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Editorial on the Research Topic
 Reducing consumption of animal products




Animal production and consumption is at the root of many of the world's most pressing environmental, public health, and ethical issues. As well as contributing directly to greenhouse gas emissions, animal agriculture is incredibly resource-intensive and disruptive to ecosystems, driving water use, land use, biodiversity loss, and deforestation (1–3). Moreover, animal farms act as an incubator for emerging diseases, and a catalyst for antibiotic resistance (4, 5). Globally, over 90% of farmed animals are on factory farms, entailing small cage confinement, painful mutilations, and overall low welfare (6).

Increasingly, institutions including governments, public services, universities, and commercial food outlets are playing a role in reducing animal production and consumption (7). We have seen initiatives such as investments in alternative proteins (8), mandatory carbon and animal welfare labeling (9, 10), and nudges to encourage more sustainable food choices (11). While these institutions have an important role to play, they are ultimately beholden to individuals: generally, governments cannot implement policies without the support of voters, and companies cannot reshape their offerings without buy-in from consumers. Therefore, research into the public's attitudes about animal-product reduction and alternative proteins is a vital field of study.

This Research Topic called upon psychologists, behavioral scientists, and the broader scientific community to investigate the psychology of meat reduction, design and test interventions, and recommend ways forward to reduce the consumption of animal products. The resulting Research Topic contains over a dozen high-quality scientific studies covering a range of topics including vegetarian and vegan identity, moral psychology, behavior change, alternative proteins, health outcomes, and political science. All of these papers contribute to our understanding of relevant issues, which, in turn, can help to advance a more sustainable food system.

On vegetarian identity and moral psychology, behavioral scientists in Belgium provided an identity-based motivational account of resistance to veg*n advocacy. They theorized that veg*n (i.e., vegetarian and/or vegan) advocacy can threaten the moral and meat-eating identities of omnivores, which often causes them to engage in motivated reasoning to justify their consumption. They argue, however, that this apparent resistance often masks privately held beliefs that align with veg*n attitudes, and can precede later behavioral change (De Groeve et al.).

Scientists in Serbia found that individual and group affirmations of personally or collectively important values—for example, perceiving one's group as valuing democracy, trust, social connectedness, and solidarity in society—increased openness to meat reduction, including openness to cultured meat (Branković et al.). Likewise, psychologists in France showed how a perceived mismatch between an individual's own meat reduction and that of their group can motivate individuals to engage in behaviors (e.g., veg*n advocacy) aimed at positively shifting group norms (Harrington et al.).

Meanwhile, psychologists in the UK demonstrated a “halo effect” occurring for participants who were given positive environmental information about a cheese product. Relative to a no-environmental-information control condition, these individuals tended to infer that the environmentally-friendly product entailed higher animal welfare (their dairy cows treated better)—despite no information being given about the latter (Zamzow and Basso). As a result of this spreading positivity, they were more likely to endorse the product.

On behavioral change, psychologists in the Netherlands employed a reasoned action approach to investigate the attitudes that predict an intention to follow a vegetarian or vegan diet. They found that, in the Netherlands and the USA, instrumental and experiential attitudes (e.g., perceptions of dietary necessity and enjoyment, respectively) predicted dietary change intent. Additionally, in the Netherlands, descriptive norms about other people's intent to reduce their animal-product consumption predicted dietary change intent (Zaal et al.).

Economists in the Netherlands proposed that, with regard to animal products, dietary consumer groups can be modeled on a continuum. They investigated relative differences between meat abstainers, committed meat reducers, and avid meat eaters. They found that, compared to meat reducers, meat abstainers had more positive attitudes toward plant-based products and alternatives, such as tofu, veggie burgers, pulses and mushrooms. In comparison with avid meat eaters, committed meat reducers had a preference for non-meat animal proteins, such as eggs and cheese, and their diets were motivated more by environmental concerns and animal welfare (Verain and Dagevos). Compared to both other groups, avid meat eaters tended to be male and preferred to eat animal products over plant-based products.

Psychologists in Canada investigated the role of autonomous motivation—pursuing goals because one wants to, rather than has to—in maintaining a meat-free diet. In a longitudinal study of individuals transitioning to a veg*n diet, the researchers found no directional effect of autonomous motivation on dietary goal progress or goal facilitating behaviors. Nonetheless, goal progress within the study was related to subsequent reports of autonomous motivation suggesting that progress toward a veg*n diet may help build competence around meat-free eating (Kolbuszewska et al.).

A team led by psychologists in the UK followed Veganuary participants—meat eaters practicing a vegan diet for a month. They found that those who engaged with the pledge and reduced their meat consumption tended to develop stronger disgust reactions to meat afterwards, supporting the view that increased meat disgust follows (rather than precedes) meat reduction (Becker et al.). This demonstrates how meat avoidance—pursued through a pledge—can promote meat disgust and, possibly, spearhead future reduction.

On alternative proteins, marketing researchers in China demonstrated that increased intensity of social media marketing of plant-based meat can increase purchase intentions by influencing cognitive fluency, which broadens consumers' imaginations and reduces their perception of risk (Li et al.). Meanwhile, food and marketing scientists from across Europe investigated the impact of giving consumers health-related information for plant-based products, such as egg-free pasta, before or after tasting. They found that giving health information before tasting—rather than after or without—was associated with higher purchase intentions and stable taste perceptions across three phases of the experiment (Banovic et al.).

Further, a research team spanning Germany, the UK, and the USA investigated consumer perceptions of animal-free dairy from precision fermentation. In focus groups of potential early adopters from the United States, Germany, and Singapore, animal welfare considerations were among the most convincing, while concerns about consumer health, process safety and “messing with nature” were also shared. The researchers observed a cautious openness to animal-free dairy—an overall promising result for stakeholders investing in this emerging market (Broad et al.).

On political science, a researcher in the USA investigated the impact of emphasizing the environmental or animal rights case for meat reduction on simulated election performance. They found that, while the environmental case for meat reduction provoked a voter backlash, especially among Republicans, there was no such backlash for candidates who focused on farmed animal rights. In fact, candidates who demonstrated a personal concern for farmed animals received substantial boosts in voter support (Saha).

On health outcomes, medical researchers in China demonstrated that adherence to healthy plant-based diets was associated with better body composition in children aged 6–9. In particular, greater adherence was associated with lower abdominal obesity risk in girls, and stronger handgrip strength in boys (Chen et al.).

While environmental scientists continue to stress the importance of a shift away from industrially-farmed animal products, and food scientists develop ever-higher-quality alternatives, the social and psychological dimensions of consumer attitudes and behavior continue to present a challenge. All of the contributions in this Research Topic can help improve our understanding of the nexus of factors that impact on consumer decisions and individuals' choices and, ultimately, help to advance a more just and sustainable food system.
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Evidence suggests that plant-based diets are beneficial for alleviating metabolic diseases. Childhood is a crucial period for body growth and development. However, it is unknown whether adherence to a plant-based diet is related to a healthy body composition in children. We aimed to assess the relationship between a plant-based diet and body composition in children. A total of 452 Chinese children aged 6–9 years old participated in this cross-sectional study. Lean mass (LM), fat mass, and fat mass percentage (FMP) were assessed via dual-energy X-ray absorptiometry. An age- and sex-specific abdominal FMP ≥85th percentile was defined as abdominal obesity. Handgrip strength was measured using a hydraulic hand dynamometer. A validated 79-item food frequency questionnaire was used to collect dietary information. Overall plant-based diet index (PDI), healthful plant-based diet index (hPDI), and unhealthful plant-based diet index (uPDI) scores were calculated. After adjusting for potential covariates, a higher hPDI score (per 10-score increment) was associated with a higher LM in the android area (0.038 kg, 3.2%), gynoid area (0.048 kg, 1.9%), and trunk (0.102 kg, 1.2%) and with a lower FMP (1.18%) in the android area. In contrast, a higher uPDI score (per 10-score increment) was associated with a lower LM in the trunk (0.091 kg, 1.1%) and android area (0.023 kg, 1.9%) and with a higher FMP (0.74%) in the android area. No significant associations were observed between the overall PDI and body composition or abdominal obesity. After stratifying by sex, higher (vs. lower) hPDI scores was associated with lower abdominal obesity risk in girls and higher handgrip strength in boys. In conclusion, in this cross-sectional study, we found that stronger adherence to a healthful plant-based diet, and less adherence to an unhealthful plant-based diet was associated with better body composition in Chinese omnivorous children aged 6–9 years old. Our results highlight the need to distinguish between healthy and unhealthy plant foods within investigating how to obtain a healthy body composition in children.

KEYWORDS
  plant-based diet, body composition, abdominal obesity, handgrip strength, children


Introduction

The prevalence of obesity and/or overweight has increased sharply worldwide in recent decades to become one of the most important public health issues (1, 2), and the rate of increasing obesity and overweight prevalence is greater in children than in adults (1). Childhood adiposity can lead to obesity in adulthood and increase the risk of metabolic consequences, such as diabetes, cardiovascular events, and non-alcoholic fatty liver disease (3). Furthermore, detrimental precursor metabolic processes might occur in children with obesity or overweight, even at an early age (4). Thus, additional public health strategies to reduce the prevalence of overweight and obesity in children are urgently needed.

Nutrition is one of the most important factors that affects body composition. Previous studies have suggested that a plant-based diet, defined as a high intake of plant foods and a low intake of animal foods in an omnivorous diet, might contribute to improved body composition in adults (5–7). These findings are in agreement with those of studies that have investigated healthy dietary patterns, such as the Mediterranean diet (8) and the DASH diet (9), in adults. These diets are characterized by a high intake of healthy plant foods (e.g., fruits and vegetables). However, some plant foods are high in sugar (10) or contain refined carbohydrates (11), such as potatoes and refined grains, and therefore might be detrimental to health. To define a healthy plant-based diet and distinguish between healthy and unhealthy plant foods, Hu et al. developed three plant-based diet indexes to assess the degree of adherence to a plant-based diet: the overall plant-based diet index (PDI), the healthful plant-based diet index (hPDI), and the unhealthful plant-based diet (uPDI) (12). In adults, a higher hPDI and lower uPDI were associated with a lower risk of cardiovascular events (13), type two diabetes and gestational diabetes (12), and metabolic syndrome (14). These findings indicate the possible value of a healthy plant-based diet for preventing adiposity and adverse metabolic consequences. However, relevant studies investigating plant-based diets in children are scarce. Vegan or vegetarian diets were found to be associated with lower BMI, fat mass index, or FMP in three cross-sectional studies in Polish children, while null associations between LM and these diets were observed (15–17). In children, the diet must meet the daily physiological activity needs and maintain body growth and development, particularly in young children. Animal foods contain potentially harmful compositions (i.e., saturated fat, cholesterol) that increase the risk of chronic disease, including: coronary heart disease, and cancer (18–20). However, animal foods are also an important source of protein for the development of LM (21). A systematic review including 17 studies discover that plant based diet pattern was negatively associated with both FM and LM in middle aged and elderly population (22). In another cross-sectional study of 3,322 meat eaters and 1,186 vegetarians held in UK, compared with meat eaters, vegetarians of Indian British women had lower LM (23). No consistent results could be achieved whether adherence to a plant-based diet can improve children's body composition (lower FM and/or higher LM).

We explored the associations between plant-based diets and body composition, abdominal obesity, and handgrip strength in a cross-sectional study of Chinese omnivorous children aged 6–9 years old.



Materials and methods


Participants

This cross-sectional study was conducted in children 6–9 years of age in Guangzhou City, Guangdong Province, China. It was carried out from December 2015 to March 2017; the recruitment procedure has been previously described (24). Briefly, 521 of 1,600 children agreed to participate in the study. The participants were recruited through invitation letters, advertisements, and personal referrals. Among them, 69 children were excluded for the following reasons: preterm birth, a twin, a relevant medical condition (e.g., digestive tract disease, kidney stones or nephritis, thyrotoxicosis, hepatitis, anaphylactoid purpura, and metabolic bone disease), or core data were missing. A final sample of 452 singleton children (255 boys and 197 girls) was included in the analysis. The children voluntarily participated in the study and received a free general physical examination and a dual energy X-ray absorptiometry (DXA) scan, with permission from and accompanied by their parent or legal guardian. Before the examination, the study procedures and consent were explained to the guardian and child, and written consent was obtained from each guardian on behalf of the child participant. This cross-sectional study was carried out in accordance with the Declaration of Helsinki and was approved by the ethics committee of the School of Public Health at Sun Yat-sen University (no. 201549).



Dietary information

Through face-to-face interviews, dietary data for the prior year were obtained from each participant using a 79-item food frequency questionnaire (FFQ), which was the same as used in the Guangzhou Nutrition and Health Study (25). The FFQ used had been previously validated in our population (26). The FFQ consisted of 79 food items, grouped under subheadings like cereals (12 food items), soy and beans (8 items), vegetables (total: 13 items; leafy vegetable: 6 items; melon and fruit vegetable: 4 items; root vegetable: 3 items), fruits (10 items), meats (total: 17 items; livestock meat or visceral organ: 7 items; poultry meat: 3 items; fish: 4 items; other seafoods: 3 items), eggs (1 items), dairy products (8 items), Fungous and nuts (2 items), and beverage and drinks (8 items). The food items were organized on the basis of cultural use and physical composition. Colorful photographs of standard food portion sizes were used to help estimate the exact quantity of each food. The children reported their consumption frequencies (never; yearly; monthly; weekly; or daily) and the estimated average amount of each food item per time over the last 12 months with the help of their guardian/caregiver, then FFQs were filled out by the children in conjunction with their guardians/caregiver. We used the Chinese Food Composition (2009) (27) to calculate the mean daily intake of energy and other nutrients. To attenuate the influence of energy, the daily intakes of specific food groups were adjusted for energy using the residual method.

Hu et al. developed three plant-based diet indexes to assess the degree of adherence to a plant-based diet: the overall plant-based diet index (PDI), the healthful plant-based diet index (hPDI), and the unhealthful plant-based diet index (uPDI) (12). Eighteen food groups classified into three broad categories (healthy plant foods, unhealthy plant foods, and animal foods) are used to calculate the PDIs. Fruits, whole grains, vegetables, vegetable oils, legumes, nuts, and tea/coffee are defined as healthy plant foods. Refined grains, potatoes, fruit juices, sugar-sweetened beverages, and sweets/desserts are defined as unhealthy plant foods. Animal fats (including butter added to food and butter or lard used for cooking), dairy products, seafood/fish, eggs, meat (including red/processed meat and poultry), and miscellaneous animal-based foods are included in the animal food group. More detail information of the original description of these food groups could be found in the Appendix table of the article of Satija et al. (12). In our study, sweets/desserts, animal fats, and miscellaneous animal-based foods were not included in the FFQ and were therefore excluded; the remaining 15 food groups were included in the PDI score calculations. These 15 food groups were ranked in sex-specific quintiles and assigned a score ranging from 1 to 5. For the overall PDI, higher scores were given to the participants with higher intakes of plant food groups and lower intakes of animal food groups. For the hPDI, higher scores were given to those with higher intakes of healthy plant food groups, lower intakes of unhealthy plant food groups and animal food groups. For the uPDI, unhealthy plant food groups received positive scores, whereas healthy plant and animal food groups received reverse scores. The quintile scores of each food group were summed to obtain the final PDI scores (overall PDI, hPDI, or uPDI), which ranged from 15 to 75 in this study. A higher PDI score indicated stronger adherence to a specific plant-based diet. Examples of foods constituting the healthy plant food groups, unhealthy plant food groups, and animal food groups in this study were presented in Supplementary Table 1.



DXA scans and handgrip strength

Body mass index (BMI) is a simple measure that is widely used to evaluate a person's adiposity status. However, body composition analysis can better distinguish fat and lean mass and can be used to examine their distributions within the body, which provides a better evaluation of adiposity. A higher lean mass and a lower fat mass and fat mass percentage (FMP) indicates a healthier body composition and is associated with a lower risk of metabolic diseases (28).

A whole-body DXA scanner (Discovery W; Hologic Inc., Waltham, MA, U.S.A.) was used to assess the participants' body composition. Experienced technicians operated the scanner and processed the resulting data. For the scan, the participants were asked to wear light clothing and to not wear metal or other high-density objects. The participants held a standard lying posture during the scan with the help of a technician. The lean mass (LM) and fat mass (FM) at multiple sites (whole body, trunk, limbs, android area, and gynoid area) were analyzed, and the FMP was calculated as follows: FMP = 100% × FM/LM. To assess measurement variation, we conducted two consecutive measurements with repositioning in 35 randomly selected children, and the coefficients of variation (CV) were 0.77–5.67% for the LM and FM across the multiple sites. Fat can accumulate in different subcutaneous area of the body, and two different obesity phenotypes were classified. Fat deposition in the android area known as central or abdominal obesity, while fat deposition in the gynoid area known as peripheral obesity. Compared with peripheral (gynoid) obesity, abdominal (android) obesity confers increases risk of metabolic complications (29). Evidence also showed fat distribution in the android area, rather than gynoid region may be important factor in determining the risk of cardiovascular disease in the National Health and Nutrition Examination Survey 2003–2006 of America (30). Therefore, we aimed to explore the associations of PDIs and abdominal obesity in this study. An age- and sex-specific abdominal FMP (in the android area) ≥85th percentile was defined as abdominal obesity as previously described (24).

