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ABSTRACT
As societies shift toward plant-based diets to address sustainability 
challenges, social norms have emerged as influential in promoting 
sustainable food choices. However, there is limited synthesis on the 
effectiveness of related interventions. This review evaluates existing 
studies aiming to reduce animal-based consumption and/or 
increase plant-based choices within the context of climate change. 
We searched five databases, gray literature, and contacted authors 
to collect relevant studies, identifying 23 articles (34 studies). 
Research interest has grown since 2017, but findings suggest that 
social norm-based interventions have had limited success. We high-
light key opportunities for future research, including better identi-
fication of referent groups tailored to specific population 
segments.
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Introduction

Social norms represent one of the most interdisciplinary and broadly used approaches to 
influence individual and collective behavior. They regulate social life and can be parti-
cularly strong drivers of behavior in social interactions. Research interest in social norms 
and their role in promoting pro-environmental behaviors has increased over recent years 
(see Cialdini and Jacobson (2021) for a review). Nonetheless, promoting sustainable food 
choices has proven to be a challenging task, and the literature showing mixed effects of 
social norms to do so is growing (Cialdini & Jacobson, 2021). This paper systematically 
reviews the existing evidence on interventions based on social norms to shift consump-
tion toward less animal-based and more plant-based diets and examines their impact.

There is growing consensus that human behavior changes, such as dietary choices, can 
help mitigate the effects of climate change at a global level (Poore & Nemecek, 2018; 
Willett et al., 2019). Where alternative sustainable eating practices have been proposed, 
a feature common to all is promoting a substantial reduction of meat and dairy from the 
diet (Jarmul et al., 2020). Some scientists have suggested that the single most effective way 
to regenerate planetary ecosystems is transitioning away from diets heavily centered on 
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meat and dairy (Poore & Nemecek, 2018). In 2019, the EAT-Lancet Commission 
‘Planetary Health’ dietary guidelines were explicitly designed to support human health 
whilst simultaneously minimizing environmental impacts. These guidelines recommend 
intake of predominantly plant-based foods, still allowing individual consumption of red 
meat, poultry, and fish not exceeding 26 kg per year overall (Willett et al., 2019). When 
examining projected diet patterns in 2050, a 55% per capita reduction in greenhouse gas 
emissions resulting from food production could be achieved if more people adopted diets 
excluding animal products (Tilman & Clark, 2014). Furthermore, a recent analysis 
showed that dietary carbon emissions for vegans accounted for just around 30.3% of 
those generated by people who consume over 100 grams of meat per day (Scarborough 
et al., 2023).

Social norms and sustainable food consumption

Changing social norms around eating practices represents a promising tool for achieving 
greenhouse gas (GHG) emission reductions within food systems. The influence of social 
norm messages has been found to both increase engagement in pro-environmental 
behavior (Abrahamse & Steg, 2013; Farrow et al., 2017; Yamin et al., 2019) and influence 
food choices (Cruwys et al., 2015; Salmivaara et al., 2021). Most studies on changing diets 
and food consumption manipulating social norms have been conducted as trials to 
improve public health by promoting healthier diets, where they have proved to be 
relatively cost-effective in fostering healthy food choices (Biasini et al., 2021; Higgs,  
2015; Higgs et al., 2019; Robinson et al., 2014a; Thomas et al., 2017). In contrast, the 
present review focuses on empirical studies which have a climate framing as their 
motivation, i.e., objective of reducing GHG emissions from consumption of animal- 
proteins. This choice reflects the increasing awareness of the urgency to investigate 
behavioral solutions to reduce the impact food choices have on the planet.

Behaviorally informed interventions which manipulate social norms to promote 
a shift from animal- based to more plant-based diets have become increasingly popular 
(Attwood et al., 2020). Generally, we refer to social norm-based interventions as those 
which involve exposing participants to normative messages, i.e., messages that signal 
social norms about a behavior of interest. Many interventions begin with assessing and 
collecting data to inform the elaboration of the messages, which are then selected and 
tested with the target group. Messages are then presented to participants in various 
formats depending on the context, e.g., an online trial versus a field intervention, and 
their effectiveness is assessed by comparing the behavior of the participants who were 
exposed to them against the behavior of those who were not (Shulman et al., 2017; 
Rhodes et al., 2020).

Social Norms Theory argues that the perception of other people’s behavior and beliefs 
strongly influences the behavior and beliefs of individuals (Perkins, 2003). That is 
especially true when behaviors are widely adopted and salient, so that focusing on their 
popularity provides important insight into making better decisions with little required 
cognitive effort (Asch, 1955; Cialdini et al., 1990). Currently, diets which excludes 
animal-based products are still only adopted by a minority of people (for the UK context 
see Stewart et al., 2021), which presents a challenge for using this behavioral approach to 
influence people to change. In that regard, advertising that adoption of a minority 
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behavior is growing might be helpful in communicating the emergence of a ‘trending 
norm’ and persuade individuals who might wish to ‘join in’ early (Mortensen et al., 2019; 
Sparkman & Walton, 2017). In the sections below we provide a theoretical framework 
and a description of types of social norms used in the literature.

Social norms are generally regarded as the ‘rules and standards that are understood by 
members of a group, and that guide and/or constrain human behaviour’ (Cialdini & 
Trost, 1998, p. 152). Norms have been classified in many ways, yet the main distinction in 
the literature is the one between descriptive versus injunctive norms. Descriptive norms 
signal the prevalence of a specific behavior (what other people do), whereas injunctive 
norms signal behavior that is commonly approved or disapproved of in a given situation 
(what other people think you should or should not do) (Cialdini et al., 1990). The 
psychological mechanisms behind conformity to descriptive and injunctive norms are 
different, working toward the fulfillment of intrapersonal and interpersonal objectives 
respectively. Individuals adhere to descriptive norms as heuristics to satisfy the desire to 
be correct making accurate decisions, whereas they conform to injunctive norms to gain 
social approval and affirm one’s role within a group (Jacobson et al., 2011). Descriptive 
social norms can also be categorized into static and dynamic, where the former describe 
the current adoption of a particular behavior, and the latter describe how the behavior of 
a group is changing over time (Sparkman & Walton, 2017). Another distinction concerns 
the prescriptive and the proscriptive characteristics of a social norm. While prescriptive 
norms consist of descriptions of what others do or approve of doing, proscriptive norms 
consist of norms prohibitive in nature, emphasizing the inappropriateness of undesirable 
behavior, i.e., ‘adopt a sustainable diet’ vs. ‘do not eat meat’ (Cialdini et al., 2006). Finally, 
personal norms refer to the expectations a person holds about their own behavior and are 
subjectively perceived as a feeling of moral obligation to do the right thing (Schwartz,  
1977; Thøgersen, 2006).

Contextual and demographic moderators

Some of the inconsistencies across studies regarding the effect of social norms to 
foster sustainable food choices may be due to the fact we have not yet identified nor 
fully understood the influence of moderators. With moderator we refer to a third 
variable that modifies a causal effect, such that the magnitude and/or direction of the 
relation between two variables depend on the value of this third variable (Wu & 
Zumbo, 2008). In the context of this review, a moderator may be a contextual factor 
or a demographic feature which interacts with the ways a specific social norm 
influences behavior in a given situation. Eating practices are characterized by 
a strong cultural and social connotation, which led researchers to speculate confor-
mity to social norms around food may differ across cultures (Eom et al., 2016; 
Gelfand et al., 2011; Tian et al., 2016). It has been argued that social norm appeals 
might be more effective in collectivistic cultures (e.g., Asia and South America), 
rather than in individualistic ones (e.g., the United States and Northern Europe) 
(Chan & Lau, 2002; Kim & Sherman, 2007; Markus, 2016). However, Bergquist et al. 
(2019) conducted a meta-analysis of field-experiments targeting pro-environmental 
behaviors and found norms to be more influential in individualistic countries rather 
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than in collectivistic countries, although there were null effects in the study which 
pertained to eating meat.

Another aspect to consider is the specification of a reference group in an 
intervention, that is, the social group that performs the stated behavior: e.g., 
fellow students, citizens of the same country, athletes, or celebrities. Every social 
norm-based message utilized in a behavioral intervention requires the specifica-
tion of a reference group. According to Social Identity Theory, increasing the 
social relevance of the reference group will increase norm compliance (Childers & 
Rao, 1992; Turner et al., 1987). Only a few studies have probed whether manip-
ulating how closely participants identify with the reference group influences 
sustainable food choices (Carfora & Catellani, 2022; Sparkman et al., 2020). 
Results from these studies provide mixed evidence on whether observing stronger 
social norms around sustainable food consumption in a more socially relevant 
reference group will encourage individuals to make food choices that have less 
negative environmental impacts. Exploring the influence of moderators in social 
norm-based interventions might inform future research to determine the condi-
tions under which an intervention works.

Although still a young research topic, behavioral interventions about reducing 
animal-protein consumption have been published and have provided useful insights 
(Bianchi, Dorsel, et al., 2018; Bianchi, Garnett, et al., 2018; Hartmann & Siegrist,  
2017; Kwasny et al., 2022; Sánchez et al., 2021; Taufik et al., 2019; Vandenbroele 
et al., 2020; Wynes et al., 2018). This systematic review sets out to identify and 
examine the available research evidence regarding the use of social norms in 
behaviorally informed interventions to change food consumption habits. 
Specifically, we focus on the transition from animal-based (meat, fish, dairy, and 
eggs) to plant-based foods (fruit, vegetables, grains, legumes and meat substitutes), 
hence excluding studies centered around purchase and consumption of organic 
products, certified foods or seasonal eating. While systematic reviews and meta- 
analyses have investigated the effects of social influence approaches on pro- 
environmental behaviors in general, e.g., resource conservation, energy consump-
tion, and sustainable transportation (Abrahamse & Steg, 2013; Bergquist et al., 2019; 
Farrow et al., 2017; Meier et al., 2022; Reisch et al., 2021), none has been carried 
out exclusively on the effect of social norms to promote more sustainable diets. 
Therefore, this work aims to provide an overview of social norm research in the 
context of sustainable food consumption. The primary questions we aimed to 
answer with this research are:

(1) How have social norm interventions been designed to increase sustainable food 
choices?

(2) What are the impacts of social norm interventions on sustainable food choices?
(3) What factors influence their social norm interventions’ effectiveness?

The principal aim of this systematic review was to identify, appraise, and provide 
a synthesis of the data from all relevant studies which assessed the effectiveness of social- 
norm based interventions to promote behavior change toward reducing the intake of 
meat and/or increasing the consumption of plant-based foods.
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Methods

The systematic review process followed the guidelines for evidence synthesis as suggested 
by the (Collaboration for Environmental Evidence et al., 2022) and the RepOrting 
Standards for Systematic Evidence Syntheses (ROSES) and the Preferred Reporting 
Items for Systematic reviews and Meta-Analyses (PRISMA) (Haddaway et al., 2018; 
Page et al., 2021). To support transparency and rigor in designing and guiding the 
research, it was pre-registered on the Open Science Framework (10.17605/OSF.IO/ 
S3DXR). Minor deviations from the original pre-registered protocol are outlined in the 
Appendix. Following standardized procedures of methodology, stages involved specify-
ing review objectives, defining a precise search strategy to locate relevant studies, 
formulating inclusion and exclusion criteria to develop a pertinent list of articles, and 
finally analyzing and synthesizing the data.

