in food waste
ecyciing, but ecycing equipment
vias

An11.5%increase n sels of
green-abeled dishes. No
diterence in yellow- o rec-iabeled
meat dshes. Labels assocated
With 3.6% emission reduction
Health and environment messages
associated with lower red meat
Gonsumpion afer 1 month. No
added effect of combined
messoge

Noiference between control and
nudge group in plant-based meal
choices

An6-8% increase in sales of milk
when it caried a “clate-fiendy”
label, rlatve to a standard lbel
Doubing of vegetarian avalabity
(fom 25 o 50%) increased portion
of vegetarian saes fiom
19.1-269%

Nudge associated with higher
vegetarian meal choice (fom 14 to
20%)

Households in nterventon group.
significanty reduced food waste
relative to control up to 8 months
afte loaflet distrbution
Intervention group: small but
significant increase in green eating
behavors

Control group: no change
Participation rates i treatment
group increased by 0.5% atter 1
month and by 2.8% after

2 months reltive to control group
Visual prompt increased food
waste recycing by 20% relaive to
el

Mediator/Moderator

Not included

Not included

Gender and age (moderators):
No gender and age
diflrences in response to
carbon label

Effect of the intervention on
meat consumption was
mediated by atitudes toward
reducing red meat.

Possible moderators were
included, but not tested

Not included

Past behavior was a
significant moderator

“The impact of increased
avaiabiity was stronger
‘among those who were not
nomnaly eating vegetarian
options

Not included

Not included

Not included

Not included

Not included