A Jamar® Plus+ hand dynamometer (Sammons Preston, Bolingbrook, IL, U.S.A.) was used to measure the children's handgrip strength, and the data were accurate to 0.1 kg. The children performed the measurement twice with a short break in between using both hands in a standing posture; the highest handgrip strength was used for the analyses. Twenty-eight randomly selected children repeated the handgrip strength test after a 30 min interval. The CVs were 8.2% for the right hand and 9.5% for the left hand.



Potential covariates

The height and weight were measured with the children wearing light clothing and without shoes. The data were accurate to 0.1 cm for height and to 0.1 kg for weight. Face-to-face interviews using a structured questionnaire were performed to collect information about potential covariates over the last year of investigation, including age (years), birth information (vaginal delivery or cesarean section), household income (≤150,00 or >150,00 Yuan/month), maternal (≤12 or >12 years) and paternal education (≤12 or >12 years), and the supplemental use of calcium (yea or not) or multivitamin tablets (yea or not). The participants' physical activity was assessed using a continuous 3-day (2 weekdays and 1 weekend day) record for the prior week, which investigated the daily physical activities that children were engaged in, and time expenditure of each items (accurate to 15 min) as previously described (24).



Statistical analysis

The PDI scores were calculated and divided into sex-specific tertiles, with higher tertiles representing stronger adherence to one of the three PDIs. The characteristics of the participants in the bottom and top PDI tertiles are presented. Continuous variables are presented as the mean ± standard deviation or median (interquartile range). Categorical variables are presented as frequencies (percentages). Linear regression analysis was performed to explore the associations between the PDIs (per 10-score increment) and the body composition at multiple sites and handgrip strength. Logistic regression analysis was used to identify associations between the PDIs (per 10 scores increment or comparison between tertiles) and abdominal obesity (abdominal FMP ≥85th percentile). Two adjustment models were carried out; Model 1 was a univariate model, and Model 2 was a multivariate model adjusted for age, sex, delivery method, height, weight, household income, maternal and paternal education, supplemental use of calcium or multivitamin tablets, physical activity, and dietary intake of energy. According to former and the researcher's experiences, the covariates were introduced into the analysis using the “Enter” model in order to control possible confounding. Sensitivity analysis stratified by sex was also performed. In order to compare body composition between top tertile groups of hPDI and uPDI, analyses of covariates (ACNOVA analysis) were carried out with the adjustment of covariates in Model 2. The statistical analyses were conducted using SPSS 21.0 (SPSS Inc., Chicago, IL, U.S.A.). Statistical significance was defined as a two-sided P-value of <0.05.




Results

A total of 452 children with a mean age of 8.0 ± 0.9 years were included in this study. The participants with higher overall PDI, hPDI, or uPDI scores had stronger adherence to an overall plant-based diet, healthful plant-based diet, or unhealthful plant-based diet, respectively. Detail characteristic information and dietary information of daily intake of different foods were displayed in Tables 1, 2, respectively. The children with a higher overall PDI score tended to weigh more and to have higher maternal education, higher consumption of healthy and unhealthy plant foods, lower household income, lower paternal education, less use of calcium supplements, and lower consumption of animal foods. The children with a higher hPDI score tended to weigh less and to have higher maternal and paternal education, more use of calcium supplements, higher intake of healthy plant foods, and lower household income. The children with a higher uPDI score tended to be born through cesarean section and to have lower household income, lower parental education, less use of calcium and multivitamin supplements, lower consumption of healthy plant foods and animal foods, and higher intake of unhealthy plant foods.


TABLE 1 Characteristic of subjects included in the study.

[image: Table 1]


TABLE 2 Dietary information of intake of different foods in our study.
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As shown in Table 3, after adjusting for potential covariates, no significant associations were found between the overall PDI score and body composition (FM, LM, or FMP). A higher (vs. lower) hPDI score was associated with higher LM and lower FMP, whereas a higher (vs. lower) uPDI score was associated with lower LM and higher FMP, especially for the android area composition. Each 10-score increment in the hPDI score was associated with increment LMs in the areas of android area (0.038-kg, 3.2% of the mean), trunk area (0.102-kg, 1.2% of the mean), and the gynoid are (0.048-kg, 1.9% of the mean). Besides, each 10-score increment in the hPDI score was associated with a 1.18% (4.9% of the mean) decrease in the android area FMP. In contrast, each 10-score increment in the uPDI score was associated with a 0.023-kg (1.9% of the mean) decrease in the android area LM, a 0.091-kg (1.1% of the mean) decrease in the trunk area LM, and a 0.74% (3.0% of the mean) increment in the android area FMP. After stratification by sex, for girls, a higher hPDI score was associated with an increased android and gynoid area LM and a decreased android area FMP. In girls, an increased uPDI score was associated with a decreased gynoid area LM (Supplementary Table 2). In boys, a higher hPDI score was associated with an increased android and trunk area LM and with a decreased android and gynoid area FMP. A higher uPDI score in boys was associated with a decreased android and trunk area LM and an increased android area FMP (Supplementary Table 2).


TABLE 3 Associations of plant-based diet index scores with body composition after adjusted for potential covariates.
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We further compared body composition between top tertile groups of hPDI and uPDI scores. As shown in Table 4, compared with subjects in top uPDI tertiles, those with top hPDI tertiles scores tended to be with lower FMP at sites of whole body (0.99%), trunk (1.15%), android area (1.38%), and gynoid area (1.38%); and be with higher LM at sites of trunk (0.23 kg) and android area (0.05 kg).


TABLE 4 Comparison of body composition between top tertile groups of hPDI and uPDI scores.
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We further explored the relationships between the plant-based diet indexes and abdominal obesity in children (Table 5). Although the children with a higher hPDI score (higher tertile or per 10-score increment in the hPDI score) tended to exhibit less abdominal obesity, and those with higher PDI and uPDI scores tended to exhibit more abdominal obesity, these associations did not reach statistical significance (P-values of 0.105 to 0.637). After stratifying by sex (Supplementary Table 3), in girls, there was a significant negative association between the highest hPDI scores and lower abdominal obesity (OR = 0.02, 95% CI: 0001, 0.48).


TABLE 5 Associations of plant-based diet index scores with abdominal obesity.
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Associations between the plant-based diet indexes and handgrip strength were also investigated. For the total participant sample and for girls, there were no significant associations between handgrip strength and any of the three plant-based diet indexes (PDI, hPDI, and uPDI). After adjusting for potential covariates, a higher (vs. lower) hPDI score was positively associated with increased handgrip strength in boys (Table 6); every 10-score increment in the hPDI score was associated with a 0.61-kg (6.0% of the mean) increment in handgrip strength (mean: 10.1 kg).


TABLE 6 Associations of plant-based diet index scores with handgrip strength.
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Discussion

In this cross-sectional study, based on data of Chinese omnivorous children aged 6–9 years old, stronger adherence to a healthy plant-based diet (i.e., a higher hPDI score vs. lower hPDI score) was associated with a higher LM and a lower FMP in several body areas, particularly the android area. In contrast, greater consumption of an unhealthy plant-based diet (i.e., a higher uPDI score vs. lower uPDI score) was associated with less LM in the trunk and android areas and a higher FMP in the android area. After stratification by sex, higher (vs. lower) hPDI scores were associated with lower abdominal obesity risk in girls and higher handgrip strength in boys.

Stronger adherence to a healthy plant-based diet associated with better body composition in Chinese omnivorous children aged 6–9 years old in our study. Few related studies have been conducted in children. In a cross-sectional study of Polish children aged 5–10 years old, a vegan (but not vegetarian) diet was associated with a lower BMI and fat mass index compared with an omnivore diet (17). In two other cross-sectional studies performed in Poland, a vegetarian diet was associated with a lower FMP (19.1% vs. 21.2%, p = 0.050) and fat mass index (2.67 kg/m2 vs. 2.99 kg/m2, p = 0.044) in prepubertal children (15) and with a lower fat mass-to-lean mass ratio in children (16). More studies have been carried out in adults; however, firm conclusions cannot be made. In the Rotterdam Study (prospective, 7.1 years follow-up), which included 9,633 middle-aged and older adult participants, a higher PDI was associated with a lower BMI, FM, and FMP (6). A higher hPDI score (per 10-score increment) was associated with a 0.12% decrease in FMP in a cross-sectional study of 260 healthy U.S. women (5). A systematic review showed that a plant-based diet tended to be negatively associated with both FM and LM, but the results were inconclusive (22). In contrast to our study, previous studies have tended to find negative (22, 23, 31) or null associations (7, 32–35) between LM and a plant-based diet in adults and children (15–17). Possible reasons for these conflicting results are that the previous studies (1) had relatively small sample sizes, (2) did not adjust for covariates, (3) measured whole body composition rather than the composition at specific sites in the body, and (4) different measurements of diet. Additionally, the participants in our study were not strictly vegan; thus, we were unable to observe any potential negative association between a vegan diet and FM and any potential negative associations between a vegan diet and LM. We also distinguished between healthy and unhealthy food groups in our study, which was not done in the above-mentioned studies. This partitioning might have increased our ability to identify different direction of associations for the hPDI and uPDI. The need to distinguish between healthy and unhealthy plant foods has been indicated in previous studies in relation to multiple diseases (13, 36, 37). Taken together, the evidence indicates that a healthy plant-based diet, rather than an unhealthy plant-based diet, might be associated with better LM. Nevertheless, additional high-quality studies are needed to further explore this issue.

In our study, associations with higher significance for the android area were identified, and these results are supported by several previous studies. In a 14-week low-fat plant-based diet intervention in overweight postmenopausal women, the diet was associated with a smaller waist circumference but not associated with LM or FMP (34). In another study, a low-fat vegan diet intervention led to decreases in visceral fat volume (38). Compared with vegetarians, omnivores were found to have 50% greater tumor necrosis factor mRNA expression in abdominal fat, which increases adipose tissue inflammation (39). In our study, a negative association was found between a healthy plant-based diet and abdominal obesity in girls. Together, these findings emphasize the potential associations of a plant-based diet for lowering risk of abdominal obesity and the necessity for future studies to explore the detailed distribution of body composition.

Stronger hPDI adherence was associated with greater handgrip strength in boys. This result is supported by a systematic review that found that a plant-based diet was positively associated with muscle strength in middle-aged and older adults (22). Compared with an omnivore diet, a vegan diet was associated with better activity performance (higher estimated maximal oxygen consumption and submaximal endurance time to exhaustion) in physically active lean women in Canada (32). Conversely, in British Indians, those adhering to a vegetarian diet had lower handgrip strength than those adhering to an omnivore diet (23). Thus, firm conclusions cannot be made, and the effects of a healthy plant-based diet on handgrip strength require further investigation.

Subjects with higher hPDI scores tended to be with better maternal and paternal education, and follow a healthier lifestyle, like more physical activity, more use of calcium supplements. These factors might partly help to explain the positive associations of hPDI and LM and negative associations of hPDI and FMP. Although we tried to control these covariates in our analyses, the possible influence of these factors might could not be totally eliminated and still existed. Besides, several biological mechanisms might be involved for further explanations of the associations between hPDI and body composition. In children, a vegetarian diet was related to a higher ratio of anti-inflammatory to pro-inflammatory adipokines (15). Stronger hPDI adherence was associated with lower leptin levels, whereas weaker adherence was associated with high levels of high-sensitivity C reactive protein (40). A low-fat vegan diet intervention led to lower intramyocellular and hepatocellular lipid levels and improved insulin resistance (38). Transitioning to a vegan diet supplemented with fish lowered the plasma levels of branched-chain amino acids, which contribute to obesity and insulin resistance (41). Finally, a plant-based diet might be related to improved gut microbiota symbiosis and increased beneficial metabolites (e.g., short-chain fatty acids and trimethylamine N-oxide) (42).

Few studies have investigated the associations between a plant-based diet and body composition in children. A strength of our study was that we distinguished between different plant-based diet patterns (an overall, healthy, and unhealthy plant-based diet). The findings reveal that choosing healthy plant foods and avoiding unhealthy plant foods were associated with better body composition in Chinese omnivore children aged 6–9 years old. The use of gold-standard body composition measurement at multiple sites, along with measuring abdominal obesity and handgrip strength, provided comprehensive outcome information, enabling us to better understand the potential relationships between body composition and a plant-based diet. Finally, we controlled for several potential covariates in the analyses to avoid potential confounding. However, our study had several limitations. First, owing to the cross-sectional study design, we were able to identify associations but could not attribute causality. Second, few of the children in the healthy plant food group consumed tea/coffee, and sweets/desserts, animal fats, and miscellaneous animal-based foods in the unhealthy plant food group were excluded because they were not covered by our FFQ. These factors might have attenuated our ability to identify significant associations for the hPDI and uPDI. Although the associations might be underestimated, we did find statistical associations between the hPDI or uPDI score and body composition. Third, the abdominal obesity defined by an abdominal FMP ≥85th percentiles of the population in our study is sample based. Not standard reference data of abdominal obesity based on abdominal FMP data from representative sample could be found in Chinese children yet. Further studies with more representative and large sample size using standard reference of abdominal FMP data were encouraged for further examination of our results. Finally, considering our results were based on a specific population and with a small sample size, it is unclear yet if these results would translate to other age groups during adolescents or other races, ethnicities, or countries. Therefore, our finding should be interpreted with caution. Further prospective studies with larger sample sizes should be conducted to verify our results.



Conclusion

In this cross-sectional study, stronger adherence to a healthy plant-based diet tended to be associated with a higher LM and a lower FMP in Chinese omnivorous children aged 6–9 years old, and it associated with lower risk of abdominal obesity in girls and higher handgrip strength in boys. In contrast, an unhealthy plant-based diet (higher uPDI score vs. lower uPDI score) was associated with a lower LM and a higher FMP, especially in the android area. These results highlight the need to distinguish between healthy and unhealthy plant foods to maintain a healthy body composition in young children. More prospective studies with larger sample sizes based on different populations were encouraged to be conducted to verify our results in the future.
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Feelings of disgust toward meat have been researched for at least 30 years, but so far the causal relationship that may link meat disgust and meat consumption has remained elusive. Two possible pathways have been proposed in previous literature: the more common pathway seems to be that meat disgust is developed after a transition to vegetarianism, potentially via the process of moralization and recruitment of (moral) disgust. Other accounts suggest the existence of a second pathway in which disgust initiates the avoidance of meat and this can be explained by existing theories of disgust functioning as a pathogen avoidance mechanism and meat serving as a pathogen cue. However, the evidence base for either relationship remains thin and to our knowledge no research has examined whether temporary meat abstention can lead to increases in meat disgust, as the first pathway suggests. We measured meat disgust and meat intake in n = 40 meat eaters before and after attempting a meat-free diet for 1 month (while taking part in the annual vegan campaign Veganuary). Although most participants lapsed to eating meat during this period, we found that reductions in meat intake during the month were predictive of increases in meat disgust afterwards. This supports the view that meat disgust is expressed as a result of meat avoidance in meat eaters. Implications for theoretical understanding of the relationship between meat disgust and meat avoidance, as well as the development of disgust based interventions are discussed.
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Introduction

Meat production is an inefficient and unsustainable way of feeding the world's population (1), and is the cause of animal suffering (2). Many UK consumers are aware of these negative impacts of meat production and up to a third contemplate reducing their meat intake (3, 4), but perceptions of meat being “normal,” “necessary,” “natural,” and “nice” means many people find it hard to resist (5–7). On the other hand, feelings of disgust toward meat have been well-documented in those who do not consume it [i.e., vegetarians and vegans (8–10)]. We define as “meat disgust” only those disgust responses toward meat that is cooked and/or ready for consumption, unspoilt, and culturally appropriate to eat. Not surprisingly, in vegetarians, feelings of meat disgust predict stricter adherence to a vegetarian diet and fewer lapses (11). However, meat disgust is not strictly a vegetarian phenomenon—disgust toward red meat in particular has been frequently reported among omnivores (10, 12, 13), and there is evidence that meat disgust is a good predictor of lower meat consumption in omnivores and flexitarians (14). It seems that meat disgust could be a powerful factor counteracting meat liking and temptation and could help people reduce their meat intake and transition to a meat-free diet. However, we still know very little about this relationship, including any causal mechanisms.