To determine which studies would be eligible for the purposes of our review, we 
applied the PICO-FS criteria (Collaboration for Environmental Evidence et al., 2022; 
Haddaway et al., 2017; Reisch et al., 2021). PICO-FS is an acronym which stands for 
Population, Intervention, Comparator, Outcome, Framing, and Study type. Each study 
had to fulfill each of the PICO-FS inclusion/exclusion criteria to be considered eligible). 
Eligible studies included randomized-controlled trials, as well as difference-in-difference 
designs, comparing food consumption or purchasing behavior against either a control 
group or in a before-after intervention comparison. Eligible studies were required to have 
some sort of climate framing whereby the primary focus of the research was to reduce 
food-related greenhouse gas emissions.

Literature search

We began by developing a full Boolean search string (in Appendix), which was finalized 
only after repeated testing and by examining search results in two core databases 
(PsycInfo and Scopus) to balance specificity and sensitivity and to see how many results 
the search would return. In the end, we used the following databases to perform the 
initial literature search: PsycInfo, Scopus, GreenFile, Medline, Embase. We decided to 
include gray literature to mitigate publication bias, which is the tendency from journals 
to publish studies with significant results, creating the potential for misguided research 
and distortions in the literature (Dickersin, 1990; Rosenthal, 1979). “Grey litera-
ture“ includes academic theses and dissertations, committee and organization reports, 
conference and government papers, and ongoing research (Schöpfel, 2010). Thus, sup-
plementary searches included ProQuest Dissertations and Theses repository, and screen-
ing bibliographies of reviews on the same topic. We also utilized the Google Scholar 
search engine, a particularly relevant source for the inclusion of gray literature 
(Haddaway et al., 2015). Finally, we contacted leading authors in the field asking for pre- 
prints and non-published manuscripts.

Literature screening

Searches were executed from August 2022 until January 2023, and no time nor 
language restrictions were applied during the literature screening process. We 
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screened the results of the searches at title, abstract, and full-text level and applied the 
predetermined PICO-FS inclusion criteria as previously described to finalize decision 
regarding eligibility (Collaboration for Environmental Evidence et al., 2022; 
Haddaway et al., 2017; Reisch et al., 2021). The full list of criteria can be found in 
Table below (Table 1).

We used the desktop version of Endnote X9 to assemble a final library of all reference 
files from search results downloaded. The screening and review procedure were inde-
pendently carried out by two authors of the paper (DP and HZ). Any disagreements were 
resolved by discussion, with PF as the designated third author to settle arising conflicts in 
voting. Duplicate and non-duplicate records were identified during the initial stage of 
title-and-abstract screening and removed after first inspecting results within each data-
base and then across them. Records were removed during the initial title-and-abstract 
screening if we deemed the contents not meeting our eligibility criteria. Those meeting 
our eligibility criteria proceeded to the final stage of full-text review, where records were 
evaluated in full and only included in the final pool of studies if they met all our inclusion 
criteria. All full text articles were independently screened by DP and HZ. If full text was 
not readily available, we contacted the researchers who published the studies. We 
conducted consistency checks with a subset of 15% of all identified articles (307/2048 
articles at title, 62/416 at abstract and 13/84 at full text level) to assess inter-rater 
consistency in screening for eligibility. When the authors were in disagreement, we 
held team meetings and discussed whether the inclusion/exclusion criteria needed 
adjustment. Where multiple studies were included within one single article, we assessed 
the individual studies and retained the ones which met our inclusion/exclusion criteria.

Data extraction

One author conducted data extraction (DP) and another author cross-checked the 
coding (HZ). For each study included in the systematic review we coded: author, article 
title, source of publication, publication year, country, sample characteristics, study 
design, study setting, study duration approach category, theoretical framework, framing, 
norm type, norm representation, reference groups, comparators, measured outcome, 
results and direction of effects.

It is important to note that in assessing the impact of the interventions on sustainable 
food choices, we only report the main effects of the social norms’ treatment against the 
relevant comparison groups found in each study. Thus, a ‘positive significant effect’ 
indicates that the treatment condition including normative information resulted in 
statistically significant, i.e., two-tailed p-value associated with its results is lower than 
the 0.05 threshold, behavior or intentions change compared to the control or comparison 
group, hence leading to a reduction of animal-based food consumption and/or increase 
in plant-based food consumption (see ‘Criteria used to judge interventions’ effectiveness’ 
in Appendix). In contrast, a ‘negative significant effect’ indicates that the treatment 
condition including normative information resulted in a statistically significant, i.e., two- 
tailed p-value associated with its results is lower than the 0.05 threshold, increase in meat 
consumption and/or reduction in plant-based food consumption compared to the con-
trol or comparison group. We consider effects to be ‘null’ when the results of studies 
report no significant differences in behavior or intentions between the treatment and 
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Table 1. Eligibility (PICO-FS).
Screening 
Criteria Included Excluded Examples of inclusion

Population Individuals, aged over 18, and 
households that consume, 
purchase and order food. All 
age, gender, religion, ethnicity 
and social groups will be 
included not to strongly limit 
the scope of research results.

Participants receiving in- patient 
care, 

Institutionalised or pregnant are 
excluded.

Diners at restaurants, consumers 
in a Supermarket and students 
at canteens.

Intervention Interventions by public or private 
actors testing social norms to 
shift consumers to eat more 
plant- based foods or reduce 
animal-based food 
consumption. Studies must 
manipulate social norms in 
order to test the causal 
relationship between social 
norms and outcomes and 
encourage behavior change 
over time.

Studies that measured social 
norms related aspects, e.g., 
investigating perception of 
norms or antecedents of 
behavior change. Studies that 
leveraged social influence 
approaches other than social 
norms, e.g., block leaders and 
social networks, modeling.

Messaging intervention 
including appeals to majority 
or minority norms on food 
consumption.

Comparator Eligible studies must compare 
levels of consumer food 
consumption or purchasing 
behavior either against 
a control group (or a placebo 
control group) or in a before- 
after intervention comparison. 
Studies comparing 
a minimum of two groups 
where norm manipulation is 
different between the two.

Studies utilizing cross- sectional 
data and not reporting 
changes in the populations’ 
behavior.

Control group can be a subset of 
participants that received no 
message or an irrelevant 
message or a message that 
included a normative 
component that varied in 
strength or direction.

Outcome Included are both binary and 
continuous measures of 
choice. Both measures of self- 
reported or observed behavior 
are retained: (1) intended 
changes in meat and/orplant- 
based consumption, (2) self- 
reported changes in meat 
and/orplant-based 
consumption, (3) observed 
changes in meat and/or plant- 
based consumption.

Studies on cognitive measures 
such as values, attitudes, and 
also studies only measuring 
willingness to pay; studies 
centered around purchase 
and/or consumption of 
organic products, certified 
foods and/or seasonal eating

Selection of meat or plant-based, 
lunch/dinner food sales, self- 
reported 

Meat consumption through 
diary/journals

Framing Included are studies which have 
some sort of climate framing, 
i.e., intent to reduce 
greenhouse gas emissions of 
the food sector, or which aim 
to contribute to the discussion 
around climate change and 
sustainable consumption.

Studies only focusing on health- 
related,or animal- 
welfare issues are excluded. 
Studies focused on marketing 
and commercial purposes, 
e.g., promoting purchasing of 
a climate-friendly product, are 
also excluded

Interventions with the objective 
of helping mitigate climate 
change, directlyor indirectly 
reducing greenhouse gas 
emissions.

Study Type Included are empirical studies 
that provided primary data, 
randomized-controlled trials 
(RCTs) as well as rigorous 
quasi-experimental designs 
(pre-posttest, difference-in- 
difference).

Studies nor providing 
primarydata and/or reusing 
data from either a common 
data pool or past experiments, 
qualitative studies, reviews, 
meta-analyses, protocol or 
methods only papers.

Field interventions, such as 
university canteen studies,or 
experimental manipulations in 
an online study or lab setting.
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control group (p > .05). Finally, ‘inconclusive’ describes the results of studies where 
findings cannot definitively be attributed to the sole effect of the normative component.

We also noted whether attention checks or other metrics for visibility or credibility 
were used. We extracted metadata from each study and included the information 
relevant for our coding categories. In cases where one article contained multiple studies, 
we identified each study separately and assessed it on its own. We explored supplemen-
tary files of the articles and, if necessary information was missing, we contacted the 
respective authors directly for clarification.

Critical appraisal

We followed the Cochrane risk-of-bias assessment tools to carry out a critical appraisal of 
the potential risk of bias in each study (Higgins, 2011; Sterne et al., 2019). The assessment 
categories used were: bias arising from the randomization process, bias due to deviations 
from intended interventions, bias due to missing outcome data, bias in measurement of 
the outcome, bias in selection of the reported result. Each category included questions 
designed to evaluate studies’ risk of bias and was ultimately assessed as low risk, some 
concerns or high risk. Finally, we evaluated each study across categories and assigned 
them labels as follows: low, moderate, serious, or critical risk of bias. Two members of the 
research Team, DP and HZ, assessed the quality of each included study independently 
before comparing evaluations and discussing their eligibility in case of disagreement until 
a common decision was taken. Because of the novelty of this field of study, we decided to 
maintain our assessments relatively loose, e.g., studies without a pure control/compar-
ison group or that lacked detailed information regarding part of the methodological 
procedures utilized, so most studies were included in the final pool of articles included, 
independently of the risk-of-bias assessment. However, studies considered to have 
critical risk of bias were excluded.

Results

Our literature search identified 2,354 research publications potentially fitting our elig-
ibility criteria. After review of titles and abstracts, we included 84 for full-text screening. 
Our final pool consisted of 23 research papers and 34 individual studies (Figure 1). A full 
list of articles included in the review can be found in the Appendix.

Overview

The search carried out in this systematic review identified no studies published earlier 
than 2017, with the number of related studies continuing to increase in ensuing years 
(Figure 2). Overall, we concluded the majority of the studies to be of high methodological 
rigor and high quality in their design. A few studies had minor limitations, as in Einhorn 
(2020) who does not provide detailed information regarding, e.g., an image of the stands 
set up in front of the dining halls or the procedure employed to convey the injunctive 
norm to participants. After conducting the critical appraisal, only three studies were 
excluded. One study deemed at critical risk of bias (Gonçalves et al., 2021) was excluded 
because it lacked critical information about the pool of recruited participants and the 
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dubious temporal validity of its intervention design. Despite two studies being rated at 
moderate and serious risk of bias, we excluded them (Berger & Burkhalter, 2022; 
Vogelaar & Priante, 2021) because one reported an outcome measure related to ratings 
of environmental friendliness of purchased items without specification of being meat or 
plant-based, whereas the other exposed participants to treatment conditions which only 
vaguely refer to social norms information as outlined in this review, i.e., ‘please eat meat 
alternatives’ and ‘don’t eat meat’.

In the end, 23 eligible publications were identified in this review, of which 13 
(57%) came from peer- reviewed journals, while the remaining 10 (43%) came 
from gray literature, including five working papers, two unpublished manuscripts 
and three student dissertations. The largest proportion (around 60%) of these 
peer-reviewed journals specialized in environmental sciences, which might be 
expected given our search criteria. Most of the papers had only one study 
which met our criteria, though six (26%) had more than one, and one paper 
(Sparkman et al., 2020) had as many as six studies which were included in our 
review. Notably, nine (26%) of the studies we included are from the same lead 

Figure 1. Flow diagram for systematic reviews.
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author, or group of authors (Sparkman & Walton, 2017; Sparkman et al., 2020,  
2021). Further details on publication sources, along with the criteria we used to 
assess the effectiveness of interventions and overview of study characteristics, can 
be found in the Appendix.