The present paper aims to address this gap by first reviewing existing evidence for different causal relationships between meat disgust and meat intake (or rather, avoidance), and secondly, presenting a study of meat eaters that reduced or eliminated their meat intake for one month while taking part in the Veganuary campaign—a pledge to follow a vegan diet for the duration of January (www.veganuary.com) (15)—allowing us to observe if any changes in meat disgust followed this diet change or whether baseline disgust prior to participation in Veganuary predicted successful meat avoidance. Establishing a temporal order will bring us one step closer to understanding the mechanism that links meat disgust and meat avoidance and could enable us to harness the power of disgust in interventions that initiate or maintain the practice of meat avoidance.


Literature review

The relationship between meat disgust and meat consumption is still not well understood. Most existing studies of meat disgust have thus far focused on vegetarians who were already meat disgusted (8, 9, 16, 17), and this makes it difficult to draw conclusions about any causal relationship between meat disgust and meat avoidance (i.e., whether meat disgust is present first and causes meat avoidance or whether people decide to become vegetarians and develop meat disgust later). However, there is some evidence on the temporal order and causal relationship between the two (mostly from the accounts that vegetarians have given on how the relationship had developed in themselves), which will be reviewed in this part of the paper. While the evidence discussed below has large gaps (for instance, there is no evidence on the role of meat disgust in starting a meat-reduced diet rather than a vegetarian diet) it is still helpful in testing the plausibility of the several possible temporal and causal relationships that could link meat disgust and meat avoidance.

One possible mechanism that may link meat disgust and meat intake is that meat disgust develops after people have stopped (or reduced) their meat intake. Evidence for this possibility comes from a study by Paul Rozin et al. (17) who asked vegetarians to indicate their agreement with 20 different reasons for following a vegetarian diet, including feelings of disgust toward meat. Additionally, they asked their participants to indicate whether each of those reasons had been a reason for transitioning to vegetarianism in the first place. It is interesting to see that although 53% of their 104 subjects agreed or strongly agreed that they currently avoid meat because they find it disgusting, only 14.4% said that feelings of disgust toward meat had been an initial reason that led them to start following a vegetarian diet. Rozin et al.'s (17) findings therefore suggest that in the majority of vegetarians who feel disgusted by meat, these feelings developed after the transition to vegetarianism. This order of events is also corroborated by a number of qualitative studies (8, 9, 17–19) in which vegetarians report that they chose to stop eating meat for various reasons but are now (at the point of interviewing, often years after the transition) so disgusted by meat that they cannot bring themselves to eat it, not even to avoid conflict or embarrassment when they are served meat in a social situation (19). This demonstrates how the expression of disgust after the transition to vegetarianism would serve to maintain the practice of meat avoidance without the need for self-control.

One mechanism that has been proposed for the recruitment of disgust after transitioning to vegetarianism is moralization (17). According to this theory, activities that were previously perceived as morally neutral can acquire moral significance which then enables the development of norms and values about that activity. Meat consumption, the authors claim, is such an activity and once transitioned to vegetarianism, some people start to moralize and condemn meat consumption which turns their preference for vegetarianism into a value and part of their identity (17). One part of the moralization process seems to be the recruitment of disgust, which can be a moral emotion (20). Many researchers have reported that feelings of disgust toward meat are more common among those who follow a vegetarian diet for moral reasons [and have possibly, according to Rozin et al. (17) gone through a process of moralization] than those who do so for health reasons (e.g., 11, 17, 21). However, a longitudinal study by Feinberg et al. (21) demonstrates that moralization of meat eating can occur in omnivores before (or indeed without) a transition to vegetarianism. These authors suggest that the experience of meat disgust serves as a conduit for moralization, thereby turning the causal relationship proposed by Rozin et al. (17) on its head, which is also supported by others (13). Therefore, the moralization process does not seem sufficient in explaining the temporal or causal order of meat disgust and meat avoidance. In any case, moralization can only explain some cases of meat disgust, namely those in which moral disgust toward meat is experienced, rather than other, more basic forms like core disgust (22, 23).

The same studies that show that meat disgust commonly follows meat avoidance also deliver evidence for the reverse pathway—meat disgust causing meat avoidance. For instance, a minority (14.4%) of the vegetarians in Rozin et al.'s (17) study (described above) reported that meat disgust caused them to stop eating meat. Confirming this, other studies also cite vegetarians who give disgust as the reason for giving up meat, and then usually as the result of a single disturbing and often disgusting “conversion experience” (9) like this interviewee describes:

“I was cooking breakfast which was a cup of tea and a bacon cob . . . And that morning the smell of bacon was quite off-putting... And then, I was eating the cob, and I'd just taken a bite of it... and then, the next bite, the rind wasn't cooked properly. And the rind stayed in my mouth, and came off the meat, and sort of dangled from—from the corner of my mouth. And I—heaved, and put the cob down, and that was the end.” (9)

Similar accounts of emotionally upsetting experiences (often also combined with guilt and sadness, rather than pure disgust) leading people to spontaneously become meat-disgusted vegetarians can be found elsewhere [e.g., (8)].

Even without a moral component, meat seems to elicit feelings of disgust much more easily than any other food: for example, pairing meat images with disgust stimuli in an evaluative conditioning experiment reduced willingness to eat meat, while the same disgust conditioning was ineffective for vegetables and beverages (24). Similarly, presenting meat dishes with a label that makes them seem unfamiliar (e.g., presenting a beef steak as “langua steak”—a fictitious animal name) can elicit disgust in prospective eaters, whereas plant-based foods with the same treatment do not (25). Tybur et al. (26) propose a possible mechanism for this phenomenon. Based on the widely accepted theory that disgust has evolved as a behavioral pathogen avoidance system (27–30), these authors suggest that objects that pose pathogen risks (such as meat—in essence a corpse that will soon rot) serve as inputs or heuristic cues for a risk-benefit computation, one output of which is a disgust response (26). This “preparedness” (31) for meat to be perceived as disgusting could explain why some people suddenly get disgusted by meat, to the point where it leads them to stop eating it.

To further complicate things, it should be noted that neither meat disgust nor meat consumption are binary “on/off” concepts but both exist and affect each other along a continuum as we have shown in a previous study (14). We quantified levels of meat disgust in vegetarians, flexitarians, and omnivores using visual analog scale ratings of images of meat that had elsewhere been rated as highly palatable (32). While on average, levels of meat disgust were highest in the vegetarian sample, flexitarians and even some omnivores also expressed some levels of disgust toward meat which was consistently higher than disgust toward control images of carbohydrate-rich (plant-based) foods. Using individual levels of meat disgust to predict individual levels of meat intake in omnivores and flexitarians, we found meat disgust to be the strongest predictor of reduced meat intake in flexitarians (whereas surprisingly self-control was not predictive of meat intake) and omnivores (here only after controlling for participant age). Furthermore, we found that naturally occurring decreases in meat intake over 6 months (in the absence of interventions) were associated with increases in meat disgust in both of these diet groups (14). This demonstrates that people cannot be classed as either meat disgusted or not, but that instead, meat disgust is experienced by everyone to varying degrees and is associated with how much meat a person consumes. Seeing meat disgust (and meat intake) as continuous variables has important consequences for research questions about this relationship, and rather than asking “which came first?,” it might be more appropriate to ask whether increases in meat disgust can result from decreases in meat intake. This is what the current study aims to test.



The present study

In summary, there is good theoretical grounding and evidence for both accounts of the meat-disgust-meat-avoidance relationship (i.e., meat disgust causing meat avoidance; or meat avoidance leading to increased meat disgust). Other studies have already delivered some evidence that increasing disgust to meat can lead to reduced consumption of or willingness to eat meat (24, 25, 33, 34) but the reverse pathway (meat avoidance leading to meat disgust) needs more quantitative evidence. This study aims to test one direction of the possible causal relationship and asks whether temporary decreases in meat intake can result in increases in meat disgust.

An ideal study design to test the effect of reduced meat intake on meat disgust would randomly assign participants to conditions in which they have to either avoid meat consumption or not. At the time of data collection, we assumed that this would be very hard to recruit for (other than with large participant payments) and even harder to affirm that any reductions in meat intake had actually taken place [although recent research has achieved this via the use of daily smart-phone surveys (35)]. Instead, we propose that the annual health challenge of “Veganuary” (www.veganuary.com) presents an ideal opportunity for a field study on meat avoidance. We surveyed people that planned to take part in Veganuary of their own accord, and, at the time of the survey still ate at least some meat. Their meat disgust and meat intake levels were measured at baseline (pre-Veganuary), along with other factors that potentially affect goal-directed eating behavior and disgust. At follow-up (post-Veganuary), the participants were asked how much meat they had consumed during Veganuary and their meat disgust levels were measured again.

From our previous investigation of the link between meat disgust and meat intake (14), we know that even in omnivores and flexitarians (who constituted the sample of the present study) meat disgust predicts some variance in meat intake. We expected this relationship to be replicated in the present study, at baseline, before people embarked on the Veganuary challenge. In line with the majority of evidence presented in the literature review, we further predicted that a 1 month period of meat avoidance would lead to increases in meat disgust. The present study therefore tested the following pre-registered hypotheses*:

H1: Meat consumption will be negatively associated with meat disgust at baseline.

H2: Any decreases in meat consumption during Veganuary will be associated with increases in meat disgust at follow-up.

Additionally, we also explored factors that may explain better adherence to a meat-free/meat-reduced diet during Veganuary using a measure of restrained eating in a quantitative analysis, as well as qualitatively analyzing participants' own comments. While this is not the focus of the current study it may add to the research on barriers to and facilitators of transitions to meat-free diets and should further help to embed the role of disgust within a wider range of factors at play.

*Note: Slightly different hypotheses were pre-registered at https://aspredicted.org/ZBK_Y37 for H1 and H2 but had to be amended because the original hypotheses had rested on the assumption that most or all of the participants would follow a meat-free diet during Veganuary (as that was their intention at the time of pre-screening). However, only 11 participants followed a completely meat-free diet during Veganuary. For this reason, two of the three pre-registered hypotheses (H1: “Eliminating meat consumption for one month will be associated with increases in meat disgust.” and H3: “In people who did not stick to a meat-free diet, the change in meat intake from baseline to follow-up will be associated with changes in meat disgust over that time.”) were merged into the new H2 presented here.




Methods


Participant recruitment and sample

Participant recruitment took place on Prolific (www.prolific.co) (36). In order to gain access to a sample of participants who intended to not eat meat for the duration of January (but still ate at least some meat at the time of baseline recruitment), we conducted a pre-screen survey. This survey was advertised as a survey about health campaigns in January and asked participants to indicate if they intended to take part in any health challenges in January (with options including “Veganuary,” but also other, non-meat related options like “Dry January”). Participants were then asked to identify their current diet on a spectrum from omnivore to vegan and were thanked for their participation. From the responses to this pre-screen we selected only those participants who had reported an intention to take part in Veganuary and reported to be either omnivore or flexitarian.

The pre-screen survey was completed by 1,125 people on Prolific. Of those, 60 were eligible participants (who were either omnivores or flexitarians and intended to take part in Veganuary or a different meat-free January challenge) and were invited to the baseline survey. 48 participants completed this survey without failing more than one of three attention check questions. All of these were invited to the follow-up survey in February which was completed without more than one failed attention check by all of the 40 people who participated in it. Table 1 shows descriptive statistics of our sample.


TABLE 1 Sample characteristics at baseline.
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Procedure

The main study was hosted on Qualtrics (37) in December 2020 (baseline) and February 2021 (follow-up). Baseline and follow-up survey both measured the same concepts in identical order: After participants gave informed consent to take part, they completed a short demographics questionnaire [age, gender, country of residence, and hunger level which has previously been shown to affect food disgust ratings (38)]. Participants were also asked to report any existing medical dietary restrictions they may have so that we could control for any added difficulty of restricting an already restricted diet but no participants reported any restrictions.

Following this, we measured meat disgust in two different ways: first, an Implicit Associations Test [IAT (34, 35)] was used to measure meat disgust indirectly in order to avoid self-report biases. Then, disgust to meat and to carbohydrates was measured explicitly using visual analog scales (see Measures section below for more details). The meat and carb images presented as stimuli in the IAT and the VAS were the same, and the IAT was always conducted first so that any anchoring effects from the rating task would be avoided. After the meat disgust measures, the Three Factor Eating Questionnaire (39) and the Disgust Scale—Revised (40) were then used to measure other factors that may affect meat intake and/or disgust, followed by a food frequency questionnaire assessing meat intake.

Additionally, at follow-up, participants were further asked about their intended diet going forward as well as their reasons for taking part in Veganuary. They were given one open-ended question about factors helping them during Veganuary (if they had reported zero meat intake during Veganuary) or factors that made following a meat-free diet harder (if they had reported some meat intake during Veganuary).



Measures
 
Implicit meat disgust

To test the strength of implicit associations between “meat” and “disgusting”/”delicious” participants performed an implicit associations test (IAT) with the concepts “meat” and “carbs” represented by six images each of meat and carbohydrate-rich foods, respectively, and the attributes “disgusting” and “delicious” represented by synonyms of these words (Figure 1). The IAT was identical to the one used in our previous study (14), with a procedure as described in Greenwald et al. (41). IAT block order was counterbalanced across participants at baseline, and, to avoid order effects (42) that would make the comparison of baseline and follow-up results difficult, we gave each participant the same version of the IAT at follow-up (with the same block order) that they had completed at baseline. The resulting d-score from the IAT was reversed to make interpretation more intuitive (stronger positive values indicating stronger bias toward the concept-attribute pairing of “meat” and “disgusting”) and this variable is called “implicit meat disgust.”


[image: Figure 1]
FIGURE 1
 Example trials from the VAS meat/carb rating task (left) and the IAT (right). In both tasks, the same set of images was used (six of meat and six of carbohydrate rich foods).




Explicit meat and carb disgust and liking

Participants were asked to rate six meat and six carbohydrate images (the same ones they had seen in the IAT) on 100-point visual analog scales (VAS) in terms of the taste of the food (from very unpleasant to very pleasant), the likelihood that they would eat the food (from very unlikely to very likely, responses to this question were not analyzed in this study), and the disgustingness of the food (from very disgusting to not at all disgusting). Using images of cooked, unspoilt, and culturally familiar meat including red and white meat, this measure captures specific disgust to “normal” meat that many other people would find appetizing. As such it measures the conceptualization of “meat disgust” that is used in this study and should not be affected by disgust toward signs of spoilage or unusual and unpleasant aspects of meat, as measured by other validated scales such as the Food Disgust Scale (43). Participants were always asked to rate the taste first in an effort to (a) mask the study's focus on disgust and (b) get participants to think about distaste and disgust as two separate concepts (see Figure 1).



Eating patterns

In order to control for other factors that may affect how successful participants were at reducing/eliminating meat intake during Veganuary, the 18-item version of the TFEQ was used to assess three dimensions of eating behavior—cognitive restraint, uncontrolled eating, and emotional eating (39).



Disgust sensitivity

Participants also completed the Disgust Scale—Revised [DS-R (40)] to assess disgust sensitivity in order to control for any observed changes in meat disgust being driven by this trait. Note that there is also a more specific Food Disgust Scale available (43), however, we opted for a more general scale to measure disgust sensitivity in order to avoid any circularity in the interpretation of any effects of disgust sensitivity on meat disgust (especially since the Food Disgust Scale has a “meat” subscale and therefore correlating this measure with our measure of meat disgust would be somewhat circular).



Meat intake

This was assessed by a Food Frequency Questionnaire (FFQ) asking participants how often they consumed various meat items in a typical month (at baseline) or during Veganuary (at follow-up in February), with response options on a seven-point scale ranging from “twice a day or more” down to “1–3 times a month” and “less often or never” [adapted from Churchill and Jessop (44) and Lawrence et al. (45)]. We also assessed consumption of fish and seafood, dairy, and eggs but did not include these in the analysis because this study and our disgust measures focused on meat.




Stimuli

The stimuli used in this study were the same as in our previous study (14): Six images each of meats and carbs were used in both the implicit and explicit measures (IAT and VAS) and were taken from the food-pics database (32) with the exception of one picture of bacon which was not available in food-pics and was taken from the internet. The images (see Supplementary Figure S1) were chosen to represent a variety of meats (two each of pork, beef, and chicken) that are commonly eaten in the UK and had high palatability ratings [ratings are available in the food-pics database (32)]. The carb images similarly represented different types of carbohydrates (bread, potatoes, rice) and were chosen to visually match the fat content and portion size of the meat images. All images were of foods that were deemed culturally familiar to our UK participants, cooked, and unspoilt.