Results indicate that 22 (65%) of the studies found no effect of the experimental 
manipulation on food choice, four (12%) reported a significant positive effect (Banerjee 
& Picard, 2022; Blondin et al., 2022; Sparkman et al., 2020, Study 3), two (6%) found 
a significant negative effect (Biggs, 2022; Sparkman et al., 2020, Study 4), and six (17%) 
yielded inconclusive findings (Amiot et al., 2018; Carfora & Catellani, 2022; Lim et al.,  
2021; Sparkman et al., 2020, Study 1; Sparkman et al., 2021, Studies 1 and 2) (Figure 3). In 
five of the inconclusive cases, it was not possible to isolate the effect of the norm 
component, whereas another one used four models to analyze the dataset, only half of 
which were statistically significant (Sparkman et al. (2020) paper, Study 1). Another field 
study found marginally significant effects when comparing results from participants in 
a dynamic-norm condition to those in the control group (p = .053) (Sparkman & Walton,  
2017, Study 4). We considered the results of this study be statistically non-significant and 
included it in the ‘null’ category. However, it should be noted that the direction of the 
effects was positive and the percentage of diners who ordered a meatless was higher in the 
dynamic norm group (34%).

Region

Consistent with similar reviews (Reisch et al., 2021), the vast majority of studies took 
place in Europe (50%) and North America (44%) (See Figure 4). The United States was 
most represented with 13 studies, followed by the United Kingdom (n = 8) and Germany 
(n = 4). Only two studies took place outside these areas: one from New Zealand and one 

Figure 2. Number of research papers published per year.
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from China. No studies were conducted in Latin America, South Asia, Indonesia, or in 
countries of the African continent.

Sample characteristics

Of the studies reporting data from individuals, sample sizes ranged from 32 to 6,374 
participants. In most studies, the sample size was below 4,000, with the majority falling 
between 100 and 500. Only one study used a sample size of less than 100; this was a four- 

Figure 3. The impact of social norm-based interventions on sustainable food choices. NB: We report 
only the main effects of the social norms’ treatment against the relevant comparison groups found in 
each study.

Figure 4. Map of the research locations. NB: Red dots identify the respective country, e.g., United 
States of America, United Kingdom.
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week, multimodal intervention which specifically targeted young male university stu-
dents (Amiot et al., 2018). Data from field studies were generally more complex and 
heterogeneous, given the diversity of designs and measures (e.g., individual items sold, 
number of dinner party orders, proportion of meatless entrees served). Broadly speaking, 
observations used as the unit for analyses ranged from approximately 2,500 dining 
parties in an upscale restaurant over a 38-day trial (Sparkman et al., 2020, Study 4) to 
almost 350,000 items purchased at 136 burger chain outlets over a seven- week experi-
ment (Reinholdsson et al., 2022).

Data on participant gender were available for two-thirds of the studies. Of these, 74% 
of the samples consisted of more females than males, sometimes in ratios as high as 3:1. 
Where reported, participants’ age ranged from 18 to 80, with an average between 25 and 
40. About one-quarter of the studies in our review used student samples. Most of these 
studies specifically targeted students in the normative intervention, i.e., by including 
some sort of university reference in the norm statement. However, since a number of 
studies recruited from sources associated with a particular academic institution (e.g., 
university social media sites or participant pools for online studies, nearby food outlets or 
restaurants for field studies), it is likely that a high percentage of participants were 
students in these cases, even though they were not necessarily the target population.

Of the online studies, most recruited from large crowdsourcing platforms and, in 
some cases, market research panels such as Ipsos, Kantar, and YouGov. Convenience 
sampling was less prevalent, with five studies relying on snowballing through the authors’ 
social media sites and personal contacts. Not surprisingly, this method of recruitment 
was most associated with student samples in studies which used lotteries or raffles to 
incentivize participation rather than cash payment. Only two studies reported using 
volunteers in their interventions (Carfora & Catellani, 2022; Carfora et al., 2022).

Theoretical motivation

Eleven publications (48%) reported applying some sort of formalized theory in the 
experimental design. The theories most frequently used were the Focus Theory of 
Normative Conduct (n = 6) followed by the Theory of Planned Behaviour (n = 4). 
Other frameworks used included Social Identity Theory (Childers & Rao, 1992; Turner 
et al., 1987), the Health Belief Model (Hochbaum, 1958; Rosenstock, 1974), Social 
Judgement Theory (Sherif & Hovland, 1961), the Stage Model of Self-regulated 
Behaviour Change (Bamberg, 2013), and framing theory more generally. The remaining 
52% of papers in our review either referenced ‘nudging’ – broadly or specifically, e.g., as 
part of the title – or did not take a theoretical approach.

Comparator

An important distinction to make in the context of the studies included in this review is 
the presence of different types of comparators. In this review, we differentiate between 
‘pure’ control groups and placebo control groups, also called ‘active controls’. A ‘pure’ 
control group is an experimental condition that does not receive any treatment at all and 
serves as a baseline. A placebo group is an experimental condition that appears to mimic 
the active treatment, e.g., social norm manipulation, but which in reality is neutral and 
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does not contain any active treatment. Placebo groups are expected to control for any-
thing but the active ingredient present in the experimental treatment manipulation. 
Twelve studies (35%) utilized placebo control groups, the majority of which presented 
textual or graphical messages providing information to participants (e.g., about the 
negative impacts of meat consumption), yet lacking the normative component 
(Bruynzeel, 2019; Fesenfeld et al., 2021; Mansell, 2020; Stea & Pickering, 2018). In 
contrast, other studies (Sparkman et al., 2020, 2021) embedded a social norm in their 
control condition but applied it in a different behavioral context, such as trends in social 
media use, exercise habits, or leisure activities. The most common control group design 
in the rest of the studies (52%) was a pure control group in which participants saw no 
message and directly performed the experimental task. Three studies (Lim et al., 2021; 
Patel et al., 2023) used a pre-post design with no separate control group. Finally, two 
studies only compared results between two experimental conditions, limiting the inter-
pretation of the findings (Carfora et al., 2022; Lim et al., 2021).

Outcome

The majority (62%) of the studies in our review reported behavioral outcomes. Twelve of 
these were based on observational data, reported as the percentage of vegetarian items or 
meals purchased and/or the likelihood (odds ratio) of choosing a meatless meal. Nine studies 
relied on self-reported meat consumption using food diaries or survey questionnaires. The 
remaining 38% of studies measured behavioral intentions only, either through surveys (n = 5) 
(e.g., self-reported likelihood of choosing meatless meals in the coming week) or hypothetical 
choice experiments (n = 8). For example, Blondin et al. (2022) conducted two online experi-
ments: In Study 1, they presented participants with a sequence of eight different meal pairs 
and asked them to choose one from each pair of plant- versus animal-based items, and in 
Study 2 they asked participants to select one meal from a menu including an assortment of 
both vegetarian and meat entrees. One paper conducted an online experiment with the 
objective of promoting more ‘climate-friendly’ diets (e.g., fish or poultry versus beef or lamb), 
rather than the reduction of meat per se (Banerjee & Picard, 2022). As such, even though the 
norm statement explicitly referred to people ‘who stopped eating meat’ and ‘are choosing 
plant-based dishes’, the authors reported outcomes in terms of overall carbon emissions from 
participants’ (hypothetical) meal selections, many of which contained meat.

Framing

About half of the studies in our review were motivated by climate framing alone, whereas 
the other half were evenly split between either environment and health framing or 
a combination of environment, health, and animal welfare. Only one study (Bruynzeel,  
2019) was motivated by an environment plus animal welfare frame.

Study design

Setting
Twenty-one of the studies reviewed (62%) took place online, with three of these using 
SMS or chatbot messages in the intervention (Carfora & Catellani, 2022; Carfora et al.,  
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2022; Lim et al., 2021). One of the studies used a mixed setting, including both laboratory 
sessions and SMS messaging (Amiot et al., 2018). The remaining 12 studies (35%) were 
field experiments. As previously discussed, the majority of these were conducted on or 
near university premises, with six studies taking place in student canteens or similar food 
outlets (Biggs, 2022; Einhorn, 2020; Griesoph et al., 2021; Patel, 2023; Sparkman & 
Walton, 2017). Additionally, two studies were run with popular restaurant chains: one 
situated inside a major UK retail store (Çoker, Jebb, et al., 2022) and the other at a well- 
known Swedish fast-food establishment (Reinholdsson et al., 2022).

Duration
Studies were fairly evenly split between short-term, primarily cross-sectional designs 
versus long-term studies which ran as long as 125 days (Sparkman et al., 2020, Study 3). 
Half of the studies included in this review tested the effects of a one-shot norm messaging 
intervention, specifically investigating the impact of a single, short-term, non-repeated 
intervention. For online interventions, about half of the long- term studies were repeated 
exposure experiments, where the intention was to reinforce the effects of the normative 
information present in the treatment condition. An example of this design is one study 
which ran a text-based intervention for 8 weeks during which participants received 2–3 
text messages per week, with measurements taken three times: prior to the intervention, 
immediately post-intervention, and 1 month after the intervention (Carfora et al., 2022). 
In contrast, the other long-term online studies were repeated measurement designs which 
aimed to assess persistence of effects or allow them to develop over time (Alblas et al.,  
2022; Sparkman et al., 2021). In these cases, participants in the treatment condition were 
exposed to the normative information only at the beginning, with measurements taken 
immediately after exposure and then again in subsequent waves weeks or months later.

Norm manipulation

A full list of social norm statements used by papers in this review can be found in the 
Appendix.

Norm type
Most (69%) studies only used one norm condition in the intervention, although several 
did test more than one, or combinations of different types of norms. A few studies looked 
at the influence of injunctive norms on their own, but the majority which used injunctive 
norms did so in combination with a descriptive component. Some studies included 
a direct appeal as part of the norm manipulation. For instance, a number of statements 
used ‘joining’ messaging, such as ‘let’s join in’ or ‘join this growing movement’ (Blondin 
et al., 2022; Lim et al., 2021). Of the studies incorporating a descriptive norm, 52% used 
a dynamic norm framing which emphasized a recent increase or growing trend in 
particular food choices. In a conceptual replication of a well-known U.S. study on energy 
consumption (Schultz et al., 2007), one intervention in the Netherlands (Alblas et al.,  
2022) provided weekly feedback to participants on their meat consumption relative to 
other participants. Many manipulations were ambiguous with respect to prescriptive (‘do 
this’) versus proscriptive (‘don’t do this’) framing, but in general studies tended to be 
evenly split between these two types or chose neutral terms such as ‘replace’.
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Norm representation
Virtually all studies used written text to communicate the norm statement. For online 
studies, this was most commonly done through vignettes, text snippets, or campaign. 
Field studies used text on posters or in notes attached to menus, for instance on menu 
boards or digital ordering kiosks. Although a few studies used visuals which may have 
augmented the norm, e.g., colorful photos of vegetables or disturbing photos of animals 
in food production, only one study (Aldoh et al., 2023) explicitly tested the effect of 
adding graphical representation of the norm to the written description. A few studies 
used animation or illustrations to help draw attention to the norm statement. Notably, 
about a third of the interventions included additional information – beyond what people 
do or approve of, usually regarding impacts on the planet or environmental motivations 
for others’ changing their diets. One study which tested a ‘reduce’ versus an ‘eliminate’ 
message in an op-ed format used multiple strategies, including images, direct appeals, 
and factual as well as social information (Sparkman et al., 2021, Studies 1 and 2). The 
aforementioned multicomponent intervention on young men in Canada (Amiot et al.,  
2018) used a slide presentation to convey the normative information.