Results

Hunger level did not correlate with explicit or implicit meat disgust and was therefore not controlled for in further analyses.

IAT scores may reflect/can be driven by any concept-attribute pairings that are presented within the IAT (in this case meat + disgusting/delicious, carbs + disgusting/delicious). To test that our implicit measure was a reflection of meat disgust and not the other concept associations that contributed to the IAT score, we correlated the IAT scores with the explicit measures of meat disgust, carb disgust, and carb liking. IAT scores showed a marginally significant weak correlation [r(40) = 0.283, p = 0.077, 95% CI (−0.031, 0.547)] with our explicit measure of meat disgust. None of the other explicit measures correlated significantly with the IAT scores, indicating that the IAT scores are most likely a reflection of meat disgust. However, the weak and not very significant correlation are cause for concern and readers should bear this in mind when interpreting the results presented below.


Hypothesis testing

We first analyzed the relationship of meat disgust and meat intake at baseline (H1: Meat consumption will be negatively associated with meat disgust at baseline) in a regression model. For this model, the six predictor variables age, gender, disgust sensitivity, cognitive restraint, implicit meat disgust and explicit meat disgust were pre-registered for purposes of comparability with Becker and Lawrence (14) where similar predictors were used to predict meat intake. However, because of the low sample size in this study (n = 40), the number of predictors should ideally not exceed four in order to still achieve sufficient power to detect at least large effect sizes (46). An alternative model with four predictors can be viewed in the Supplementary material, although there were no qualitative changes in the results other than the observed effect of implicit meat disgust decreasing in size and falling slightly below significance level.

The only significant predictors for meat intake were implicit and explicit meat disgust (Table 2). Interestingly, only explicit meat disgust predicted meat intake in the expected direction (the higher the level of meat disgust, the lower the meat intake). Implicit meat disgust on the other hand had a positive effect on meat intake (the higher the implicit meat disgust, the higher the meat intake at baseline).


TABLE 2 Coefficients from multiple regression on baseline meat intake with six predictors.

[image: Table 2]

To test H2 (any decreases in meat consumption during Veganuary will be associated with increases in meat disgust at follow-up), we tested whether changes in meat disgust from pre- to post-Veganuary were correlated with changes in meat intake in simple bivariate correlations. Change scores were calculated by subtracting the baseline score from the follow-up score, so that a positive change score would indicate increases in meat disgust or meat intake and vice versa.

Changes in meat intake and changes in explicit meat disgust were negatively correlated in the expected direction [r(40) = −0.44**, p = 0.005, 95% CI (−0.661, −0.148)]. For changes in implicit meat disgust there was no significant correlation with change in meat intake [r(40) = −0.067, p = 0.683, 95% CI (−0.37, 0.25)]. Figure 2 shows the relationship of these change scores.
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FIGURE 2
 Scatterplot of changes in meat intake as a function of changes in explicit (left) and implicit (right) meat disgust.


Because changes in explicit meat disgust were associated with changes in meat intake in bivariate correlations, we chose to explore this relationship further by running a regression model to explain the changes in explicit meat disgust using additional predictors (Table 3). As mentioned above, because of the low sample size in this study (n = 40), the number of predictors was limited to no more than four in order to still achieve sufficient power to detect at least large effect sizes (46). We chose meat intake change, implicit meat disgust change, cognitive restraint [again, for comparability with our previous study (14) where self-control was included in the model predicting meat disgust], and disgust sensitivity (DS-R) as the most interesting predictors. Age and gender were not tested as predictors because although they might have an impact on the expression of meat disgust, this paper focuses more on psychological as opposed to demographic factors.


TABLE 3 Coefficients from multiple regression on changes in (explicit) meat disgust.
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Changes in explicit meat disgust were significantly predicted by changes in meat intake during Veganuary in the expected direction: the more negative the change in meat intake (i.e., the larger the reduction) the larger the increase in meat disgust. The other significant predictor of changes in meat disgust was restrained eating, such that individuals with higher cognitive restraint (measured at baseline) showed larger increases in meat disgust during Veganuary.

In order to estimate the sensitivity of our regression models to detect different effect sizes, we conducted a post-hoc power analysis in G*Power (47), estimating the achieved power for single regression coefficients. For small effects (partial R2 = 0.02/f2 ~ 0.02), achieved power was 0.14; for medium effects (partial R2 = 0.13/f2 ~ 0.15) achieved power was 0.66; and for large effects (partial R2 = 0.26/f2 ~ 0.35) achieved power was 0.95.



Exploratory analyses of additional factors affecting reduced meat intake

Two separate analyses were used to explore the role of other factors in the adherence to a temporary meat-free diet. The first was a final regression model on meat intake during Veganuary, and the second was a thematic analysis of responses to an open question probing factors that affected successful meat avoidance during Veganuary.

The regression on meat intake during Veganuary was run using baseline meat intake, baseline explicit and implicit meat disgust, and cognitive restraint as predictors. After controlling for baseline meat intake, no significant predictors remained in the model (Table 4).


TABLE 4 Coefficients from multiple regression on meat intake during Veganuary.
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Because all factors of the TFEQ were administered in the survey, and not much is known about these factors and their link to reducing meat consumption, all three factors were in turn used as predictors in all of the above regression models (with emotional or uncontrolled eating replacing cognitive restraint). The results can be viewed in the Table S2, S3 in Supplementary material (only emotional eating was a positive predictor of meat intake during Veganuary).

All 40 participants responded to the open-ended question at the end of the survey asking them what they thought made it hard or easy to follow a meat-free diet during Veganuary. Thematic analysis of these responses resulted in three major themes (see Table 5): “psychological factors,” “tools and resources,” and “social influence.” The former two themes were factors that were perceived as both helping to succeed or be unsupportive of the meat-free diet. For example, in the theme of “tools and resources,” some participants mentioned good availability of vegan products in their local supermarkets as being a helping factor, while for others, a lack of vegan/vegetarian alternatives was the reason for lapsing during Veganuary. The third theme, “social influence,” contained only quotes from participants who had eaten some meat during Veganuary. The prevailing motif here was that a vegan/vegetarian diet was too incompatible with the participant's household diet, so that separate meals would have to be prepared, which was often seen as too much effort or too time-consuming. No participants mentioned other people as a source of support or a helpful factor for sticking to a meat-free diet.


TABLE 5 Results from thematic analysis of challenging and helpful factors in maintaining a meat-free diet during Veganuary.
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Findings from the “psychological factors” theme which contained quotes from 14 participants (Table 5), extended the quantitative results from this study. Craving or temptation was often mentioned by participants that had lapsed to eating meat, perhaps implying lack of self-control. Interestingly, none of the quotes from successfully meat-free participants in this theme directly mentioned strong self-control as a reason for their success, but they did mention a lack of temptation resulting from some sort of cognitive effort directed at pro-active strategies to avoid temptation, for example: ”I did not think about what I was missing out on” (P33) or ”I think finding lots of different recipes and bulk buying vegetables and protein alternatives meant that I was not tempted to eat a meat based diet” (P40). This suggests these people directed their thoughts and actions toward pursuing a vegetarian diet, rather than toward resisting the temptation of eating meat. Only one participant in this theme mentioned a disgust evoking experience: ”A video I watched where the muscles of a piece of meat contracted when cut into.” (P2).

All raw data are available at: https://osf.io/vkcef/?view_only=aea15b1ad2e44e899191e2699161894b.




Discussion

The present study aimed to investigate the causal mechanism that may link meat disgust and meat avoidance. We reviewed evidence for the different options of a causal link between the two variables and tested one of these by conducting a study that observed changes in meat disgust in meat eaters that attempted to eat a meat-free diet for 1 month. This approach can be understood as a “quasi-experiment” where participants self-selected the manipulation of a meat-free (or meat-reduced) diet but no manipulation of meat disgust other than this diet change took place.

In order to validate this study, we aimed to reproduce baseline findings from Becker and Lawrence (14) that found a negative association of meat disgust with meat intake in a much larger (combined omnivore and flexitarian n = 605) sample. Overall, H1 (meat consumption will be negatively associated with meat disgust at baseline) could partially be accepted as explicit meat disgust negatively predicted meat intake at baseline, before the Veganuary period. However, the effect was much larger here (β = −0.773, p < 0.001, n = 40), than the effects found in Becker and Lawrence (14) (in omnivores β = −0.190, p < 0.001, n = 402 and in flexitarians β = −0.349, n = 203, p < 0.001). One possible explanation for this is that the average baseline levels of explicit meat disgust were different in the two studies: in this sample of omnivores and flexitarians they were higher [M(40) = 44.64, SD = 24.11] than in Becker and Lawrence's (14) combined omnivore and flexitarian sample [M(605) = 24.99, SD = 19.06]. This may simply highlight the fact that Veganuary participants are a selective sample with more flexitarian/vegetarian properties (e.g., increased meat disgust). We do not yet know whether or how the effect of meat disgust on meat intake changes at different levels of meat disgust. While this difference in effect size could point toward a non-linear relationship where the effect grows disproportionately to the level of meat disgust, drawing this conclusion from a comparison of two different samples (that are bound to be different in several other ways) would be premature. It does however highlight an interesting focus for further research.

The negative effect of implicit meat disgust on meat intake that Becker and Lawrence (14) found in their flexitarian sub-sample was not reproduced in this study. Instead, implicit meat disgust had an unexpected weakly positive effect on meat intake at baseline, whereas the explicit measure of meat disgust had a negative effect, as would be expected. This suggests that our two measures of meat disgust (explicit and implicit), which were not significantly correlated with one another here, tap into different underlying mechanisms, as many others have suggested (48–50). Due to the current limited sample size and inconsistency with our previous findings, we are inclined to trust the result from our previous study with a much larger size. It would be important to replicate the positive association between implicit meat disgust and meat intake in larger samples, perhaps using other measures of implicit attitudes (such as affective priming) in addition to the IAT, before interpreting this effect.

For the main investigation of the causal relationship of meat disgust and meat avoidance, we hypothesized that any meat disgust increases at follow-up would be associated with meat reductions during Veganuary (H2). As before, this expectation was confirmed for explicit, but not for implicit meat disgust, from simple bivariate correlations of change scores. This may be because implicit attitudes tend to change on different time scales (51–54), or because our study was not powerful enough to detect a smaller effect, as our post-hoc power analysis suggests. The effect on explicit meat disgust was further confirmed in a regression model predicting changes in this variable: changes in meat intake during Veganuary were most predictive of changes in meat disgust in the expected direction—the more people reduced their meat intake relative to their baseline meat intake, the more their feelings of disgust toward meat grew. An additional predictor of increases in meat disgust was cognitive restraint. A link between heightened restraint and increased disgust toward food or dietary outcomes that people are trying to avoid has been shown by other researchers but so far only in weight loss/obesity-related studies where high cognitive restraint was linked with disgust toward high-calorie food and/or obese body shapes (55–57). Our finding of an association between restraint and disgust toward meat in a sample of people trying to avoid meat presents a novel and interesting expansion of these previous studies. However, the key finding of this study remains that short-term reductions in meat intake can have a powerful effect on increases in meat disgust.

A recent study by Piazza et al. (35) also followed participants during a 28-day meat-free pledge (compared to a non-pledging control group) and measured meat intake and several other factors before, during, and after the pledge period. While the focus of that study was not on disgust, they did measure the effect that attempting a meat-free diet had on meat cravings and found that participants who pledged to not eat meat experienced more meat cravings during the study period than participants in a control condition. Notably, in Piazza et al.'s study (35) participants were randomized to the pledge or control condition and did not self-select to attempt a meat-free diet as was the case in our study—this may limit our findings as the development of meat disgust after only 1 month of meat avoidance may only apply to people who are already motivated to reduce their meat intake. Interestingly, in Piazza et al.'s study (35), omnivores who expressed more “conflictedness” about meat consumption at baseline (e.g., agreeing that eating meat is unethical or unhealthy) were less likely to experience cravings during the period of meat avoidance. This finding may link to the study by Feinberg et al. (21) discussed in the literature review, as “conflictedness” could be seen as an early stage of moralization occurring before or in absence of a transition to vegetarianism. Perhaps our sample of self-selecting Veganuary participants is more akin to Piazza et al.'s (35) more conflicted omnivores which might also help explain the elevated levels of baseline meat disgust in this study as compared to our previous study (14). Additionally, and somewhat counterintuitively, meat cravings can co-occur with meat disgust as previous qualitative studies in vegetarians have reported (8, 9). Meat eaters' conflicted and ambivalent feelings about meat are well-documented, but this conflict usually focuses on the moral athletics that people have to engage in when they simultaneously love and eat animals, known as the meat paradox (58–61). Perhaps this inner conflict also expands to simultaneously experiencing meat cravings and meat disgust, which could be an interesting focus for future research.

The findings reported here (both our own and those of others) have some implications for our understanding of the development of meat disgust. Previous experimental research has shown that increasing disgust toward meat leads to reduced consumption, or willingness to eat meat (24, 25, 33, 34). This may seem obvious but some of this research (24, 25) suggests that only animal (and not plant) source foods can obtain a disgust status. Those findings cannot be explained by the moralization theory proposed by Rozin et al. (17) as discussed in the literature review. Tybur et al. (26) have theorized that because meat poses a greater pathogen threat than plants (24, 62), it may more readily be imbued with disgusting properties and can serve as a pathogen cue. Many other natural stimuli are “prepared” for disgust or fear responses (31, 63) through evolution and this theory can explain why a disgust response to meat (but not to plants) is so easily learned, as demonstrated in evaluative conditioning experiments (24). Our findings demonstrate that disgust to meat can be increased without a deliberately disgust-evoking intervention, simply by avoiding or reducing meat intake for only 1 month. It is still possible that disgust-learning has taken place during the month of meat avoidance/reduction, and one participant did mention a disgusting experience with meat that helped them avoid it, as mentioned above. However, other research demonstrates that people can express disgust to meat they have never had any experience with (25) which is not easily explained via preparedness of meat for disgust learning or by moralization.

Therefore, we would like to present a novel theory, building on Tybur et al.'s (26) idea that meat can serve as a pathogen cue. Rather than meat disgust being easily acquired through associative learning processes (perhaps due to preparedness of meat to be viewed as disgusting), we propose that humans may have evolved a blanket disgust response to all meat. This disgust may be the default response when novel meat is encountered [or even when familiar meat is presented in an unfamiliar way (34)] but can easily be suppressed to certain meats, probably aided by social norms of what is culturally acceptable and as a result of positive experiences of eating meat. However, when meat consumption reduces or stops, suppression of meat disgust is no longer necessary, and therefore an increase is seen. A brief look into our evolutionary history could help explain why such a “default disgust” response to meat may have been adaptive to early humans: Compared to our primate ancestors, early humans distinguished themselves (among other things) by developing a much higher meat intake (64) shifting to routinely consuming meat, utilizing it as a major energy and protein source (65). This dietary shift, while beneficial in many ways (66) also exposed humans to an increased risk of pathogen contamination through meat and coincided with the evolution of a human-specific tape worm (67, 68). Early humans in turn needed a new strategy to navigate the pathogen threat of their new diet. Disgust may have evolved as an adaptation to counteract increased meat appetites [much like food neophobia and sensation seeking traits counteract each other in omnivorous animals to balance the threats and benefits that novel foods generally pose (69)]. This is particularly plausible when considering disgust's widely accepted function as a pathogen avoidance mechanism, which is why many of its elicitors (e.g., body fluids, cockroaches, rotten food, sick people, etc.) are pathogen vectors (27–30). Additionally, disgust is highly plastic and can be rapidly acquired, for instance after an episode of food poisoning (70, 71) and suppressed, for instance during sexual arousal (72, 73), or in times of food scarcity (38). A blanket disgust response to all meat that can be downregulated or suppressed for certain exceptions while they are safe to eat seems a tenable theory that is worthy of further investigation.

A secondary focus of this study lay on identifying factors that can act as barriers or facilitators of a meat-free diet. Our statistical analyses did not find any predictors of successful meat reduction during Veganuary (other than baseline meat intake which was controlled for rather than being a predictor of interest). The thematic analysis of participants' comments on what had made it hard or easy to stick to a meat-free diet during Veganuary confirmed that external factors (themes “tools and resources” and “social influence”) seemed to have more of an impact (i.e., were more commonly mentioned) than psychological factors that were measured quantitatively in this study. These findings align well with previous research on barriers and facilitators of meat-free diets [see Graca et al. (74) for a review that places these factors within the COM-B model of behavior]. This suggests that the transition to a meat-free diet (or short-term reduction of meat consumption) can best be aided by removing practical barriers like low availability of plant-based products and lacking knowledge around vegan cooking and perhaps by involving significant others in the transition process. Only one participant mentioned a disgust eliciting video as helping them to avoid meat. This interesting case may be an example of how meat disgust may be expressed suddenly as a result of a disgusting experience rather than appearing more slowly after meat consumption has stopped.