The majority of studies did not use specific statistical information in their norm 
statement, instead relying on vague terminology such as ‘most’, ‘many’, or ‘more’. 
A typical message might state ‘More and more of [norm referent] are choosing veggie 
options’ (or ‘eating less meat’). Of the studies that did use statistics, many tried to base 
their figures on evidence, e.g., through focus groups, pilot surveys, or data from sales or 
publications. However, one author used deceptive information (Mansell, 2020), only 
informing participants about the deception in the debrief, and another group used an 
intervention testing the message ‘90% of Americans are making the change to eat less 
meat’ without referencing any source for this statistic (Blondin et al., 2022). About half 
the studies did reference a source for the normative information, either directly (e.g., an 
article in The Lancet Planetary Health) or implicitly (e.g., a food venue referring to the 
choices of its own customers

Norm referent
We considered norm referents who might constitute a peer group or other close social 
network to be proximal, e.g., friends, family, coworkers, or fellow students. In contrast, 
referents at a regional or national level, e.g., ‘Americans’ or ‘British’, would be considered 
distal. We found it useful to further distinguish between generic and specific referents, 
e.g., ‘people’ versus ‘our customers’ because the latter, whilst localized, might be more or 
less relevant (proximal) depending on factors such as participants’ brand identity or how 
often they patronized the food venue. Over half of the studies in our review used norm 
referents that were both generic and distal, e.g., ‘people in the UK’ or even just ‘people’ 
(see the Appendix for a full list of reference groups used). The most specific and proximal 
referents were found in canteen studies which used fellow students in their norm 
statements. Two field studies (Çoker, Pechey, et al., 2022; Reinholdsson et al., 2022) 
used fellow restaurant patrons as the norm referent which, whilst specific, is indetermi-
nate as far as proximal relevance. Of note, one paper tested a range of different norm 
referents, e.g., ‘our community’, ‘people like us’, ‘non-vegetarians’, with mixed results 
(Sparkman et al., 2020). Interestingly, we only identified two studies which made an 
attempt to assess participants’ identification with the norm referent, either directly as 
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a survey question or in focus groups when crafting the norm statements (Biggs, 2022; 
Patel et al., 2023).

Discussion

Prior research investigating the effects of social influence approaches on pro- 
environmental behaviors has shown that social norms can be effective drivers of behavior 
and intentions change. Since 2017, we have witnessed a rapid increase in literature 
produced on the use of social norms interventions to encourage sustainable food con-
sumption. However, in this systematic review we find that studies implementing this 
behavioral approach have had little success. Overall, this paper provides a systematic 
assessment of the evidence on intervention effectiveness and illustrates that only 12% of 
studies included reported a significant and positive effect of the social norm-based 
intervention on sustainable food choices. Most studies (65%) found no statistically 
significant differences between the treatment and the control groups. For some it was 
difficult to attribute effects to the norm component on its own, as the social norm 
messages included other information (e.g., set of motivational appeals in an op-ed format 
in Sparkman et al., 2021, recipe suggestions in; Lim et al., 2021), or were delivered as part 
of a larger multi-modal intervention (Amiot et al., 2018).

The results of two field studies showed that exposing customers to norm messages 
lowered the odds of them selecting a vegetarian meal (Sparkman et al., 2020, Study 4; 
Biggs, 2022). One of the two studies took place in a fine-dining restaurant at dinner time 
and researchers speculated psychological reactance to the intervention might have caused 
the reduced number of vegetarian choices (Sparkman et al., 2020, Study 4). Boomerang 
effects are not rare in the social norms’ literature (Richter et al., 2018; Schultz et al., 2007), 
and such undesirable effects can emerge for a number of reasons. Individuals can 
perceive norm messages as direct attempts to manipulate them, which in turn triggers 
reactance, a motivational state occurring when an individual perceives that their freedom 
is being threatened (Brehm & Brehm, 1981). For instance, it is possible that after reading 
a dynamic descriptive norm message about the increasing number of people choosing 
more plant-based meals, individuals wished to restore their freedom of choice and 
selected the animal-based option instead. Although Sparkman et al. (2020) coupled the 
presentation of the norm messages with a second line to mitigate the negative effects of 
psychological reactance, their studies provided mixed evidence on the effectiveness of the 
interventions implemented. Although most social norm- based trials reviewed here 
lacked direct psychological evidence to examine the presence of psychological reactance, 
Biggs (2022) explored perceived salience and appropriateness of the messages in a post- 
trial survey. Despite interpretations being limited by a low response rate, they found 
messages were not viewed negatively, with no evidence of message-induced psychological 
reactance to explain the negative effects of their intervention.

Although early research evidence showed promising signs (Sparkman & Walton,  
2017), the overall findings of this review indicate that attempts to motivate a shift from 
animal-based to plant-based meals via descriptive dynamic social norm messaging were 
often found not to be effective in both field and online trials (Aldoh et al., 2021, 2023; 
Çoker, Jebb, et al., 2022). Carfora et al. (2022) provided evidence showing that adding 
a dynamic norm component to messages presenting environmental information to 
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participants did not improve the effectiveness of their intervention compared to pre-
senting environmental information on its own. Nonetheless, all the four studies found to 
produce significant positive effects employed descriptive dynamic social norms in their 
interventions. A field experiment compared meal orders made in a fine dining Italian 
restaurant after randomly assigning certain days to a menu-based dynamic norm inter-
vention and others to a control menu condition and found that the intervention 
increased the odds of choosing a vegetarian meal over a non-vegetarian one 
(Sparkman et al., 2020, Study 3). In an online experiment recruiting participants from 
the UK, Banerjee and Picard (2022) tested messages including a descriptive dynamic 
social norm component before participants placed their intended orders for the online 
meal delivery. Their study is the only one identified by this systematic review to provide 
calculations regarding the emissions of participants’ food choices, and they found their 
social norm treatment condition lowered intended orders of carbon-intensive meals 
(from 19.4 kilos of carbon-equivalent CO2e in the control condition to 16.6 kilos of 
carbon-equivalent CO2e in the social norms one). Blondin et al. (2022) trialed a selection 
of environmental messages to promote plant-based choices in an online restaurant 
setting and showed that a descriptive social norm message motivating people to ‘join 
a movement’ resulted in a large increase of vegetarian dishes selected. However, the 
authors used fabricated statistics in their messages, a practice which might raise some 
concerns from an ethical perspective when applied to a real-world scenario rather than 
an online setting.

One explanation for the limited effectiveness of these norm-based interventions may 
be that most studies have used generic, non-socially relevant referent groups, i.e., 
‘people’, ‘people in the UK’ and ‘other customers’ (Aldoh et al., 2021; Çoker, Pechey, 
et al., 2022; Patel et al., 2023). Prior research suggests that norms about eating practices 
might be more salient when the social reference group used in the message is ‘close’ to the 
individual (Robinson et al., 2014a; Stok et al., 2014; Liu et al., 2019). Nonetheless, one of 
the studies identified by this review specifically explored the impact of using a close 
referent group, i.e., students from the same university college, within the social norm 
message (Biggs, 2022). The authors also carried out focus groups before the field inter-
vention to examine students’ perceptions of their social networks and understand what 
groups were relevant in influencing food choices to decide the exact wording of the norm 
messages. They did not find a positive effect in using a close referent condition compared 
to using a distant referent one, i.e., people in the UK. A number of studies included in this 
review focused on providing information regarding certain population groups’ attempt 
to ‘try to eat less meat’ or ‘make an effort to reduce meat consumption’. However, an 
unexplored research avenue which could prove useful would be to suggest that the 
reference groups included in the social norm messaging have successfully changed 
their dietary habits to improve their health or protect the environment.

Similarly, another interesting aspect examined was the inclusion of a measure of in- 
group identification to understand how strongly the study sample identified with the 
reference group. Among the studies included in this review, only two have employed 
a similar measure (Alblas et al., 2022; Carfora & Catellani, 2022). Although Alblas and 
colleagues found that people in their study identified strongly with the reference group, 
their social norm intervention did not effectively influence a reduction in meat con-
sumption. Carfora and Catellani tested whether participants’ food choices were 
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moderated by different levels of identification with flexitarians. They observed that 
identification did not influence short-term effects yet played a significant role over 
a long-term period, so that higher identification with flexitarians increased consumption 
of legumes across all conditions. To further understand where and with whom norm 
effects promote sustainable eating practices, future research trials should continue 
investigating whether social norm-based messaging can be strengthened by including 
reference groups perceived to be socially relevant by the targeted population. We 
recommend conducting preliminary research to tailor the intervention on the target 
population, taking into account its potential heterogeneity, and facilitating enough of 
a social connection. Ideally, the norm statements elaborated by the researchers should be 
developed either by pretesting the messages via pilot studies and focus groups or by using 
data from the same target reference group in order to enhance their credibility and 
salience.

While online studies represent the majority of trials reviewed, field experiments 
provide the opportunity to evaluate observed changes in behavior across various deci-
sion-making contexts, e.g., university canteen versus restaurant, and with a high degree 
of ecological validity compared to online settings. However, the interpretation of results 
from field interventions must take into account a number of general limitations as these 
trials are more often associated with lack of control over unpredictable circumstances, 
such as changes in price, availability of different meal options, or even weather events. 
The studies included in this review show that correct designing and implementation of 
a field intervention requires meticulous communication with the different stakeholders 
involved. In field experiments, there is no way to ensure exposure to the norms message, 
and careful positioning of the messages might be crucial to ensure visibility of the 
message. In two studies reviewed here, fidelity check visits were carried out to guarantee 
that norm messages displayed would remain visible and in place throughout the inter-
vention period (Biggs, 2022; Çoker, Jebb, et al., 2022). In a natural setting, customers and 
diners often make their food choices with friends and family. Social norms arising from 
these close referents may limit awareness or processing of the social norm and overpower 
the messages displayed by the researchers, making conflicting social and proximal cues at 
the point of purchase an area worth further examination in the future. Finally, in the case 
of field interventions running across different days and/or locations, it is important to 
minimize the risk of treatment contamination, e.g., when participants in the control 
condition are inadvertently exposed to the intervention.

One common limitation of the studies included in this review is not including 
measures or analyses on the visibility and credibility of the norm messages utilized. 
Most reviewed studies lacked any form of ‘metric of visibility’, with only a few carrying 
out post-trial surveys or attention checks asking questions within the online survey 
design to evaluate whether diners noticed the norm message and could recall its content, 
e.g., ‘what has happened to meat consumption in the last 5 years?’, ‘what was the message 
about?’, ‘did you notice the note, at the top right of the menu?’ (Banerjee & Picard, 2022; 
Biggs, 2022; Brachem et al., 2019; Carfora & Catellani, 2022; Fesenfeld et al., 2021; 
Sparkman et al., 2020, 2021). In some cases, participants not correctly answering ques-
tions regarding information contained in the messages were removed from subsequent 
analyses (Alblas et al., 2022). This systematic review finds that message content recall was 
especially low in field settings, where messages may not have been visible enough to 
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produce the intended effects. Two field trials reported that only about a quarter of all 
participants noticed the social norms signage and remembered the exact message 
(Einhorn, 2020; Patel et al., 2023). In turn, this makes it difficult to assess whether the 
failure of some of the norm interventions included in this review can be attributed to the 
lack of effects of the norm information provided or to the lack of visibility of the messages 
displayed. Moreover, we recommend that future studies continue to carefully examine 
trust, perceived credibility, and coercion of the messages employed to ensure they are not 
perceived as patronizing and simply false by participants, who might experience a large 
discrepancy between their personal experience and communicated social norm.