Based on the key limitations of this study [as mentioned above, the low sample size, the special traits of this particular sample (high baseline meat disgust), and the difficulties interpreting the unexpected IAT results], we make the following recommendations for future studies in this area: (i) A larger sample more representative of the general population should be recruited and then randomly assigned (to avoid self-selection bias) to conditions, with meat avoidance as the intervention in the active condition [as in Piazza et al. (35)]; (ii) It would be interesting to measure both “true, underlying” (unsuppressed) disgust and more typical explicit disgust toward meat using comparable measures. For example, VAS ratings (like the ones used here for explicit meat disgust) could be used, with the meat stimuli being of unfamiliar and familiar meat. Pliner and Pelchat (25) have already shown that the simple labeling of meat as familiar or unfamiliar can differentiate between appetite and disgust. It seems logical that an individual's “true” basic level of meat disgust would be expressed to any unfamiliar meat stimulus where no suppression of meat disgust has occurred. Taking VAS ratings from familiar and unfamiliar meat might therefore be a simple, more valid and comparable method of measuring basic and suppressed (rather than implicit and explicit) meat disgust and would further our understanding of this dissociation.



Conclusion

Very few studies have directly observed attitudinal changes during transitions from an omnivorous to a meat-free or meat-reduced diet (35, 75), and this study adds novel insights to this field by focusing on the role of disgust toward meat. Our findings show that after avoiding or reducing meat intake for only 1 month participants showed an increase in explicit ratings of meat disgust. Further research will help to clarify the underlying mechanisms, e.g., moralization, preparedness for meat as disgust stimulus, or lack of suppression of feelings of disgust, which will contribute to theoretical accounts of meat-eating. Meat disgust may be seen as an interesting extension of the meat paradox, which is usually investigated as a moral dilemma of simultaneously caring for animals and eating them. It seems that in addition, people may also be simultaneously be disgusted by meat and enjoying meat. Both of these paradoxes can be resolved by psychological acrobatics (e.g., denying animal suffering for farm animals, but not for pets, or suppressing meat disgust to the meat of a cow but not to that of a horse) or simply by ceasing to eat meat. Future disgust-based interventions to reduce meat intake should also take into account that people might only need to be reminded of their disgust for meat, rather than having to learn to find meat disgusting.
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Current patterns of meat consumption are considered unsustainable. Plant-based products are presented as a solution. However, while some plant-based products thrive, others do not make the cut due to the information “framing” effect issues related to the way information is presented to the consumers. Information on the nutrition and health properties of food products are usually made available at the point of purchase, but their effect on consumer product evaluation and subsequent purchase intent can also occur later, during or after consumption. This research demonstrates that the effect of nutrition information on product evaluation and purchase intention depends on when such information is made available–before first tasting or after first tasting–and that the information interacts with the taste experience in its effect on product evaluation and subsequent purchase intent. Using three plant-based products as an example, we conducted a cross-cultural experimental sensory evaluation with temporal order of information as the main between-subject experimental condition (informed before taste vs. informed after taste vs. control condition), and product experience phase (expectation vs. experience vs. post-experience phase) and information content as within-subject conditions. Information content had two levels: lower vs. higher share of oat protein in the product (i.e., source of protein vs. high in protein). The results indicate that information generally increases consumers’ purchase intentions with information before tasting having a higher weight when compared to the condition when information was presented after tasting. Presenting the information before tasting also mitigates a drop in the evaluation of taste after tasting, observed in the two other conditions. Further, taste acts as a healthiness cue, but the direction of the inference depends on the availability of health-related information: tasting in the informed condition increased the healthiness perception, whereas tasting in the uninformed condition had the opposite effect. Giving the information before the first tasting also increased the weight of healthiness as compared to taste in the formation of purchase intentions. These findings contribute to a better understanding of the effect of temporal order of information and product tasting have on the consumers’ product evaluations of plant-based products from theoretical and managerial perspectives.
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Highlights


-Product evaluations depend on the temporal order in which information is presented.

-Information presented before product tasting results better subsequent taste perceptions.

-Information presented before product tasting changes the role of taste as a health cue.

-Information before (vs. after) tasting gives greater weight to health (vs. taste).





Introduction


The need for innovative products with plant-based proteins

Meat and dairy have been common and an important part of European diet over the past century mainly due to its nutritional quality (related to essential amino acids and its biological value) (1). Nevertheless, recent studies have supported the nutritional value of plant-forward diets arguing that vegetarian and vegan diets are in fact “balanced” and do meet the nutritional needs of humans when ensuring that an individual is eating a wide range of “green” plant products (such as vegetables, fruits, pulses, legumes, among others) (2–4). Further, a growing body of evidence demonstrates negative effects of meat and dairy production when compared to crop production in terms of surpassing safe limits for greenhouse gas emissions, nutrient flows, and biodiversity loss (5–7). This coupled with adverse impacts of overconsumption of meat on the environment (8, 9) and health-related risks pertaining to diabetes, cancer, blood pressure, and cardiac diseases (2, 10) brings forth the need for meat and dairy consumption to be scaled back.

To address these issues, a transition toward lower meat and dairy consumption and greater plant-based consumption is desirable (3, 11, 12). One of the routes to achieve a more sustainable and healthier diet is to provide partial meat and dairy replacement (13, 14) or complete substitution with alternative proteins from plant sources (12, 15). In this way, consumers could include several proteins in their diets by partially replacing meat and dairy with plant-based ingredients through hybrid products (11, 13) or by using alternative proteins from plants, in products such as meat analogs (16) or dairy alternatives (15).

Despite the substantial growth of meat and dairy alternatives between 2010 and 2020, doubling their market size, the market share of alternative proteins remains low in the European Union (EU), accounting for just 0.7% of the European meat market and 2.5% of the dairy market (17). To facilitate further growth of alternative proteins it is vital to improve the usage of the existing plant-based resources. Alternative plant-based proteins, such as proteins from pulses, oilseeds and cereals, are generally regarded as more environmentally friendly and healthier than conventional animal-derived proteins (9, 18, 19). However, most of the alternative plant-based proteins come from oilseeds and pulses, while cereals, such as oat, are often neglected, considered of low market relevance and mainly used for animal feed (20). This is despite the fact that cereals significantly contribute to the total EU’s plant protein supply while EU’s self-sufficiency rate is on the other hand low among oilseeds (e.g., for soya 5%) (20, 21).

Most of the companies offering substitute products containing plant proteins try to mimic meat and dairy by offering plant-based products, such as, plant-based burgers, sausages, and milk (22–24). However, they do not offer products that are not necessarily meat or dairy “look-alikes,” but can offer the same amount of protein from a plant through another type of innovative product (17). By mimicking meat and dairy products another challenge arises, namely meeting the most important success criteria for consumers, product sensory experience, and mainly flavor and texture [e.g., (25)]. If a new sustainable substitute product does not live up to consumer requirements for flavor and texture, this can lead to a market failure (6), and positioning products as substitutes encourages consumers to make comparisons of the sensory properties of the substitute with the original, which can lead to disappointment and a lack of repeat purchase (16). Finally, while some plant-based alternatives thrive, others do not make the cut due to the marketing and information “framing” effect issues related to the way that information is presented to the consumers [e.g., (26)].

Still, plant-based alternatives are the future and are already appealing to an increasing number of consumers, in addition to vegans and vegetarians (27–29). Furthermore, there is no sign that the growth of the market share of plant-based products is likely to stop (30). Therefore, it is of utmost importance to provide more alternatives and choices to consumers through products that are more sustainable, environmentally friendly, healthier, tastier, and which meet different demands, by making innovative use of existing resources, such as proteins from cereals. In developing such innovative products, it is important to integrate the development of marketing communication into the development process.



Temporal order of information effect

Consumers may see and process information about health and nutrition characteristics before their first purchase of the product. Alternatively, they may purchase the product without being aware of this information, but may see and process it later, after they have purchased and consumed the product. Whether consumers process this information before the first purchase or after the first consumption can affect consumers’ product evaluations, which in turn will influence future purchases (31, 32). Two mechanisms can be at work here. First, when consumers are informed about health properties of the product in the pre-purchase phase, they may form expectancies not only about the healthiness of the product, but also about the sensory properties of the product, as consumers often make inferences from healthiness to taste and vice versa (33). Such expectations may in turn affect the actual perception of the sensory properties during consumption due to assimilation or contrast effects (34, 35). When consumers are exposed to such information only after the first consumption, they have already formed impressions about the sensory properties of the product that were not guided by health-related expectations. Since expectations about and perceptions of sensory properties impact purchase intention, these purchase intentions can hence be expected to differ depending on when the information is given (31) and how favorable product experience is (34). Second, the relative weight of sensory properties and information about the product in the formation of purchase intention can also differ depending the temporal order of information, which again would lead to differences in purchase intentions (36). At the first purchase, decision-making is based on expectations only, and providing health information can make the health motive more salient. After the first consumption, experience with the sensory properties of the product is available, which could make the taste motive more salient.

The question therefore is–does it make a difference when consumers get the health information and if the consumers’ perceptions will be affected differently when learning health information before first product tasting compared to when this information is learned after first product tasting? The answer to this question has important practical implications for the marketing of products with nutrition and health benefits: should the information be made salient at the point of purchase, so that consumers become more likely to see and process it in the pre-purchase phase, or should it be conveyed in a way that encourages reading and processing it at home, after the first consumption experience?

It is well documented that information can affect consumers’ food product evaluations not only before, but also after consumption (13, 26), and that information can lead to inferences across relevant product characteristics. For instance, learning that the product is locally produced before consuming it can appear to make it taste better (37). A food that is labeled as healthy may be expected and subsequently also experienced as being less tasty (33). Organic food is widely believed to taste better than conventional food and this expectations carries through to actual product experience [e.g., (38); for an overview of how extrinsic cues affect taste perception see (39)]. None of the above research, however, has investigated how temporal order of information affects consumers’ product evaluations not only before first product experience (i.e., expectations) and after subsequent product tasting (i.e., experience), but also following the post-experience tasting phase. Information provided after tasting may still lead to taste inferences, but since taste experiences have already been made, they are likely to be much smaller, if they exist at all. In addition, information given after the first tasting may have a smaller impact on future purchase intentions, because the taste motive may have higher weight in the formation of purchase intentions than the health motive once taste perceptions already exist, as people tend to have limited willingness to compromise on taste for the sake of health (40). This is important to study as consumers often acquire product information after their initial product experience, and little is known about how learning product information after product is sampled for the first time affects its evaluations later during the second sampling in the post-experience phase. The product information learned after a first product experience may have effect on the evaluation of the subsequent product experience.

Based on the above, our main exploratory premise is that the effect of health and nutrition information on consumers’ product evaluations will be contingent on the temporal order in which the information is presented. The previous research indicated that assimilation and contrasting effects occur if the information about a product is presented before or after the product experience (35). When information is presented before product experience, it can affect opinions formed during product consumption when consumers try to assimilate received information with the formed experience (31, 37). On the other hand, research shows that contrasting effect occurs when consumers are presented with nutritional and health information only after the consumption, as opinions about the product sensory properties are not guided by information and sensory properties but are contrasted against received information (41). We expect that providing health and nutrition information will have a positive impact on purchase intentions because it creates expectations about healthiness. Exposure to externally generated product frames has been shown to positively impact willingness to buy product due to the consumer trust in this information, which is considered to be reliable and thus indicative of the product utility (42). When the information precedes the first tasting, it may also lead to expectations about the taste of the product, and these expectations can be positive (or negative) depending if the taste of the product meets (or not) the formed expectation levels (37). Taste expectations may affect the actual taste experience, thus affecting also the purchase intention after the first tasting (32). On the other hand, when the product information is presented after the tasting, consumers have already formed impressions of the taste, and we would expect that the combined effect of the information and taste would increase subsequent purchase intention (31). As noted, presenting the information before or after first tasting can have an impact on the relative weight of the health and taste motives in the formation of purchase intent.

<CPS_H2 Sustainable, plant-based protein products

The evaluation of food products, and particularly new sustainable products, such as plant-based protein products, is dependent on both the information provided and consumer direct experience with the product (15, 16). The modification of the sensory properties of a product for health and sustainability reasons could produce differing effects on the product evaluations. For instance, it has been shown that products containing lower levels of plant protein compared to the ones with higher levels of plant-protein are preferred due to its lower bitterness and appealing texture (15). Further, evaluations of these sustainable products tend to be based on functional cues such as information about the product characteristics related to main ingredient (i.e., plant protein) and healthiness. However, there are only a few studies looking into the effect of this information on the subsequent cognitive and sensory evaluations of these sustainable products (41).

We investigate the abovementioned research gaps and contribute to the consumer behavior and marketing literature in the following ways. We extend previous studies by exploring temporal order of information and product experience including both before and after exposure to information, as well as the post-experience phase, which is scarcely researched, but is present in real-life and important for everyday marketing practice. Food products are frequently bought, and the role that information plays in the formation of purchase intentions will change over time with repeated choices and product experiences. The effects of product information after first purchase and consumption have rarely been studied, but are of crucial importance if the aim is to encourage habits for choosing healthy and sustainable food products. Our study therefore makes a contribution to the learning that takes place over multiple purchases based on experience and information about healthy and sustainable food products. Figure 1 summarizes our conceptual framework.
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FIGURE 1
Conceptual framework.





Materials and methods


Participants and recruitment

In total, six hundred and forty three subjects were recruited across selected countries (Denmark, Finland, Iceland, and Romania) with approximately 150 subjects per country (3 groups of 50 people per experimental condition in each country). Quotas for gender and age were used in each experimental condition (i.e., 50% male; 50%, 20–40 years of age, 50%, 41–65 years of age). Participants were recruited from the general population, were all responsible for food shopping, have consumed plant-based products at least once, and were assigned to the experimental conditions beforehand following the recruitment criteria. The participants were not informed on the actual purpose of the study, but instead they were told that the study focuses on tasting of plant protein based products with oat protein enrichment. Each participant signed informed consent where the participants were informed that they are free to withdraw at any time and that the results from the study would be treated anonymously. The ethical approval for the study has been obtained both from the university’s ethical committee and the regional health institute. Sociodemographic characteristics of the participants are shown in Table 1.


TABLE 1    Sociodemographic characteristics of the participants.
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We manipulated the order of information presentation to uncover how such information would affect subsequent product evaluations when information provided before vs. after tasting of the product, and compared to when there is no exposure to the information, only direct product experience, (i.e., control condition). We measured product evaluations three times: expectation (before tasting), experience (after 1st tasting), and post-experience (after 2nd tasting) phase. We did this for three different plant-based protein products. To ensure variation in the information provided and tasting experience, we used two versions of each of these products that were described as “source of protein” (SoP–at least 12% of the product’s energy value is provided by oat protein) and “high in protein” (HiP–at least 20% of the product’s energy value is provided by oat protein) (EC regulation No 1047/2012). The three product categories were pasta, bread, and biscuits. This procedure allowed for assessing whether the product evaluations (i.e., purchase intentions, health and taste perceptions) are affected by the temporal order in which information is presented and direct experience with the product, accounting also for the influence of product experience when more favorable vs. less favorable product experience occurs. We expected from previous research that SoP products would be evaluated more favorably than HiP products (15). Figure 2 depicts the research design of the study.
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FIGURE 2
Research design.




Preparation of plant based protein-enriched products

Two different versions of protein-enriched products have been developed based on oat protein concentrate (OPC) and oat starch rich endosperm fraction (SRE) kindly provided by Fazer Mills Finland, Lahti, Finland. OPC had 28% protein, 45% starch, 5% fat and 4% dietary fiber (15) SRE had 12% protein, 60% starch, 2% fat and 8% dietary fiber. Three product categories: pasta, bread, and biscuits were produced in such a way that they could either bear the claim a “source of protein” (SoP) or the claim “high in protein” (HiP), Figure 3. We assumed that the sensory attributes of these two different product types (within each product category) would influence consumers’ perceptions and subsequent purchase intentions, and that this effect would be modified with information disclosure on protein claims on SoP and HiP enrichments, depending on the temporal order of information.
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FIGURE 3
Plant-based protein enriched products: (A) low protein-enriched (source of protein–SoP) product, (B) high protein-enriched (high in protein–HiP) product.


The serving portion for all products was 50 gr (i.e., one slice of bread, 1 biscuit, ∼50 g cooked pasta) per person per enrichment (i.e., 50 gr of source of protein, and 50 gr of high in protein product), thus 100 gr in total per product category.

The protein-enriched pasta was developed at pilot scale using an automatic pasta production machine (La Monferrina, Italy). Two types of spiral short pasta were obtained: OPC oat pasta (with at least 20% protein from energy value-rich in protein) from: OPC fraction, wheat semolina, modified corn starch and water in the ratio: 5:5:1:1.9 and, respectively, SRE oat pasta (with at least 12% protein from energy value-source of protein) from: SRE fraction, wheat semolina, modified corn starch and water in the ratio: 10:1.25:1:5.7. Fresh extruded pasta in the shape of fusilli (spiral short pasta) were dried for 10 h in a discontinuous dryer (La Monferrina, Italy), operating with an air flow set at 23–27°C and 56–62% relative humidity up to the final humidity around 11%. The preparation of pasta for product tasting involved cooking of pasta for 10 min in boiling water with salt (100 g dried pasta were boiled in 2.5 l water with 16 g salt), which was then rinsed with clean cold water before serving. Pasta was kept warm in covered Tupperware, which was only uncovered for the product trial.

Bread doughs were prepared by combining OPC and wheat flour. SoP bread dough had 20% OPC and 25% wheat flour whereas HiP bread dough had 38% OPC and 7% wheat flour. The ratio of remaining ingredients were the same in both bread doughs (oil 6%, sugar 1%, emulgator 0.3%, salt 0.8%, yeast 2.4% water 44%). The dry ingredients were first mixed together and then oil, yeast and water were added. The temperature of the water was adjusted so that the final dough temperature after mixing was 26 ± 1°C. Kneading was done for 120 s (slow speed) and 127 s (high speed) with a spiral mixer (Diosna SP12, Osnabrück, Germany). Baking tins were filled with 180 g of batter and then proofed for 45 min at 37°C and 70% relative humidity. The breads were baked in a rack oven (Sveba Dahlen, Fristad, Sweden) at 225°C for 20 min. One slice of bread from SoP and HiP enriched bread (about 50 gr each) was served to the participants.

Oat biscuits with SoP and HiP were prepared and provided by Fazer Bakeries (Vantaa, Finland). SoP biscuit dough had 29% OPC and 29% wheat flour whereas HiP biscuit dough had 54% OPC. The ratio of remaining ingredients were almost the same in both doughs with some small adjustments (oil 10%, sugar 9%, salt 0.5%, leavening agents 0.7%, water 24%).

All tasting sessions were held in individual sensory booths equipped with computers and online questionnaires under controlled environmental conditions with regards to light, temperature, and relative humidity. Each booth consisted of a counter top with walls that extend on three sides beyond the serving counter surface, so subjects could not view their neighbors. The subject was seated facing the computer and serving surface. Each participant was served with pair of product samples (SoP and HiP) from each of the above described product category. The two product samples were always served side by side following a Latin square or randomized order to avoid any bias in product testing. The order of two samples from each product category were also counterbalanced (43). Each sensory tasting trial was held with 10 participants.



Design, procedure, and measures

Between-subjects experimental study has been conducted where temporal order of information has been manipulated along three experimental conditions: (i) “informed before first tasting condition,” (ii) “informed after first tasting condition,” and (iii) “control condition,” Figures 2, 5. The study also included two within-subjects factors. The first within-subject factor was product evaluation phase: (i) “expectation” (before tasting), (ii) “experience” (after 1st tasting), and (iii) “post-experience” (after 2nd tasting) phase. The second within-subjects factor was related to level of product protein-enrichment, namely: (i) “low-enrichment” or “source of protein” claim (SoP) and (ii) high-enrichment or “high in protein” claim (HiP) (see section “Preparation of plant based protein-enriched products”). The same experimental design has been applied across four European countries, namely Denmark, Finland, Iceland, and Romania, as well as three product categories, that is, pasta, bread, and biscuits. As indicated in Figure 5, both country and product category have been used as control variables to be able to clearly identify the relationship between independent variables (temporal order of information, between-subjects variable; product experience phase, within-subjects variable; level of product protein enrichment, within-subjects variable), and dependent variable (product evaluations), and reduce the error term (44).

In each product evaluation phase, pair of protein-enriched products, SoP (“source of protein” for low-enrichment) and HiP (“high in protein” for high-enrichment), were randomly presented two at a time from each of three products categories (pasta, bread, and biscuits), once from the beginning of the product evaluations, as indicated in Figure 2. Thus, the pair of product samples have been in front of participants the whole time while forming the expectations, experience and post-experience evaluations and filling-in the questionnaire concerning 1st, 2nd, and 3rd measure of outcome variables. The 1st, 2nd, and 3rd outcome variables were same measuring how much participants like healthiness and taste of the product with each attribute measured on a 9-point hedonic scale ranging from 1–dislike extremely; 9–like extremely (43). We also assessed at each step participants’ purchase intention on a 11-point probability scale ranging from 0–no chance, almost no chances (1 chance in 100) to certain, practically certain (99 chances in 100) (45).

As mentioned above, the order of receiving SoP and HiP product samples from three different product categories (pasta, bread, and biscuits) was counterbalanced (43). Participants filled-in separate evaluation online questionnaires for each pair of product samples from three product categories (pasta, bread and biscuits). As indicated in Figure 2, the time interval before first and the second tasting was interrupted by 2nd measure of outcome variables for all experimental groups and showing of the protein information for the informed before and informed after tasting experimental condition. In the control condition, after answering the 2nd measure of outcome variables participants were indicated to taste the two product samples again for the second time without presenting information. In the before tasting condition, each pair of products was again accompanied by their corresponding written descriptions, one saying “source of protein” (SoP for low-enrichment) and another saying “high in protein” (HiP for high-enrichment), (see example in Figure 4). In the informed after tasting condition, the participants received this information only during the post-experience phase (after second tasting).
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FIGURE 4
Example of information provided: Source of protein (SoP) (A) high inprotein (HiP) (B).



[image: image]

FIGURE 5
Design of repeated measures ANCOVA.



Informed before tasting condition

In the informed before tasting condition, at each product evaluation phase (i.e., expectation, experience, and post-experience), each pair of product samples were shown side by side always with their corresponding information on the level of protein enrichment (i.e., SoP for low and HiP for high enrichment), Figure 2. In the expectation phase, participants’ reported how much they like the healthiness and taste of the product (43), as well as their purchase intention (45). Subsequently, in the experience phase, participants repeated the same evaluations as above after having tasted each product with same information still available during tasting. Finally, in the post-experience phase, participants were asked to taste the products again presented along with information and evaluate them for the third time.



Informed after tasting condition

In the informed after tasting condition, all products were presented to the participants in the expectation phase without any information, only assigned numbers. The order was also randomized as mentioned above, followed by the same evaluations of measures as in the informed before tasting condition (i.e., expectations for health and taste, and purchase intention). This was followed by the experience phase, where blind tasting occurred, after which participants once more evaluated the product characteristics and purchase intention. At the end of the tasting, in the post-experience phase, participants received the full-written description of each product. After reading the full description of the products, they evaluated each product for the third time, but this time with information, in the post-experience phase again on the same measures, Figure 2.



Control condition: Blind evaluation and tasting

This condition had the same three product evaluation phases: expectation, experience, and post-experience. However, the participants did not receive any information about the products, and thus all evaluations and tasting were blind, Figure 2. Participants were debriefed at the end of the study.




Data analysis

To analyze the influence of the experimental factors on the outcome variables, we ran repeated measures ANCOVA using the mixed method procedure in SPSS28, Figure 5. The analysis was performed first with purchase intention as a dependent variable, temporal order of information as main between-subjects experimental condition (i.e., informed before tasting vs. informed after tasting vs. control condition), and product evaluation phase (i.e., expectation, experience, and post-experience) and products’ protein-enrichment (i.e., low–SoP–enrichment and high–HiP–enrichment) as the within-subjects factors. We included product category type (i.e., pasta, bread and biscuits) and country (i.e., Denmark, Finland, Iceland, and Romania) as covariates, to correct for initial non-equivalences and to increase the statistical power, thus reducing the error term. We further conducted the planned contrast analysis with the Bonferroni correction to focus on a few planned comparisons between the experimental conditions and product evaluation phases that allowed us to test for the statistical significance of expected differences (46). In particular, and in relation to our assumptions in section “Temporal order of information effect,” we investigated if use of information claims on the level of protein content significantly affect product evaluations when compared to the control condition (where no information is presented), as well as if having information before product tasting vs. after product tasting significantly affects product evaluations. We repeated the above analysis by looking at the effect of temporal order of information and product experience on health and taste perceptions as outcome variables. Finally, we conducted regression analysis to explore if presenting information before vs. after first product have an impact on the relative weight of the health and taste perceptions in the formation of purchase intention (as assumed in section “Temporal order of information effect”). Therefore, we conducted separate regression analysis for each experimental condition as recommended by (47).




Results


The effect of temporal order of information and tasting on purchase intentions

The ANCOVA showed significant main effects for temporal order of information, evaluation phase and level of protein enrichment, as shown in Table 2. In addition, all interactions were significant, with the exception of the interaction of evaluation phase and level of protein enrichment.


TABLE 2    Effect of temporal order of information (experimental conditions), product evaluation phase and level of product protein-enrichment on participants’ purchase intentions, health perceptions, and taste perceptions.
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Figure 6 shows purchase intention for the three experimental conditions and for the three evaluation phases. The planned contrast analysis revealed that the nutrition claims on the protein content significantly increased participants’ purchase intention compared to the control condition (t = 10.49, p < 0.001), showing a medium effect (d = 0.545, 95% CI [0.443, 0.647]). These results thus endorse the fact that participants have higher purchase intentions of plant-based products when they are informed about the protein content. Further, having information before product tasting significantly increased participants’ purchase intentions compared to having the same information presented after the product tasting (t = 9.75, p < 0.001, d = 0.289, 95% CI [0.231, 0.347]). This indicates that presenting information before tasting might have activated the health goal, giving higher weight to healthiness and lower weight to taste in the formation of purchase intention. In contrast, when participants taste first, it might give corresponding greater weight to the hedonic goal as opposed to the health goal. Alternatively, it is possible that when participants are exposed to the information first they make a cross-modal inference to a better taste and then experience it due to an assimilation effect, increasing subsequent purchase intention. We check for these assumptions in the subsequent section.
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FIGURE 6
Purchase intention by product evaluation phase and experimental condition estimated, marginal means; a–c: means with different letters are significantly different at p < 0.05 level; purchase intention measured on a 11-point probability scale. The bars display standard errors.


We also find that purchase intentions are significantly higher in the expectation phase than in the experience and post-experience phase, Figure 6 (except for the informed after first taste condition). This suggests that the tasting experience disconfirms the taste expectations, or, in other words, that the actual taste was not as good as participants expected and that they hence adjusted their purchase intentions downward. Also this interpretation will be checked in the following section.

The main effect of level of product protein-enrichment on participants’ purchase intentions was also significant (F = 13.62, p < 0.001, η2 = 0.014, 95% CI [0.010, 0.049]). As expected, the purchase intention was greater for SoP products when compared to high HiP products (MSoP = 5.12, MHiP = 4.47, p < 0.001, η2 = 0.115, 95% CI [0.080, 0.152]). We further found a significant interaction effect between temporal order of information (experimental conditions) and level of product protein-enrichment (F = 3.60, p = 0.028, η2 = 0.007, 95% CI [0.000, 0.010]). Again, we find that giving the information before the first tasting raises the purchase intention, and this goes for both levels of protein enrichment, Figure 7. We do not find significant differences between the informed after tasting and control condition (pSoP = 1.00; pHiP = 0.38), as expected.
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FIGURE 7
Interaction effect of experimental conditions and level of product protein-enrichment on purchase intention, estimated marginal means. a, b: means with different letters are significantly different at p < 0.05 level; purchase intention measured on a 11-point probability scale. The bars display standard errors.




The effect of temporal order of information and tasting on health and taste perceptions

In order to shed more light on the mechanisms responsible for the effects on purchase intention found in the preceding section; we conducted additional repeated measures ANCOVAs, in which we replaced purchase intentions with health and taste perceptions as our focal outcome variables.

When considering health perceptions, we found that presenting information (either before or after tasting) when compared to the control condition does indeed significantly influence participants’ health perceptions (t = 4.48, p < 0.001, d = 0.233, 95% CI [0.131, 0.334]). In fact, the interaction effect of the temporal order of information with product evaluation phase shows significance (F = 11.54, p < 0.001, η2 = 0.023, 95% CI [0.010, 0.035]), Table 2 and Figure 8.
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FIGURE 8
Interaction effect of experimental conditions and product evaluation phase on health perceptions, estimated marginal means. a–c: means with different letters are significantly different at p < 0.05 level; health perceptions measured on a 9-point hedonic scale. The bars display standard errors.


In the informed after tasting condition health perceptions decrease after first tasting (MExp._IAFT = 5.05, MExper._IAFT = 4.71, p < 0.001) but increase again after receiving information and second tasting (i.e., post-experience phase) (MPost–Exper._IAFT = 5.24, p < 0.001). We thus find that health perceptions decrease after tasting when no information has been presented, but increase after tasting when information has been presented. Taste seems to work as a health cue, but the interpretation of this cue depends on the availability of the information. When there was no information on protein content, participants take the taste as an indication of a lower degree of healthiness. When, however, information about the protein content was available when tasting, the effect reverses and the taste is taken as an indicator of a higher degree of healthiness. Indeed, presenting the information alone without being able to taste does not seem to influence expectations about healthiness; it needs to be combined with the taste experience.

Furthermore, we find that SoP products are on average perceived as healthier than HiP products across all evaluation phases (MSoP = 5.06, MHiP = 4.90, p < 0.001), as we find significance main effect on health perceptions. However, we do not find significant interaction effect of level of product protein-enrichment with experimental conditions on health perceptions (F = 1.63, p = 0.196, η2 = 0.003, 95% CI [0.000, 0.006]), Table 2.

For the taste perceptions, both the main effect of product evaluation phase (F = 5.24, p = 0.013, η2 = 0.005, 95% CI [0.001, 0.025]) and its interaction effect with experimental conditions was significant (F = 3.15, p = 0.014, η2 = 0.006, 95% CI [0.000, 0.013]), Table 2 and Figure 9 shows that taste perception slightly decreases after the first tasting when no information was available, indicating that the taste perception did not live up to the taste expectations. Giving information about the protein content, however, mitigates this effect. When information is presented first, so that both tasting occur with information available, the taste perceptions remains at the same level after first tasting (MExp. = 4.81, MExper. = 4.87, p = 0.575), and stays constant even in the post-experience phase (MPost–Exper. = 4.85, p = 0.759). When information is given after the first tasting, the taste perception first decreases after the first tasting (MExp. = 4.98, MExper. = 4.70, p = 0.009), but then increases again after receiving the information from experience to post experience phase (MPost–exper. = 4.88, p = 0.001).
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FIGURE 9
Interaction effect of experimental conditions and product evaluation phase on taste perceptions, estimated marginal means. a–c: means with different letters are significantly different at p < 0.05 level; taste perceptions measured on a 9-point hedonic scale. The bars display standard errors.


The main effect of level of product protein enrichment was also significant (F = 55.83, p < 0.001, η2 = 0.054, 95% CI [0.029, 0.082]). Generally, SoP products were preferred over HiP products in terms of taste (MSoP = 4.96, MHiP = 4.74, p < 0.001).

Finally, to check whether presenting information before (vs. after) tasting activates the health goal (vs. hedonic goal), and offers the higher weight to the healthiness perceptions (when compared to the taste perceptions) in its impact on purchase intentions, we conducted regression analysis separately for the before tasting, after tasting, and control experimental condition. In each of the three-conducted regression analysis, the purchase intention was dependent variable, while the health and taste perceptions acted as independent variables, we transformed variables and used their Z-scores in the analysis and bootstrapping procedure (47). When comparing results from three experimental conditions we found that presenting information before product tasting indeed increases the weight of health perceptions compared to the taste perceptions on purchase intentions (exp(b)Health = 1.821, p < 0.001, 95% CI [1.623, 2.044]; exp(b)Taste = 1.131, p = 0.017, 95% CI [1.023, 1.252]). In contrast, when presenting information after the tasting it gives the higher weight to the taste perceptions when compared to health perceptions (exp(b)Taste = 1.817, p < 0.001, 95% CI [1.610, 2.040]; exp(b)Health = 1.149, p < 0.001, 95% CI [1.322, 1.687]).