Many studies included in this review relied on self-report dietary measures, which are 
easy to deploy and widely used in nutrition studies but are also prone to measurement 
error (Alblas et al., 2022; Amiot et al., 2018; Carfora & Catellani, 2022; Carfora et al.,  
2022). The Food Frequency Questionnaire (FFQ) and daily food diaries were used as 
structured recall tasks to assess food consumption, by asking participants to think about 
past food intake and report eating frequency of different categories of foods. Although 
these are both considered valid measures of food habits, they might be subject to 
researcher demand or social desirability biases leading to erroneous estimation of caloric 
intake (Subar et al., 2015). Prior research has suggested that there could be advantages in 
repeated exposure to norm messages over participants reading the messages only once, 
i.e., long-term exposure versus one-shot interventions, in terms of behavior change 
(Carfora et al., 2022). However, we do not find evidence of that in the results gathered 
from the studies included.

Compared to more automatic and fast choice architecture approaches, social norm 
messages require perhaps a higher level of engagement, and we suggest future research 
should design manipulations which sufficiently engage participants with the text. One 
promising method might be that of communicating normative information via visual 
cues. Although the most common mode to deliver the normative information to parti-
cipants was through written text, using visual cues to show an increasing norm proved 
beneficial in one study (Aldoh et al., 2023). Aldoh and colleagues found that dynamic 
norms accompanied by a visual graph representing the percentage of British people who 
try to limit the consumption of meat resulted in more positive intentions to reduce meat 
intake compared to the condition without a visual cue. Their results align with the tenets 
of Dual Processing Theory, where visual images stimulate rapid information processing 
by engaging the experiential processing system (Epstein, 1994). In the case of social 
norms messaging, imagery might increase engagement with the information provided by 
clearly signaling the change in prevalence over time and, in turn, increase the effective-
ness of the manipulation. Future studies should continue to examine what the exact 
mechanism explaining the effects of visual cues accompanying normative information 
might be. Further, changing the format and delivery mode of the normative information 
may involve different communication channels, such as social media accounts (Patel 
et al., 2023), or using number of people engaged rather than percentages, as some people 
struggle to interpret relative changes in percentages (Parker & Leinhardt, 1995).

While our review focused on social norms communicated through messages, research 
increasingly suggests that other forms of social influence may implicitly shape behavior 
change (Abrahamse & Steg, 2013; Raghoebar et al., 2019). Cues in the food environment 
can signal social norms, such as product placement suggesting a food’s popularity due to 
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high demand. For example, emptier trays or shelves may trigger a scarcity mind-set, 
enhancing the perceived popularity of plant-rich dishes (Pollicino et al., 2024). Garnett 
and colleagues demonstrated that increasing the availability of vegetarian meal options 
can boost their sales (Garnett et al., 2019). One interpretation of their findings is that 
greater availability not only enhanced the visibility of these meals but also conveyed 
a descriptive social norm about typical food choices. Future research should explore how 
embedding social norms in food environments could be more effective in reducing 
animal-based food consumption than overt messaging, as it may bypass psychological 
reactance. An interesting research avenue is to examine whether greater availability of 
plant-based meat substitutes in dining settings enhances their perceived normalcy and 
social acceptability, particularly among individuals with strong meat attachment (Graça 
et al., 2015).

As for the characteristics of sample groups recruited in the studies reviewed, one study 
in this review focused exclusively on a male sample population (Amiot et al., 2018). This 
is noteworthy since research trials encouraging various pro-environmental behaviors 
have often been found to be most effective when targeting a sample of the population 
comprising young, female, liberal and student participants (Dietz et al., 2002; Trelohan,  
2022). When investigating potential shifts toward more sustainable food consumption, 
targeting the male population promises some challenges as eating meat has often been 
associated with perceptions of masculinity and strength (Rothgerber, 2013; Ruby & 
Heine, 2011). However, targeting this segment of the population might also generate 
the most beneficial effects, especially when recruiting the young adults (18–25 years-old) 
as they are still establishing their social identity and may be more sensitive to norms 
about their peers and friends (Sharps et al., 2024).

Limitations

One limitation of this review is that we are not able to attribute the effects of a number of 
social norm-based interventions purely to their normative component. Interventions 
often target several different factors to promote a reduction in meat consumption, hence 
relying on a more holistic approach to behavior change. For example, Amiot et al. (2018) 
carried out a 4-week trial consisting of a social norm component, an educational one, an 
emotional appeal, a mind attribution and goal setting/self-monitoring component. The 
intervention significantly lowered total red meat intake after 4 weeks, however, the 
combination of components does not allow us to attribute the success of the intervention 
solely to the social norms messaging. Similarly, Banerjee and Picard (2022) showed that 
when people are encouraged to reflect upon their will to conform to social norms and 
pledge their commitment to conform, choice intentions for sustainable food items almost 
doubles relative to the social norm condition alone.

In the case of encouraging more plant-based food consumption and reducing animal- 
based consumption, interventions targeting multiple factors would likely more successful 
than those harnessing social norms only. As we outlined above, we decided not to include 
trials that explored the topic of sustainable food consumption exclusively from a health- 
based or animal-welfare perspective. We are aware this decision might have increased the 
chances of excluding studies providing insightful data and findings on both the interven-
tion and outcomes of interest. We suggest future systematic reviews and meta-analyses on 
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this topic to also look into the health and animal welfare literature. Another common 
limitation in systematic reviews concerns the presence of publication bias which can inflate 
the results reported. We decided to include gray literature, e.g., reports, conference papers 
and unpublished manuscripts, and we carefully developed the search strings and search 
criteria in the attempt to minimize this bias. Nonetheless, it is possible that we failed to 
identify and include relevant articles in the final pool of articles selected for this systematic 
review. Finally, all but one of the studies identified in this review were conducted in 
‘WEIRD’ countries (Henrich et al., 2010), and none in what is generally considered as 
the ‘Global South’. Thus, we cannot generalize the findings of the present work across 
cultural contexts.

Conclusions

To the best of our knowledge, this work presents the first ever systematic literature review 
in the domain of social norms and sustainable food consumption. The scientific com-
munity understands the vital importance of reducing meat consumption worldwide and 
mitigate the negative effects of unsustainable diets on the on the environment, human 
health, and the welfare of animals. In this review, we have provided evidence that social 
norm-based interventions have not yet been effective in fostering sustainable food 
choices. Although we have only reported the presence and direction of main effects, 
this work provides a first systematic assessment of the overall effectiveness of social 
norm-based interventions and offers some guidance to future research efforts to under-
stand under which conditions social norms may or may not work. Researchers need to 
address critical knowledge gaps regarding how to design and implement these interven-
tions to successfully encourage a shift toward more plant-based food choices. Social norm 
messaging represents a scalable and easy to implement approach for food service 
retailers, yet messages need to be carefully tailored to various segments of the population 
and should include defined reference groups with whom individuals strongly identify. In 
conclusion, we consider this review an essential first step to outline the principal 
characteristics of the studies included, and a necessary advancement toward conducting 
a more informative meta-analysis which incorporates the impact of moderating variables 
to provide further insight on the results.

Pre-registration & data availability

The study was pre-registered at: https://doi.org/10.17605/OSF.IO/S3DXR
Deviations from the initial protocol are declared with transparency in the Appendix.

Acknowledgments

We would like to thank Heather Dawson, LSE Library Specialist, for her crucial contribution and 
feedback on the initial stages of this review work.

Disclosure statement

No potential conflict of interest was reported by the author(s).

SOCIAL INFLUENCE 21

https://doi.org/10.17605/OSF.IO/S3DXR


ORCID

Daniele Pollicino http://orcid.org/0009-0007-6068-5645
Heidi Zamzow http://orcid.org/0000-0002-9234-8658
Ganga Shreedhar http://orcid.org/0000-0003-2517-2485
Matteo M. Galizzi http://orcid.org/0000-0002-7757-5625

Author contributions

DP, GS, and MMG conceptualized the study. DP and HN designed the study. DP, HZ and PF 
carried out the review, and formally analyzed and curated the data extraction. DP, GS and HZ 
wrote the first draft. DP, GS, MMG and HZ revised the subsequent versions. GS, MMG and HN 
supervised the study.

References

Abrahamse, W., & Steg, L. (2013). Social influence approaches to encourage resource conservation: 
A meta-analysis. Global Environmental Change, 23(6), 1773–1785. https://doi.org/10.1016/j. 
gloenvcha.2013.07.029  

Alblas, M. C., Meijers, M. H., de Groot, H. E., & Mollen, S. (2022). “Meat” me in the middle: The 
potential of a social norm feedback intervention in the context of meat consumption – 
A conceptual replication. Me in the Middle: The Potential of a Social Norm Feedback 
Intervention in the Context of Meat Consumption-A Conceptual Replication Environmental 
Communication, 17(8), 1–13. https://doi.org/10.1080/17524032.2022.2149587  

Aldoh, A., Sparks, P., & Harris, P. (2023). Communicating dynamic norm information 
[Unpublished manuscript].

Aldoh, A., Sparks, P., & Harris, P. R. (2021). Dynamic norms and food choice: Reflections on 
a failure of minority norm information to influence motivation to reduce meat consumption. 
Sustainability, 13(15), 8315. https://doi.org/10.3390/su13158315  

Amiot, C. E., El Hajj Boutros, G., Sukhanova, K., Karelis, A. D., & Ranjit, N. (2018). Testing a novel 
multicomponent intervention to reduce meat consumption in young men. PLOS ONE, 13(10), 
e0204590. https://doi.org/10.1371/journal.pone.0204590  

Asch, S. E. (1955). Opinions and social pressure. Scientific American, 193(5), 31–35. https://doi. 
org/10.1038/scientificamerican1155-31  

Attwood, S., Voorheis, P., Mercer, C., Davies, K., & Vennard, D. (2020). Playbook for guiding 
diners toward plant-rich dishes in food service. https://www.wri.org/publication/playbook- 
guiding-diners-toward-plant-rich-dishes-food-service?downloaded=true 

Bamberg, S. (2013). Changing environmentally harmful behaviors: A stage model of self-regulated 
behavioral change. Journal of Environmental Psychology, 34, 151–159. https://doi.org/10.1016/j. 
jenvp.2013.01.002  

Banerjee, S., & Picard, J. (2022). Thinking through norms can make them more effective. 
Experimental evidence on reflective climate policies in the UK. Available at SSRN: https://ssrn. 
com/abstract=4155188 

Berger, V., & Burkhalter, L. (2022). Beyond one size fits all? An experimental study of the effects of 
stage- specific interventions to promote ecological online food shopping. Journal of Consumer 
Behaviour, 21(5), 1040–1056. https://doi.org/10.1002/cb.2054  

Bergquist, M., Nilsson, A., & Schultz, W. P. (2019). A meta-analysis of field-experiments using 
social norms to promote pro-environmental behaviors. Global Environmental Change, 59, 
101941. https://doi.org/10.1016/j.gloenvcha.2019.101941  

Bianchi, F., Dorsel, C., Garnett, E., Aveyard, P., & Jebb, S. A. (2018). Interventions targeting 
conscious determinants of human behaviour to reduce the demand for meat: A systematic 