The main and interaction effect of country and product on product evaluations

The main between-subjects effect of country and product on participants’ purchase intentions were both significant (F = 137.70, p < 0.001, η2 = 0.124, 95% CI [0.088, 0.162]; F = 19.24, p < 0.001, η2 = 0.019, 95% CI [0.006, 0.039], respectively), Table 2. The data show that on the average Romanian and Finish participants had slightly higher intention to buy plant protein enriched products (MRO = 5.97; MFI = 4.77) than Danish and Icelandic participants, (MDK = 4.11; MICE = 4.19). With regard to the three product categories, on average participants expressed a higher intention to buy protein-enriched pasta and bread (MPasta = 5.55; MBread = 5.22) when compared to protein-enriched biscuits (MBiscuits = 4.20). However, the interaction effect of country and experimental conditions, as well as product and experimental conditions, on purchase intention were both non-significant (p = 0.098, p = 0.274, respectively).

On the other hand, when looking at the health and taste perceptions, the interaction effect of country and experimental conditions was significant in both cases (all ps < 0.001), Table 2. Consistent with general findings data show across countries that for health perceptions and when comparing informed after and before tasting condition health perceptions decline when no information is presented, yet rise after tasting when information is presented. This effect seems to be significantly more pronounced (all ps < 0.001) among Romanian and German participants (after tasting condition: MRO_ IAFT = 6.81; MDK_ IAFT = 6.26; before tasting condition: MRO_ IBFT = 7.76; MDK_ IBFT = 6.93) than Danish and Icelandic participants, (after tasting condition: MDK_ IAFT = 5.06; MICE_ IAFT = 6.16; before tasting condition: MDK_ IBFT = 4.92; MICE_ IBFT = 5.26). This shows that there were some differences between the countries with regards to the influence of the information given, which was certainly more effective among Romanian participants. Nevertheless, same general effect was observed across countries.

For the taste perceptions, in the informed after the first tasting condition, across all countries taste perception slightly decreases when compared to informed before first tasting condition, indicating that the taste experience was not at the same level as taste expectations. This general effect was again similarly as above more evident (all ps < 0.001) among Romanian and German participants (after tasting condition: MRO_ IAFT = 6.39; MDK_ IAFT = 5.19; before tasting condition: MRO_ IBFT = 6.55; MDK_ IBFT = 5.50) than Danish and Icelandic participants, (after tasting condition: MDK_ IAFT = 4.34; MICE_ IAFT = 5.03; before tasting condition: MDK_ IBFT = 4.66; MICE_ IBFT = 5.20). This could be due to the fact that Scandinavian participants are more accustomed to the information on protein enrichment and plant-based products which are more available on their food market (48), and thus it might be that the presented information does not have the same first-impression impact.




Discussion

Nutrition and health claims are major means of informing consumers about characteristics of food products and are also important regarding the promotion of healthy and sustainable plant-based products (49). Research has shown, though, that consumer attention to nutrition and health claims at the point of purchase is limited (50). However, nutrition and health information can have an effect on consumers also after the purchase (32). Consumers may be more at ease with reading this type of information at home, after they have purchased the product, and possibly after the first tasting experience, but not much is presently known about the temporal effect of nutrition and health information on consumers’ product perceptions and intentions. Our study contributes to understanding how the effect of nutrition and health information on consumers’ purchase intentions, taste evaluations and health perceptions of plant-based food products differs depending on when it is presented to consumers–before the first tasting or after the first tasting. Understanding such effects is important as food products are frequently bought and most purchase intentions and product perceptions are formed for products that have been previously bought and tasted.

The main results of our study show that it does indeed make a difference when the nutrition and health information is presented [cf. (31, 32)]. Starting with the purchase intentions, we found that the effect of information is highest when it is presented before the first tasting in expectation, experience, and post-experience phases. Further, our results show that the information before tasting increases the weight of health perceptions over the taste perceptions in explaining purchase intentions. The latter is most likely due to the fact that presenting the information increases the salience of health and consequently makes health having a larger impact on the formation of purchase intentions relative to taste [cf. (33)].

Interestingly, the same type of information effect was not detected in consumers’ taste perceptions. The taste expectations before the actual tasting were similar regardless of the information presence. However, in the control condition without any information, the taste evaluations significantly dropped in contrast to the pre-tasting expectations and remained lower until the final post-experience phase evaluation. In the “informed after first tasting” condition, the taste perceptions dropped in the first blind tasting in contrast to the expectations, but bounced back in the final evaluation with the information. In the informed condition, the taste perceptions remained stable throughout all three evaluation phases. These results are aligned with the earlier findings that information in general has influence on the taste perceptions (39) and relevant and value adding information tends to enhance the taste perceptions (37), demonstrated also in the context of information related to oat-enriched foods (15). However, what is interesting here is that the information had significant effect on the taste perceptions after the first blind exposure to the products’ sensory qualities (‘informed after first taste’ condition). This might be because of the congruence between the product type and the health information. It has been found that the health information can have positive effect on the hedonic ratings especially in products (e.g., bread and pasta), which inherently carry health meanings to consumers (42, 51).

In addition, our study provides interesting new insights into how health and how nutrition and health information affects both health and taste perceptions, and on how this effect is dependent on actual taste experience. It is well-known that consumers can form subjective links between healthiness and taste, usually implying that healthy products are believed to be less tasty and vice-versa (33), even though this relationship seems to depend on a range of other factors such as the product type (42). Little is known, though, about how information and taste experience interact in the formation of health and taste experiences. Our study shows that the taste experience can indeed serve as a health cue, but that the type of inference made depends on the information provided. When no information was provided before tasting, the worse-than-expected taste was taken as a cue to indicate a worse-than-expected healthiness. However, when information about the protein content of the product was available, this effect reversed and participants increased their perception of healthiness because of the taste experience.

Our results, if corroborated by future studies, have interesting implications for the promotion of plant-based products. First, it is clear that making information available before the first tasting, i.e., at the point of purchase, is crucial. This makes the health aspect more salient in the formation of purchase intentions, raises purchase intentions, and also mitigates disappointment during the first tasting. However, the results also show that an important second effect of the information occurs during tasting. Tasting in an informed condition not only improves the taste experience, but also strengthens the health perception, by making the taste a positive health cue. This, in turn can to some extent counteract the lesser weight of healthiness as compared to taste in the post-tasting formation of purchase intentions. The boundary conditions for this to occur still need to be investigated, but a better understanding of these processes is crucial for the formation of habits in the purchase of healthy and sustainable food products.

Further, our results indicate that consumers evaluated the products with lower level of protein enrichment (i.e., SoP) tastier and healthier in comparison to the products with higher level of protein enrichment (i.e., HiP). In addition, consumers showed higher purchase intentions toward the products with less protein. There might be several reasons for this. First of all, the higher perceptions and intentions toward SoP products might be explained by the target products. Previous research indicates the importance of the fit between the carrier product and the added ingredient (52), also in the added protein domain (53). It might be that bread, pasta and biscuits were considered suitable carrier products for lower amount of protein (SoP), but not for the high amount (HiP) making the lower level of protein more favorable. Another potential explanation might be related to the protein source. Familiarity with the oat as ingredient in food has been found to influence consumers’ responses toward the products (54). As oat is not a widely known cereal for human consumption in many countries except for the Northern Europe, the stated high level of an unknown ingredient in a food might have reduced the consumers’ intentions on the products.

When it comes to the higher hedonic experience with the SoP products in contrast to HiP, the product features have a role to play. For instance, good quality pasta is defined as having high degree of firmness and elasticity (55). Proper evaluation of pasta cooking quality requires consideration of a number of factors including elasticity, firmness, surface stickiness, cooking tolerance, water absorption, and loss of solids to cooking water but also attributes related with the consumers’ acceptance: color, flavor (unusual flavor or off-flavor), palatability. Short spiral pasta obtained from SRE (SoP) had a protein content around 12%, lower than short spiral pasta obtained from OPC (HiP) with 22% protein content. The fat content of the pasta samples was in the range between 0.8 and 3%, with a higher content for HiP. HiP dried sample was darker than SoP. The addition of oat protein concentrate produced an increase in hardness and chewiness of pasta in HiP sample. Addition of protein concentrates from oat had a great impact on the pasta color, increased hardness and decreased elasticity. Chewiness and sourness increased slightly [all results on product qualities are reported in Duta et al. (55)]. Taking together, the sensory properties of the HiP products have been inferior in comparison to the SoP products potentially contributing to the respective taste evaluations.


Limitations

Our study is based on three plant-based products (i.e., pasta, bread, and biscuits) and conducted in four European countries (Denmark, Finland, Iceland, and Romania), which strengthens the generalizability of the results. Still, the results are obviously specific to the three products investigated, the specific type of claim studied, namely a nutrition claims regarding the protein content, i.e., SoP and HiP, and oat as an protein ingredient. Further, there was no actual purchase involved and the two tastings were condensed in a short time span in a controlled lab condition. In this way, the study context is removed from the daily situation where people shop, eat, shop again, and eat again. Future studies, could investigate effect of nutrition claims in a real-life context to confirm the influence of temporal order of information and product experience on consumers’ evaluation of plant-based products and thus supplement the present study allowing for nutrition and health regulations to further evolve. In addition, since the products tested were all cereals, it would be valuable to investigate temporal-order effects using other plant-based products (e.g., meat or dairy substitutes). Grasso et al. (41) and (15) found an increase in overall liking for plant-based burgers and yogurts within informed-tasting conditions, relative to blind-tasting conditions. Thus, temporal order effects may likely extend beyond the plant-based substitutes examined here. Future research could also extend the investigation to other sensory features, such as a product’s visual appearance, texture, and bitterness.



Practical implications

In terms of promoting the purchase and consumption of plant-based products marketed considering their content or ingredients (e.g., protein content), our results clearly emphasize the need to make the information about the nutritional properties of these products available both at the point of purchase and during consumption. While making the information available at the point of purchase has received plenty of attention and labeling mechanisms have been widely discussed, much less is known about how to make the information available again at the time of consumption. The packaging of the products is an obvious channel of communication also in the home, but other channels are conceivable, for example in the context of recipes and food blogs.




Conclusion

Overconsumption of meat is threatening both the environment and human health, which has led to development of healthy and sustainable plant-based products. Along with the product development, informing consumers about the products and their versatile benefits is of importance to facilitate transition from meat-based diets to plant-based ones. This study analyzed the effect of temporal order of information on consumers’ purchase intentions, taste experiences and health perceptions toward oat-enriched pasta, bread, and biscuits. The results of the study showed that receiving health and nutrition related information about the products before the actual experience with the products increased all evaluations. However, the results indicate that informing consumers also after the first experience with the product leads to elevated consumers’ evaluations and experiences with the products afterward. To conclude, the study provides understanding for food companies and marketers about the importance of informing consumers before the actual product experience but also afterward. Informing consumers after the first exposure, for example through a product label, can have significant effects on the subsequent purchase intentions and product evaluations.
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Awareness of the negative impacts of our food choices on planetary, human and animal health is growing. Research shows an increasing number of consumers consider ethical consequences when purchasing food. A new market sector has emerged which caters to the demands of these value-driven consumers. However, attempts to change the market through ethical purchases may be thwarted by advertising strategies which exploit the ‘halo effect', a cognitive bias which manifests when first impressions of one attribute influence subsequent evaluations of unknown attributes. This research investigates how two ethical domains, environmentalism and animal welfare, interact to influence consumer choice. In an online experiment, we recruited 267 participants and randomly assigned them to read either a pro-environmental, anti-environmental, or ethically neutral vignette about a cheese company. After being asked to rate the dairy on how well it treats its cows—an issue on which no information had been provided—participants indicated how frequently they would recommend the cheese compared to other brands. Results confirm that information about the company's environmental practices influenced perceptions of its animal welfare practices: a ‘humane halo' effect. Further, humane ratings predicted product consumption recommendations, indicating the humane halo acted as a mediator. Exploratory analyses suggest the strength of this mediated relationship depends on participants' environmental protection values, particularly if they received negative information. Our findings establish the existence of a cross-domain halo in food ethics and shed light on ways to increase the effectiveness of policies designed to shift consumers to more sustainable diets.
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Introduction

Among animal products, cheese is the third largest emitter of greenhouse gases, after lamb and beef (Poore and Nemecek, 2018). In addition, dairy production is a major contributor to other environmental problems such as poor air quality (Domingo et al., 2021), water pollution (Joy et al., 2022), and excessive and inefficient use of natural resources (Shepon et al., 2018; Clark et al., 2019; Hayek et al., 2020). Animal agriculture is often discussed without differentiating between product types (e.g., Wellesley et al., 2015), making dairy's contribution to climate change and other environmental impacts less salient in both the scientific and public spheres. As a result, researchers and policymakers concerned with sustainability have focused on meat consumption in their educational and behavioural interventions (see review in Kwasny et al., 2022). Whilst many industrialised countries may be reaching ‘peak meat' (Carrington, 2021), both demand for cheese and emissions from dairy continue to rise (Sharma, 2020; USDA, 2021). More research is needed to understand perceptions of dairy production in order to identify opportunities for reducing consumption.

In the UK, food choices are primarily based on taste, cost, and convenience (Wellesley et al., 2015). Beyond self-interested drivers, however, there is evidence showing consumers can also be motivated by more altruistic concerns (Lusk and Briggeman, 2009), including human rights, the environment, and animal welfare (Hain, 2017). These ‘ethical consumers' use their purchasing power to further ethical goals, considering both upstream (e.g., resource extraction and production methods) and downstream (e.g., pollution) consequences of their food choices.

Recent literature suggests that environmental concerns may be contributing to the observed decline in demand for meat (Sanchez-Sabate and Sabaté, 2019), and some studies indicate animal welfare also may be playing a role (Bertrandias et al., 2021; Mathur et al., 2021). Consumer research has consistently shown that the majority of people in Western cultures care about how food animals are treated (Bayvel and Cross, 2010; Ingenbleek et al., 2012; Estévez-Moreno et al., 2022), and many consumers are willing to pay more for humanely-sourced food (Lagerkvist and Hess, 2011; Spain et al., 2018; Thibault et al., 2022). This concern has created a new market sector which caters to the demands of these ethical consumers, such as ‘cage-free' eggs and ‘pasture-raised' beef.

However, questions remain as to whether such marketing practices effectively serve the intentions and expectations of value-driven consumers. Bray et al. (2011) conducted focus groups in the UK to better understand impediments to ethical consumption. Although lack of awareness about the ethical consequences of consumption choices was a significant barrier, the primary issue which kept consumers from translating their ethical preferences into purchasing behaviours was the quantity, variety, and ambiguous nature of value-based labels and advertisements which left consumers feeling confused and overwhelmed. Similarly, a recent survey of 1,000 US consumers found that 89% selected animal-sourced foods believing the labels signified better treatment of animals, yet some labels (e.g., ‘humane,' ‘farm-raised') lacked uniform standards, and others referred to production practices unrelated to animal welfare (Thibault et al., 2022). For example, the survey showed almost 70% of respondents purchased ‘natural' dairy products because they associated the label with more humane practices, yet this appellation has no bearing on treatment of dairy cows (Dominick et al., 2018). Likewise, UK consumers motivated by animal welfare concerns may purchase organic foods because they conflate the term ‘organic' with being ‘animal-friendly' (Harper and Makatouni, 2002). Food manufacturers have a vested interest in highlighting only those product attributes which they believe will appeal to their customers. The obscurity and ambivalence which are often inherent in ethically-based food choices create an ideal scenario for the halo effect when marketing claims are salient in one ethical attribute yet silent on another.


The halo effect

The halo effect is a type of cognitive bias where known characteristics of a person or product influence expectations about unknown qualities. The term was first coined by Edward Thorndike (1920) who observed that, when asking someone to evaluate a colleague in one attribute, the rater's initial evaluation cast a ‘halo' which predicted subsequent evaluations of other attributes. In daily life, choices are often based on information that is, at best, limited and ambiguous. The halo effect can facilitate more rapid and efficient decision-making by engaging heuristic processing mechanisms which selectively identify and interpret information to fit patterns. Because these inferences are not backed by evidence, the halo effect reinforces and propagates cognitive bias, creating a path dependency which can play a significant role in shaping not only perceptions but behaviours.

In recent years, ethical consumers have become a significant share of the market, with some surveys indicating upwards of 80% of respondents prioritise sustainability and brands which align with their social values (Kohan, 2021). Because consumers' beliefs about a company can have a strong influence on their purchasing behaviour, many firms are responding with marketing campaigns which signal corporate social responsibility (CSR) to enhance their image with stakeholders and promote brand loyalty (Jin and Lee, 2019). Such branding strategies often benefit from halo effects. For instance, Sheehan and Lee (2014) found that a ‘cruelty-free' claim caused consumers to perceive a product as being safer and more socially responsible than other brands, and that this perception was intensified by values related to animal welfare.