22 D. POLLICINO ET AL.

https://doi.org/10.1016/j.gloenvcha.2013.07.029
https://doi.org/10.1016/j.gloenvcha.2013.07.029
https://doi.org/10.1080/17524032.2022.2149587
https://doi.org/10.3390/su13158315
https://doi.org/10.1371/journal.pone.0204590
https://doi.org/10.1038/scientificamerican1155-31
https://doi.org/10.1038/scientificamerican1155-31
https://www.wri.org/publication/playbook-guiding-diners-toward-plant-rich-dishes-food-service?downloaded=true
https://www.wri.org/publication/playbook-guiding-diners-toward-plant-rich-dishes-food-service?downloaded=true
https://doi.org/10.1016/j.jenvp.2013.01.002
https://doi.org/10.1016/j.jenvp.2013.01.002
https://ssrn.com/abstract=4155188
https://ssrn.com/abstract=4155188
https://doi.org/10.1002/cb.2054
https://doi.org/10.1016/j.gloenvcha.2019.101941


review with qualitative comparative analysis. International Journal of Behavioral Nutrition and 
Physical Activity, 15(1), 1–25. https://doi.org/10.1186/s12966-018-0729-6  

Bianchi, F., Garnett, E., Dorsel, C., Aveyard, P., & Jebb, S. A. (2018). Restructuring physical micro- 
environments to reduce the demand for meat: A systematic review and qualitative comparative 
analysis. The Lancet Planetary Health, 2(9), e384–e397. https://doi.org/10.1016/S2542-5196(18) 
30188-8  

Biasini, B., Rosi, A., Giopp, F., Turgut, R., Scazzina, F., & Menozzi, D. (2021). Understanding, 
promoting and predicting sustainable diets: A systematic review. Trends in Food Science & 
Technology, 111, 191–207. https://doi.org/10.1016/j.tifs.2021.02.062  

Biggs, E. (2022). Field studies evaluating the efficacy of behavioural interventions to reduce meat 
consumption in UK university canteens [Student Dissertation]. University of Oxford.

Blondin, S., Attwood, S., Vennard, D., & Mayneris, V. (2022). Environmental messages promote 
plant-based food choices: An online restaurant menu study. World Resources Institute.

Brachem, J., Krüdewagen, H., & Hagmayer, Y. (2019, September 19). The limits of nudging: Can 
descriptive social norms be used to reduce meat consumption? It’s Probably Not That Easy.  
https://doi.org/10.31234/osf.io/xk58q  

Brehm, S. S., & Brehm, J. W. (1981). Psychological reactance: A theory of freedom and control. 
Academic Press.

Bruynzeel, A. B. (2019). “To meat or not to meat”: Exploring the effects of social norm messages on 
the intention to lower meat consumption [Unpublished Student Dissertation].

Carfora, V., & Catellani, P. (2022). Legumes or meat? The effectiveness of recommendation 
messages towards a plant-based diet depends on people’s identification with flexitarians. 
Nutrients, 15(1), 15. https://doi.org/10.3390/nu15010015  

Carfora, V., Zeiske, N., van der Werff, E., Steg, L., & Catellani, P. (2022). Adding dynamic norm to 
environmental information in messages promoting the reduction of meat consumption. 
Environmental Communication, 16(7), 1–20. https://doi.org/10.1080/17524032.2022.2062019  

Chan, R. Y., & Lau, L. B. (2002). Explaining green purchasing behavior: A cross-cultural study on 
American and Chinese consumers. Journal of International Consumer Marketing, 14(2–3), 
9–40. https://doi.org/10.1300/J046v14n02_02  

Childers, T. L., & Rao, A. R. (1992). The influence of familial and peer-based reference groups on 
consumer decisions. Journal of Consumer Research, 19(2), 198–211. https://doi.org/10.1086/ 
209296  

Cialdini, R. B., Demaine, L. J., Sagarin, B. J., Barrett, D. W., Rhoads, K., & Winter, P. L. (2006). 
Managing social norms for persuasive impact. Social Influence, 1(1), 3–15. https://doi.org/10. 
1080/15534510500181459  

Cialdini, R. B., & Jacobson, R. P. (2021). Influences of social norms on climate change-related 
behaviors. Current Opinion in Behavioral Sciences, 42, 1–8. https://doi.org/10.1016/j.cobeha. 
2021.01.005  

Cialdini, R. B., Reno, R. R., & Kallgren, C. A. (1990). A focus theory of normative conduct: 
Recycling the concept of norms to reduce littering in public places. Journal of Personality and 
Social Psychology, 58(6), 1015–1026. https://doi.org/10.1037/0022-3514.58.6.1015  

Cialdini, R. B., & Trost, M. R. (1998). Social influence: Social norms, conformity and compliance.
Çoker, E. N., Jebb, S. A., Stewart, C., Clark, M., & Pechey, R. (2022). Perceptions of social norms 

around healthy and environmentally-friendly food choices: Linking the role of referent groups 
to behavior. Frontiers in Psychology, 13, 974830. https://doi.org/10.3389/fpsyg.2022.974830  

Çoker, E. N., Pechey, R., Frie, K., Jebb, S. A., Stewart, C., Higgs, S., & Cook, B. (2022). A dynamic 
social norm messaging intervention to reduce meat consumption: A randomized cross-over 
trial in retail store restaurants. Appetite, 169, 6399. https://doi.org/10.1016/j.appet.2021.105824  

Collaboration for Environmental Evidence (AS Pullin, GK Frampton, B Livoreil & G Petrokofsky 
(Eds)). (2022). Guidelines and standards for evidence synthesis in environmental management. 
Version 5.1. www.environmentalevidence.org/information-for-authors 

Cruwys, T., Bevelander, K. E., & Hermans, R. C. (2015). Social modeling of eating: A review of 
when and why social influence affects food intake and choice. Appetite, 86, 3–18. https://doi.org/ 
10.1016/j.appet.2014.08.035  

SOCIAL INFLUENCE 23

https://doi.org/10.1186/s12966-018-0729-6
https://doi.org/10.1016/S2542-5196(18)30188-8
https://doi.org/10.1016/S2542-5196(18)30188-8
https://doi.org/10.1016/j.tifs.2021.02.062
https://doi.org/10.31234/osf.io/xk58q
https://doi.org/10.31234/osf.io/xk58q
https://doi.org/10.3390/nu15010015
https://doi.org/10.1080/17524032.2022.2062019
https://doi.org/10.1300/J046v14n02_02
https://doi.org/10.1086/209296
https://doi.org/10.1086/209296
https://doi.org/10.1080/15534510500181459
https://doi.org/10.1080/15534510500181459
https://doi.org/10.1016/j.cobeha.2021.01.005
https://doi.org/10.1016/j.cobeha.2021.01.005
https://doi.org/10.1037/0022-3514.58.6.1015
https://doi.org/10.3389/fpsyg.2022.974830
https://doi.org/10.1016/j.appet.2021.105824
http://www.environmentalevidence.org/information-for-authors
https://doi.org/10.1016/j.appet.2014.08.035
https://doi.org/10.1016/j.appet.2014.08.035


Dickersin, K. (1990). The existence of publication bias and risk factors for its occurrence. Jama, 
263(10), 1385–1389. https://doi.org/10.1001/jama.1990.03440100097014  

Dietz, T., Kalof, L., & Stern, P. C. (2002). Gender, values, and environmentalism. Social Science 
Quarterly, 83(1), 353–364. https://doi.org/10.1111/1540-6237.00088  

Einhorn, L. (2020). Normative social influence on meat consumption. Discussion paper. Max Planck 
Institute for the Study of Societies.

Eom, K., Kim, H. S., Sherman, D. K., & Ishii, K. (2016). Cultural variability in the link between 
environmental concern and support for environmental action. Psychological Science, 27(10), 
1331–1339. https://doi.org/10.1177/0956797616660078  

Epstein, S. (1994). Integration of the cognitive and the psychodynamic unconscious. American 
Psychologist, 49(8), 709. https://doi.org/10.1037/0003-066X.49.8.709  

Farrow, K., Grolleau, G., & Ibanez, L. (2017). Social norms and pro-environmental behavior: 
A review of the evidence. Ecological Economics, 140, 1–13. https://doi.org/10.1016/j.ecolecon. 
2017.04.017  

Fesenfeld, L. P., Maier, M., Brazzola, N., Stolz, N., Sun, Y., & Kachi, A. (2021, August 25). Enabling 
tipping dynamics in food system transformation: How information and experience with novel 
meat substitutes can create positive political feedbacks. SSRN Electronic Journal. https://doi.org/ 
10.2139/ssrn.3911306  

Garnett, E. E., Balmford, A., Sandbrook, C., Pilling, M. A., & Marteau, T. M. (2019). Impact of 
increasing vegetarian availability on meal selection and sales in cafeterias. Proceedings of the 
National Academy of Sciences, 116(42), 20923–20929. https://doi.org/10.1073/pnas.1907207116  

Gelfand, M. J., Raver, J. L., Nishii, L., Leslie, L. M., Lun, J., Lim, B. C., Duan, L., Almaliach, A., 
Ang, S., Arnadottir, J., Aycan, Z., Boehnke, K., Boski, P., Cabecinhas, R., Chan, D., Chhokar, J., 
D’Amato, A., Subirats Ferrer, M. . . . Ward, C. (2011). Differences between tight and loose 
cultures: A 33-nation study. Science, 332(6033), 1100–1104. https://doi.org/10.1126/science. 
1197754  

Gonçalves, D., Coelho, P., Martinez, L. F., & Monteiro, P. (2021). Nudging consumers toward 
healthier food choices: A field study on the effect of social norms. Sustainability, 13(4), 1660.  
https://doi.org/10.3390/su13041660  

Graça, J., Calheiros, M. M., & Oliveira, A. (2015). Attached to meat?(un) willingness and inten-
tions to adopt a more plant-based diet. Appetite, 95, 113–125. https://doi.org/10.1016/j.appet. 
2015.06.024  

Griesoph, A., Hoffmann, S., Merk, C., Rehdanz, K., & Schmidt, U. (2021). Guess what . . .?—How 
guessed norms nudge climate-friendly food choices in real-life settings. Sustainability, 13(15), 
8669. https://doi.org/10.3390/su13158669  

Haddaway, N. R., Collins, A. M., Coughlin, D., Kirk, S., & Wray, K. B. (2015). The role of google 
scholar in evidence reviews and its applicability to grey literature searching. PLOS ONE, 10(9), 
e0138237. https://doi.org/10.1371/journal.pone.0138237  

Haddaway, N. R., Land, M., & Macura, B. (2017). “A little learning is a dangerous thing”: A call for 
better understanding of the term ‘systematic review’. Environment International, 99, 356–360.  
https://doi.org/10.1016/j.envint.2016.12.020  

Haddaway, N. R., Macura, B., Whaley, P., & Pullin, A. S. (2018). Roses reporting standards for 
systematic evidence syntheses: Pro forma, flow-diagram and descriptive summary of the plan 
and conduct of environmental systematic reviews and systematic maps. Environmental 
Evidence, 7(1), 1–8. https://doi.org/10.1186/s13750-018-0121-7  

Hartmann, C., & Siegrist, M. (2017). Consumer perception and behaviour regarding sustainable 
protein consumption: A systematic review. Trends in Food Science & Technology, 61, 11–25.  
https://doi.org/10.1016/j.tifs.2016.12.006  

Henrich, J., Heine, S. J., & Norenzayan, A. (2010). The weirdest people in the world? Behavioral 
and Brain Sciences, 33(2–3), 61–83. https://doi.org/10.1017/S0140525X0999152X  

Higgins, J. P. (2011). The Cochrane Collaboration’s tool for assessing risk of bias in randomised 
trials. The Cochrane Collaboration.

Higgs, S. (2015). Social norms and their influence on eating behaviours. Appetite, 86, 38–44.  
https://doi.org/10.1016/j.appet.2014.10.021  

24 D. POLLICINO ET AL.

https://doi.org/10.1001/jama.1990.03440100097014
https://doi.org/10.1111/1540-6237.00088
https://doi.org/10.1177/0956797616660078
https://doi.org/10.1037/0003-066X.49.8.709
https://doi.org/10.1016/j.ecolecon.2017.04.017
https://doi.org/10.1016/j.ecolecon.2017.04.017
https://doi.org/10.2139/ssrn.3911306
https://doi.org/10.2139/ssrn.3911306
https://doi.org/10.1073/pnas.1907207116
https://doi.org/10.1126/science.1197754
https://doi.org/10.1126/science.1197754
https://doi.org/10.3390/su13041660
https://doi.org/10.3390/su13041660
https://doi.org/10.1016/j.appet.2015.06.024
https://doi.org/10.1016/j.appet.2015.06.024
https://doi.org/10.3390/su13158669
https://doi.org/10.1371/journal.pone.0138237
https://doi.org/10.1016/j.envint.2016.12.020
https://doi.org/10.1016/j.envint.2016.12.020
https://doi.org/10.1186/s13750-018-0121-7
https://doi.org/10.1016/j.tifs.2016.12.006
https://doi.org/10.1016/j.tifs.2016.12.006
https://doi.org/10.1017/S0140525X0999152X
https://doi.org/10.1016/j.appet.2014.10.021
https://doi.org/10.1016/j.appet.2014.10.021


Higgs, S., Liu, J., Collins, E. I. M., & Thomas, J. M. (2019). Using social norms to encourage 
healthier eating. Nutrition Bulletin, 44(1), 43–52. https://doi.org/10.1111/nbu.12371  

Hochbaum, G. M. (1958). Public participation in medical screening programs: A socio-psychological 
study (no. 572). US Department of Health, Education, and Welfare, Public Health Service, 
Bureau of State Services, Division of Special Health Services, Tuberculosis Program.

Jacobson, R. P., Mortensen, C. R., & Cialdini, R. B. (2011). Bodies obliged and unbound: 
Differentiated response tendencies for injunctive and descriptive social norms. Journal of 
Personality and Social Psychology, 100(3), 433. https://doi.org/10.1037/a0021470  

Jarmul, S., Dangour, A. D., Green, R., Liew, Z., Haines, A., & Scheelbeek, P. F. (2020). Climate 
change mitigation through dietary change: A systematic review of empirical and modelling 
studies on the environmental footprints and health effects of ‘sustainable diets’. Environmental 
Research Letters: ERL [Web Site], 15(12), 123014. https://doi.org/10.1088/1748-9326/abc2f7  

Kim, H. S., & Sherman, D. K. (2007). “Express yourself”: Culture and the effect of self-expression 
on choice. Journal of Personality and Social Psychology, 92(1), 1. https://doi.org/10.1037/0022- 
3514.92.1.1  

Kwasny, T., Dobernig, K., & Riefler, P. (2022). Towards reduced meat consumption: A systematic 
literature review of intervention effectiveness, 2001–2019. Appetite, 168, 105739. https://doi.org/ 
10.1016/j.appet.2021.105739  

Lim, T. J., Okine, R. N., & Kershaw, J. C. (2021). Health-or environment-focused text messages as 
a potential strategy to increase plant-based eating among young adults: An exploratory study. 
Foods, 10(12), 3147. https://doi.org/10.3390/foods10123147  

Liu, J., Thomas, J. M., & Higgs, S. (2019). The relationship between social identity, descriptive 
social norms and eating intentions and behaviors. Journal of Experimental Social Psychology, 82, 
217–230. https://doi.org/10.1016/j.jesp.2019.02.002  

Mansell, T. (2020). Step by step: Applying a stage-based approach to improve the effectiveness of 
social norm interventions in encouraging sustainable consumer behaviours [Doctoral disserta-
tion]. University of Bath.

Markus, H. R. (2016). What moves people to action? Culture and motivation. Current Opinion in 
Psychology, 8, 161–166. https://doi.org/10.1016/j.copsyc.2015.10.028  

Meier, J., Andor, M. A., Doebbe, F. C., Haddaway, N. R., & Reisch, L. A. (2022). Review: Do green 
defaults reduce meat consumption? Food Policy, 110, 102298. https://doi.org/10.1016/j.foodpol. 
2022.102298  

Mortensen, C. R., Neel, R., Cialdini, R. B., Jaeger, C. M., Jacobson, R. P., & Ringel, M. M. (2019). 
Trending norms: A lever for encouraging behaviors performed by the minority. Social 
Psychological and Personality Science, 10(2), 201–210. https://doi.org/10.1177/ 
1948550617734615  

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., 
Moher, D., Tetzlaff, J. M., Akl, E. A., Brennan, S. E., Chou, R., Glanville, J., Grimshaw, J. M., 
Hróbjartsson, A., Lalu, M. M., Li, T., Loder, E. W., Mayo-Wilson, E. . . . Whiting, P. (2021). The 
PRISMA, 2020 statement: An updated guideline for reporting systematic reviews. BMJ, 372, 
n71. https://doi.org/10.1136/bmj.n71  

Parker, M., & Leinhardt, G. (1995). Percent: A privileged proportion. Review of Educational 
Research, 65(4), 421–481. https://doi.org/10.3102/00346543065004421  

Patel, V., Mirosa, M., & Buckland, N. J. (2023). Testing the effect of descriptive dynamic social norm 
messages on meatless food purchases in Aotearoa New Zealand and UK university food outlets 
[Unpublished manuscript].

Perkins, H. W. (2003). The social norms approach to preventing school and college age substance 
abuse: A handbook for educators, counselors, and clinicians. Jossey-Bass.

Pollicino, D., Blondin, S., & Attwood, S. (2024). The food service playbook for promoting 
sustainable food choices. World Resources Institute. https://doi.org/10.46830/wrirpt.22.00151  

Poore, J., & Nemecek, T. (2018). Reducing food’s environmental impacts through producers and 
consumers. Science, 360(6392), 987–992. https://doi.org/10.1126/science.aaq0216  

SOCIAL INFLUENCE 25

https://doi.org/10.1111/nbu.12371
https://doi.org/10.1037/a0021470
https://doi.org/10.1088/1748-9326/abc2f7
https://doi.org/10.1037/0022-3514.92.1.1
https://doi.org/10.1037/0022-3514.92.1.1
https://doi.org/10.1016/j.appet.2021.105739
https://doi.org/10.1016/j.appet.2021.105739
https://doi.org/10.3390/foods10123147
https://doi.org/10.1016/j.jesp.2019.02.002
https://doi.org/10.1016/j.copsyc.2015.10.028
https://doi.org/10.1016/j.foodpol.2022.102298
https://doi.org/10.1016/j.foodpol.2022.102298
https://doi.org/10.1177/1948550617734615
https://doi.org/10.1177/1948550617734615
https://doi.org/10.1136/bmj.n71
https://doi.org/10.3102/00346543065004421
https://doi.org/10.46830/wrirpt.22.00151
https://doi.org/10.1126/science.aaq0216


Raghoebar, S., van Rongen, S., Lie, R., & de Vet, E. (2019). Identifying social norms in physical 
aspects of food environments: A photo study. Appetite, 143, 104414. https://doi.org/10.1016/j. 
appet.2019.104414  

Reinholdsson, T., Hedesström, M., Ejelöv, E., Hansla, A., Bergquist, M., Svenfelt, Å., & Nilsson, A. 
(2022). Nudging green food: The effects of a hedonic cue, menu position, a warm-glow cue, and 
a descriptive norm. Journal of Consumer Behaviour, 22(3), 557–568. https://doi.org/10.1002/cb. 
2129  

Reisch, L. A., Sunstein, C. R., Andor, M. A., Doebbe, F. C., Meier, J., & Haddaway, N. R. (2021). 
Mitigating climate change via food consumption and food waste: A systematic map of beha-
vioral interventions. Journal of Cleaner Production, 279, 123717. https://doi.org/10.1016/j.jcle 
pro.2020.123717  

Rhodes, N., Shulman, H. C., & McClaran, N. (2020). Changing norms: A meta-analytic integration 
of research on social norms appeals. Human Communication Research, 46(2–3), 161–191.  
https://doi.org/10.1093/hcr/hqz023  

Richter, I., Thøgersen, J., & Klöckner, C. A. (2018). A social norms intervention going wrong: 
Boomerang effects from descriptive norms information. Sustainability, 10(8), 2848. https://doi. 
org/10.3390/su10082848  

Robinson, E., Fleming, A., & Higgs, S. (2014a). Prompting healthier eating: Testing the use of 
health and social norm based messages. Health Psychology, 33(9), 1057. https://doi.org/10.1037/ 
a0034213  

Robinson, E., Thomas, J., Aveyard, P., & Higgs, S. (2014b). What everyone else is eating: 
A systematic review and meta-analysis of the effect of informational eating norms on eating 
behavior. Journal of the Academy of Nutrition and Dietetics, 114(3), 414–429. https://doi.org/10. 
1016/j.jand.2013.11.009  

Rosenstock, I. M. (1974). Historical origins of the health belief model. Health Education 
Monographs, 2(4), 328–335. https://doi.org/10.1177/109019817400200403  

Rosenthal, R. (1979). The file drawer problem and tolerance for null results. Psychological Bulletin, 
86(3), 638. https://doi.org/10.1037/0033-2909.86.3.638  

Rothgerber, H. (2013). Real men don’t eat (vegetable) quiche: Masculinity and the justification of 
meat consumption. Psychology of Men & Masculinity, 14(4), 363. https://doi.org/10.1037/ 
a0030379  

Ruby, M. B., & Heine, S. J. (2011). Meat, morals, and masculinity. Appetite, 56(2), 447–450. https:// 
doi.org/10.1016/j.appet.2011.01.018  

Salmivaara, L., Lombardini, C., & Lankoski, L. (2021). Examining social norms among other 
motives for sustainable food choice: The promise of descriptive norms. Journal of Cleaner 
Production, 311, 127508. https://doi.org/10.1016/j.jclepro.2021.127508  

Sánchez, L. A., Roa-Díaz, Z. M., Gamba, M., Grisotto, G., Londoño, A. M. M., Mantilla-Uribe, 
B. P., Rincón Méndez, A. Y., Ballesteros, M., Kopp-Heim, D., Minder, B., Suggs, L. S., & 
Franco, O. H. (2021). What influences the sustainable food consumption behaviours of uni-
versity students? A systematic review. A Systematic Review International Journal of Public 
Health, 66, 66. https://doi.org/10.3389/ijph.2021.1604149  

Scarborough, P., Clark, M., Cobiac, L., Papier, K., Knuppel, A., Lynch, J., Harrington, R., Key, T., & 
Springmann, M. (2023). Vegans, vegetarians, fish-eaters and meat-eaters in the UK show 
discrepant environmental impacts. Nature Food, 4(7), 565–574. https://doi.org/10.1038/ 
s43016-023-00795-w  

Schöpfel, J. (2010, December). Towards a Prague definition of grey literature. In Twelfth 
International Conference on Grey Literature: Transparency in Grey Literature. Grey Tech 
Approaches to High Tech Issues. Prague, Czech Republic (pp. 11–26). 6–7 December 2010.

Schultz, P. W., Nolan, J. M., Cialdini, R. B., Goldstein, N. J., & Griskevicius, V. (2007). The 
constructive, destructive, and reconstructive power of social norms. Psychological Science, 18(5), 
429–434. https://doi.org/10.1111/j.1467-9280.2007.01917.x  

Schwartz, S. H. (1977). Normative influences on altruism. In L. Berkowitz (Ed.), Advances in 
experimental social psychology (Vol. 10, pp. 221–279). Academic Press.

26 D. POLLICINO ET AL.

https://doi.org/10.1016/j.appet.2019.104414
https://doi.org/10.1016/j.appet.2019.104414
https://doi.org/10.1002/cb.2129
https://doi.org/10.1002/cb.2129
https://doi.org/10.1016/j.jclepro.2020.123717
https://doi.org/10.1016/j.jclepro.2020.123717
https://doi.org/10.1093/hcr/hqz023
https://doi.org/10.1093/hcr/hqz023
https://doi.org/10.3390/su10082848
https://doi.org/10.3390/su10082848
https://doi.org/10.1037/a0034213
https://doi.org/10.1037/a0034213
https://doi.org/10.1016/j.jand.2013.11.009
https://doi.org/10.1016/j.jand.2013.11.009
https://doi.org/10.1177/109019817400200403
https://doi.org/10.1037/0033-2909.86.3.638
https://doi.org/10.1037/a0030379
https://doi.org/10.1037/a0030379
https://doi.org/10.1016/j.appet.2011.01.018
https://doi.org/10.1016/j.appet.2011.01.018
https://doi.org/10.1016/j.jclepro.2021.127508
https://doi.org/10.3389/ijph.2021.1604149
https://doi.org/10.1038/s43016-023-00795-w
https://doi.org/10.1038/s43016-023-00795-w
https://doi.org/10.1111/j.1467-9280.2007.01917.x


Sharps, M. A., Raghoebar, S., & Coulthard, H. (2024). Social norms and young adults’ self-reported 
meat and plant-based meal intake: Findings from two online cross-sectional studies. Appetite, 
199, 107503. https://doi.org/10.1016/j.appet.2024.107503  

Sherif, M., & Hovland, C. I. (1961). Social judgment: Assimilation and contrast effects in commu-
nication and attitude change.

Shulman, H. C., Rhodes, N., Davidson, E., Ralston, R., Borghetti, L., & Morr, L. (2017). The state of 
the field of social norms research. International Journal of Communication, 11, 22.

Sparkman, G., Macdonald, B. N., Caldwell, K. D., Kateman, B., & Boese, G. D. (2021). Cut back or 
give it up? The effectiveness of reduce and eliminate appeals and dynamic norm messaging to 
curb meat consumption. Journal of Environmental Psychology, 75, 101592. https://doi.org/10. 
1016/j.jenvp.2021.101592  

Sparkman, G., & Walton, G. M. (2017). Dynamic norms promote sustainable behavior, even if it is 
counternormative. Psychological Science, 28(11), 1663–1674. https://doi.org/10.1177/ 
0956797617719950  

Sparkman, G., Weitz, E., Robinson, T. N., Malhotra, N., & Walton, G. M. (2020). Developing 
a scalable dynamic Norm menu-based intervention to reduce meat consumption. Sustainability, 
12(6), 2453. https://doi.org/10.3390/su12062453  

Stea, S., & Pickering, G. J. (2018). Optimizing messaging to reduce red meat consumption. 
Environmental Communication, 13(5), 633–648. https://doi.org/10.1080/17524032.2017. 
1412994  

Sterne, J. A., Savović, J., Page, M. J., Elbers, R. G., Blencowe, N. S., Boutron, I., Higgins, J. P., 
Cheng, H.-Y., Corbett, M. S., Eldridge, S. M., Emberson, J. R., Hernán, M. A., Hopewell, S., 
Hróbjartsson, A., Junqueira, D. R., Jüni, P., Kirkham, J. J., Lasserson, T. . . . Whiting, P. F. 
(2019). RoB 2: A revised tool for assessing risk of bias in randomised trials. BMJ, 366, l4898.  
https://doi.org/10.1136/bmj.l4898  

Stewart, C., Piernas, C., Cook, B., & Jebb, S. A. (2021). Trends in UK meat consumption: Analysis 
of data from years 1–11 (2008–09 to 2018–19) of the national diet and nutrition survey rolling 
programme. The Lancet Planetary Health, 5(10), e699–e708. https://doi.org/10.1016/S2542- 
5196(21)00228-X  

Stok, F. M., Verkooijen, K. T., de Ridder, D. T., de Wit, J. B., & De Vet, E. (2014). How norms 
work: Self- identification, attitude, and self-efficacy mediate the relation between descriptive 
social norms and vegetable intake. Applied Psychology: Health and Well-Being, 6(2), 230–250.  
https://doi.org/10.1111/aphw.12026  

Subar, A. F., Freedman, L. S., Tooze, J. A., Kirkpatrick, S. I., Boushey, C., Neuhouser, M. L., 
Thompson, F. E., Potischman, N., Guenther, P. M., Tarasuk, V., Reedy, J., & Krebs-Smith, S. M. 
(2015). Addressing current criticism regarding the value of self-report dietary data. The Journal 
of Nutrition, 145(12), 2639–2645. https://doi.org/10.3945/jn.115.219634  

Taufik, D., Verain, M. C., Bouwman, E. P., & Reinders, M. J. (2019). Determinants of real-life 
behavioural interventions to stimulate more plant-based and less animal-based diets: 
A systematic review. Trends in Food Science & Technology, 93, 281–303. https://doi.org/10. 
1016/j.tifs.2019.09.019  

Thøgersen, J. (2006). Norms for environmentally responsible behaviour: An extended 
taxonomy. Journal of Environmental Psychology, 26(4), 247–261. https://doi.org/10.1016/j. 
jenvp.2006.09.004  

Thomas, J. M., Ursell, A., Robinson, E. L., Aveyard, P., Jebb, S. A., Herman, C. P., & Higgs, S. 
(2017). Using a descriptive social norm to increase vegetable selection in workplace restaurant 
settings. Health Psychology, 36(11), 1026–1033. https://doi.org/10.1037/hea0000478  

Tian, Q., Hilton, D., & Becker, M. (2016). Confronting the meat paradox in different cultural 
contexts: Reactions among Chinese and French participants. Appetite, 96, 187–194. https://doi. 
org/10.1016/j.appet.2015.09.009  

Tilman, D., & Clark, M. (2014). Global diets link environmental sustainability and human health. 
Nature, 515(7528), 518–522. https://doi.org/10.1038/nature13959  

Trelohan, M. (2022). Do women engage in pro-environmental behaviours in the public sphere due 
to social expectations? The effects of social norm-based persuasive messages. Voluntas: 

SOCIAL INFLUENCE 27

https://doi.org/10.1016/j.appet.2024.107503
https://doi.org/10.1016/j.jenvp.2021.101592
https://doi.org/10.1016/j.jenvp.2021.101592
https://doi.org/10.1177/0956797617719950
https://doi.org/10.1177/0956797617719950
https://doi.org/10.3390/su12062453
https://doi.org/10.1080/17524032.2017.1412994
https://doi.org/10.1080/17524032.2017.1412994
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1016/S2542-5196(21)00228-X
https://doi.org/10.1016/S2542-5196(21)00228-X
https://doi.org/10.1111/aphw.12026
https://doi.org/10.1111/aphw.12026
https://doi.org/10.3945/jn.115.219634
https://doi.org/10.1016/j.tifs.2019.09.019
https://doi.org/10.1016/j.tifs.2019.09.019
https://doi.org/10.1016/j.jenvp.2006.09.004
https://doi.org/10.1016/j.jenvp.2006.09.004
https://doi.org/10.1037/hea0000478
https://doi.org/10.1016/j.appet.2015.09.009
https://doi.org/10.1016/j.appet.2015.09.009
https://doi.org/10.1038/nature13959


International Journal of Voluntary and Nonprofit Organizations, 33(1), 134–148. https://doi.org/ 
10.1007/s11266-020-00303-9  

Turner, J. C., Hogg, M. A., Oakes, P. J., Reicher, S. D., & Wetherell, M. S. (1987). Rediscovering the 
social group: A self-categorization theory. Basil Blackwell.

Vandenbroele, J., Vermeir, I., Geuens, M., Slabbinck, H., & Van Kerckhove, A. (2020). Nudging to 
get our food choices on a sustainable track. The Proceedings of the Nutrition Society, 79(1), 
133–146. https://doi.org/10.1017/S0029665119000971  

Vogelaar, A., & Priante, A. (2021). The role of social media normative interventions and environ-
mental awareness in intentions to change pro-environmental behaviors.

Willett, W., Rockström, J., Loken, B., Springmann, M., Lang, T., Vermeulen, S., Murray, C. J., 
Tilman, D., DeClerck, F., Wood, A., Jonell, M., Clark, M., Gordon, L. J., Fanzo, J., Hawkes, C., 
Zurayk, R., Rivera, J. A., De Vries, W. . . . Nishtar, S. (2019). Food in the Anthropocene: The 
EAT–lancet commission on healthy diets from sustainable food systems. Lancet, 393(10170), 
447–492. https://doi.org/10.1016/S0140-6736(18)31788-4  

Wu, A. D., & Zumbo, B. D. (2008). Understanding and using mediators and moderators. Social 
Indicators Research, 87(3), 367–392. https://doi.org/10.1007/s11205-007-9143-1  

Wynes, S., Nicholas, K. A., Zhao, J., & Donner, S. D. (2018). Measuring what works: Quantifying 
greenhouse gas emission reductions of behavioural interventions to reduce driving, meat 
consumption, and household energy use. Environmental Research Letters, 13(11), 113002.  
https://doi.org/10.1088/1748-9326/aae5d7  

Yamin, P., Fei, M., Lahlou, S., & Levy, S. (2019). Using social norms to change behavior and 
increase sustainability in the real world: A systematic review of the literature. Sustainability, 11 
(20), 5847. https://doi.org/10.3390/su11205847

28 D. POLLICINO ET AL.

https://doi.org/10.1007/s11266-020-00303-9
https://doi.org/10.1007/s11266-020-00303-9
https://doi.org/10.1017/S0029665119000971
https://doi.org/10.1016/S0140-6736(18)31788-4
https://doi.org/10.1007/s11205-007-9143-1
https://doi.org/10.1088/1748-9326/aae5d7
https://doi.org/10.1088/1748-9326/aae5d7
https://doi.org/10.3390/su11205847

	Abstract
	Introduction
	Social norms and sustainable food consumption
	Contextual and demographic moderators
	Methods
	Literature search
	Literature screening
	Data extraction
	Critical appraisal

	Results
	Overview
	Region
	Sample characteristics
	Theoretical motivation
	Comparator
	Outcome
	Framing
	Study design
	Setting
	Duration

	Norm manipulation
	Norm type
	Norm representation
	Norm referent


	Discussion
	Limitations
	Conclusions
	Pre-registration & data availability
	Acknowledgments
	Disclosure statement
	ORCID
	Author contributions
	References