Research shows that halo effects can occur within, as well as between, ethical domains. As an example of a within-domain effect, one study showed that when French university students read a brief description of a large European manufacturer of printers, those who went on to learn the company had a print cartridge recycling programme were more likely to believe the manufacturer also used eco-friendly production practices, compared to participants who did not read about the programme (Smith et al., 2010, Study 1). Smith et al. (2010, Study 2) also demonstrated a cross-domain halo effect: when participants learned a fast-food restaurant chain engaged in environmental initiatives (e.g., renewable energy and waste reduction), they rated it higher on community-related CSR activities (e.g., blood donation and feeding the homeless) compared to those students who read only the generic description of the company. The same authors later ran a similar experiment online using US participants (Smith et al., 2018). Again testing the cross-domain halo effect, Smith et al. (2018, Study 1) showed that a fast-food company described as being at the forefront of environmentally friendly business practices (e.g., using solar panels and composting) was judged by participants to be more likely to ensure employee, customer and community well being, compared to a similar restaurant chain with more moderate pro-environmental initiatives (e.g., recycling and reducing water use). This effect held even when measuring participants' inferences about specific CSR initiatives, such as providing leadership opportunities for women employees (Smith et al., 2018, Study 2). The same study also demonstrated a within-domain environmental halo; for instance, the progressive company was perceived to be more likely than its more modest competitor to recycle cooking oil, even though this action was not listed among its pro-environmental activities.

Research on halo effects from ethical claims in the context of food has yielded mixed results. Most studies have looked at ‘health' halos from environmental claims, such as organic (Schuldt and Schwarz, 2010; Lee et al., 2013; Richetin et al., 2022) or ‘eco-friendly' (Sörqvist et al., 2015). For example, a sample of shoppers at a mall in the US perceived cookies, potato chips and yoghurt labelled ‘organic' to be more nutritious and lower in calories compared to the same products when labelled ‘regular' (Lee et al., 2013). Sörqvist et al. (2015) had Swedish students taste samples of fruit (grapes or raisins) described as either ‘conventional' or ‘eco-friendly' and then estimate which was healthier, higher in calories, or contained fewer vitamins and minerals. Despite the fact that the samples came from the same package (all conventionally produced), participants who tasted raisins rated the eco-labelled product more favourably on all three measures. Calorie estimates for the two samples did not differ for those who tasted grapes, however, even though the ‘eco-friendly' version was perceived to be healthier and higher in vitamin and mineral content. Another study using German university students showed no difference in health perceptions of a spicy snack when it was promoted as ‘sustainable' versus when no environmental information was provided (Bschaden et al., 2022).

The variation in sample pool, food product and research design makes it difficult to ascertain the source of the observed inconsistencies. Findings are also mixed with respect to how environmental ethics might influence consumer decisions in similar contexts. Some studies (Schuldt and Schwarz, 2010; Schuldt et al., 2012; Sörqvist et al., 2015) indicate effects are more pronounced in people with strong environmental values, whilst Lee et al. (2013) found just the opposite, i.e., a diminished halo effect in participants who scored higher on their pro-environmental index. Other studies (Bschaden et al., 2022) found no significant influence of environmental ethics on the halo effect.

In another ethical domain, Schuldt et al. (2012, Study 2) found that consumers perceived a chocolate bar's caloric content differently depending on how fairly the workers involved in its production were treated, and that this ‘health halo' was moderated by participants' social ethics. However, we are aware of no studies which have explored whether ethical claims in one aspect of food production can lead to inferences about other ethical aspects of food production. Given that consumers may consider both the environment and animal welfare in their food purchases, in the present research we ask: Can an environmental ethics claim cast a ‘humane' halo?

The bulk of food marketing research has logically focused on positive halos which can be used to help sell a company's products by creating a favourable impression in the minds of consumers. However, Schuldt et al. (2012, Study 2) also found evidence of an even stronger negative halo effect1, in that consumers perceived calories to be higher if they felt the workers were being treated poorly and, in turn, were less likely to recommend the product. This finding is somewhat intriguing, given that it rarely appears in the food psychology literature. However, many studies have been done on positive-negative asymmetry, or ‘negativity bias,' which could help shed light on their results. Baumeister et al. (2001) argue that, as a survival mechanism to avoid danger, ‘we are psychologically designed to respond to bad more strongly than good' (p. 325). In a comprehensive review of the negativity bias phenomenon, the authors conclude that bad events produce more emotion and have stronger effects on adjustment than good events. Other researchers have found that consumers may be more confident in their evaluations when they are based on negative rather than positive information (Alves et al., 2019).

Negativity dominance, a related aspect of negativity bias (Rozin and Royzman, 2001), may also play a role. Put simply, all else being equal, when good and bad are combined, bad usually wins. People are more prone to notice—and act upon—negative information because it is counter-normative (Baumeister et al., 2001). When a negative behaviour is related to ethical issues (as opposed to, for instance, competence), the effect can be even stronger (Rozin and Royzman, 2001). The reasoning behind this assertion is that entities which violate the norm are resisting social pressure and risking social retribution, therefore their behaviour may be more revealing of their character in general; ‘good' behaviour, on the other hand, is expected and hence may not be as demanding of either attention or action (Baumeister et al., 2001).

Aside from Schuldt and colleagues, there are few studies which explore the effect of negative halos resulting from a food company's ethical practices. Further, despite the growth in ‘green' marketing (Babkin et al., 2021), we are aware of no studies which have looked at the influence of a food producer's environmental ethics on perceptions of its animal welfare practices. Our study builds upon the work of Schuldt et al. (2012, Study 2) by testing the halo effect in a cross-domain food ethics context and exploring the role of negative halos in perceptions of a dairy company. We formally hypothesise that:

H1: Participants will recommend eating a cheese more frequently when the cheese company producing it is described as engaging in pro-environmental practices.

H2: Participants will judge a dairy as (a) treating its cows better when they believe it engages in pro-environmental practices and (b) treating its cows worse when they believe it engages in anti-environmental practices.

H3: The relationship between a cheese company's environmental practices and consumption frequency recommendations of the cheese it produces will be mediated by participants' judgments of how the company treats its dairy cows.

Using a moderated mediation analysis, we also explore whether this relationship is influenced by the strength of participants' environmental protection values.




Materials and methods

This study was preregistered with the Wharton Credibility Lab, University of Pennsylvania (#23873). Please refer to the Supplementary material for survey design and analyses details not included in the text.


Research design

This replication is conceptual in that it applies the psychological phenomenon of the halo effect in a new context. Both the current work and Schuldt et al. (2012, Study 2) employ a between-subjects design using one independent variable and three conditions to investigate (1) whether claims regarding the ethics of how a food was produced could result in unwarranted inferences (a halo effect); (2) whether those inferences in turn would predict consumption recommendations; and (3) whether effects would be more pronounced among individuals who hold strong values about ethical consumption. To preserve the integrity of the replication, we attempted to match the survey design and stimuli as described in Schuldt et al. (2012, Study 2) in terms of the nature of the vignette and framing of the conditions (ethical versus unethical) as well as the outcome variable (consumption recommendation). However, whereas Schuldt and colleagues tested the effect of fair trade practices on health inferences in the context of social equity values, we test the effect of environmental practices on animal welfare inferences in the context of environmental protection values.



Data collection

Through Prolific Academic's crowdsourcing website, we recruited 292 UK participants to complete a brief survey on food consumption in exchange for £0.50. Of those, 25 were excluded for the following reasons: failed attention check (8), did not answer with care and diligence (2) or had dietary restrictions (15), leaving 267 participants ranging in age from 18 to 74 (Mage = 37.40, SDage = 12.02; 196 female, 71 male). An a priori power analysis in G*Power 3.1 (Faul et al., 2007) indicated this was a sufficient sample size for a 95% probability of detecting a medium size effect (d = 0.5) given a conventional level of significance (α = 0.05).

We took further precautions in designing and implementing the experiment to help ensure optimal quality. To ensure participants engaged sufficiently with the stimuli before answering questions, we set a 20-s timer on the treatment condition page, as pilot studies suggested this was the minimum time necessary to carefully read the vignette. We blocked access to mobile phone users because we observed during pilot studies that the Qualtrics survey was not always properly and consistently displayed on mobile devices. We also included questions to check attention (‘Please respond with “Strongly Agree” for this item'), care and diligence, and comprehension as further quality control measures (e.g., excluding non-human participants or ‘bots'). Finally, at the end of the survey we included a comment box for participants to provide feedback.



Procedure

After reading the instructions and giving informed consent, participants were randomly assigned by computer algorithm to one of three brief descriptions of a cheese made by a fictitious company called ‘Delly's.' In all the conditions, they were presented with the same image of cheese and standard information about the product:

‘Delly's has been making cheese for over 50 years. The company prides itself on quality control, with each batch of cheese thoroughly tested for texture and flavour. Delly's routinely wins awards from the National Cheese Society and other groups, and in 2012, the company received a gold medal in the World Championship Cheese Contest.'

Participants in the pro-environmental condition (n = 90) went on to read an additional paragraph which detailed the company's favourable environmental practices (e.g., effective waste management and support of environmental regulations). In the anti-environmental condition, participants (n = 91) instead read an additional paragraph with the wording adjusted to reflect unfavourable practices (e.g., ineffective waste management and opposition of regulation). The control group (n = 86) received the standard description only.



Measures

After being presented with the vignettes, participants were then asked to respond to the following items.

Humane rating. To determine whether the environmental ethics frame would invite unwarranted inferences about animal welfare practices, participants were asked ‘Compared to other cheese producers, how well do you think Delly's treats its dairy cows?' (1 = Far worse, 4 = About the same, 7 = Far better).

Consumption recommendations. To determine whether the environmental ethics frame could influence downstream consumption decisions, participants were asked, ‘Compared to other brands of cheese, how often do you think that Delly's cheese should be eaten?' (1 = Far less often, 4 = About the same amount, 7 = Far more often).

Environmental protection values. Because our research question related to the potential role of ethical consumerism on food behaviour, we chose the six-item GREEN scale (Haws et al., 2014) to explore whether participants' responses to information about environmental aspects of cheese production could be a function of their values. The scale was designed specifically to capture ‘the tendency to express the value of environmental protection through one's purchases and consumption behaviours' (Haws et al., 2014, p. 337), for example: ‘My purchase habits are affected by my concern for our environment' (1 = Strongly disagree, 4 = Neither agree nor disagree, 7 = Strongly agree).

Demographics. The survey concluded with questions regarding personal details. In addition to age, gender, level of education and political standing, we asked participants to describe their dietary identity (omnivore, vegetarian, etc.; Piazza and Loughnan, 2016) and disclose any dietary restrictions so that we could eliminate any respondents who limited or excluded dairy products.



Data analyses

We analysed the data with IBM SPSS Version 25 software and used an alpha level of 0.05 for all statistical tests. As the data set failed Levene's test for equal variance, we used a Welch's analysis of variance (ANOVA) with the Games-Howell pairwise multiple comparison test for post hoc analyses. Confidence intervals (CI) which do not contain zero indicate significant effects. For effect sizes of the experimental manipulation, Cohen's d with the Welch correction was calculated in Microsoft Excel Version 16.54 (Gaetano, 2019). All mediation and moderation analyses were performed with the PROCESS Version 3.3 macro for SPSS which uses an ordinary least squares regression with percentile bootstrap confidence intervals (Hayes, 2018).

We conducted the analyses in three steps. First, we tested the main effect (H1) and halo effect (H2) of the manipulation on the outcome variable of interest using a between-subjects one-way ANOVA with post hoc tests as described above. Second, we used PROCESS Model 4 to test for the mediation (H3). Third, we conducted exploratory analyses using PROCESS Model 1 and Model 8 to determine if the observed effects were influenced by environmental protection values.




Results


Sample characteristics

Descriptive statistics from SPSS were used to characterise participants' demographics. Approximately two-thirds of the participants reported eating mostly meat and vegetables, with the other third restricting or eliminating meat from their diets. The sample pool was diverse educationally (18% with secondary education, 21% with some college, 40% college graduates and 21% postgraduate) as well as politically, albeit with a tendency to lean liberal (46%) versus moderate (22%) or conservative (21%). Eleven percent of respondents expressed no political affiliation. A one-way ANOVA confirmed demographic characteristics did not differ between treatment conditions.



Main analyses

Main effect (H1). Analyses revealed a significant effect of the environmental framing on consumption recommendations across the three conditions [F(2, 264) = 128.94, p < 0.001]. As predicted, participants who were told the company engaged in pro-environmental practices were more likely to recommend the cheese than participants who received no ethical information about the company [MPRO = 5.04, SDPRO = 1.07; MCONTROL = 4.64, SDCONTROL = 0.97; MDIFF = 0.41, 95% CIDIFF (0.04, 0.77), p = 0.025, d = 0.40]. In addition, we observed that the effect of the framing was even more pronounced for participants who were told the company engaged in harmful environmental practices [MANTI = 2.37, SDANTI = 1.50; MDIFF = −2.27, 95% CIDIFF (−2.71, −1.82), p < 0.001, d = −1.79].

Halo effect (H2). Consistent with our expectations, there were significant differences in participants' humane ratings between groups who received positive, negative or no information about Delly's environmental practices [F(2, 264) = 159.23, p < 0.001]. Relative to the control condition, participants rated the dairy company as treating its cows better when it took measures to protect the environment [MPRO = 5.67, SDPRO = 0.92; MCONTROL = 4.88, SDCONTROL = 0.95; MDIFF = 0.78, 95% CIDIFF (0.45, 1.12), p < 0.001, d = 0.84]. Again, a larger effect was observed in the anti-environmental condition, where participants judged the dairy cows to be treated far worse [MANTI = 2.91, SDANTI = 1.29; MDIFF = −1.97, 95% CIDIFF (−2.37, −1.57), p < 0.001, d = −1.73].

Results for testing our first and second hypotheses are depicted in Figures 1A,B, respectively. Taken together, the data suggest that, in considering how a cheese is produced, consumers will infer that a dairy treats its cows in a similar way it treats the environment; that is, the ethical claim regarding the environment projects a ‘humane halo.' Further, negative information appears to have far more impact on judgments than does positive information.
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FIGURE 1
 Mean scores for (A) cheese consumption recommendations and (B) judgment of dairy cow treatment, across the three conditions. Error bars correspond to 95% confidence intervals. Asterisks indicate significant differences versus the control condition, *p < 0.05 and ***p < 0.001.


Mediation (H3). Having established significant main effects on both the outcome variable and the proposed mediator, we proceeded to test our mediation hypothesis using PROCESS Model 4. We used indicator coding for the multi-categorical independent variable (Hayes and Preacher, 2014). Because we were interested in testing the effect of the treatment compared with the control, we coded the conditions as follows: 0 = Control, 1 = Pro-environmental, and 2 = Anti-environmental (PROCESS identifies 0 as the default reference group). We set humane ratings as the mediator in our model and consumption recommendations as the outcome variable. We report the unstandardized coefficients as generated by PROCESS for direct comparison with results from bootstrapping analyses (Hayes et al., 2017).

Results demonstrate that the information on environmental practices indirectly influenced consumption recommendations through its effect on perceptions of animal welfare. Bootstrap analysis with 5,000 resamples indicated that the indirect effect of pro-environmental information on consumption recommendations through humane ratings was slightly positive and significant [b = 0.48, SE = 0.11, 95% CI (0.28, 0.71)]. Whilst the direct effect of the environmental ethics claim had been significant without the mediator [b = 0.41, SE = 0.18, p = 0.027, 95% CI (0.047, 0.763)], it was no longer significant once the mediator was included in the model [b = −0.07, SE = 0.16, p = 0.656, 95% CI (−0.386, 0.244)], indicating a full mediation2. Likewise, the indirect effect of anti-environmental information was strongly negative and significant [b = −1.20, SE = 0.16, 95% CI (−1.51, −0.90)]. Here the direct effect on consumption recommendations was substantially weakened though remained significant [from b = −2.27, SE = 0.18, p < 0.001, 95% CI (−2.623, −1.909) to b = −1.07, SE = 0.19, p < 0.001, 95% CI (−1.444, −0.690)]. The model was significant [F(3, 263) = 157.01, p < 0.001] and accounted for 49% of the variance in consumption recommendations (R2 = 0.49); see Figure 2.
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FIGURE 2
 Model testing whether judgments about a dairy's treatment of its cows mediate the effect of environmental ethics information on consumption recommendations. The model accounted for 49% of the variance in consumption recommendations (R2 = 0.49). Numbers in parentheses indicate direct effects without inclusion of the mediator in the model. Asterisks indicate significant differences versus the control condition, ***p < 0.001.




Moderated mediation analysis

For all our exploratory analyses, we used the same indicator coding as described in our mediation analysis and again report the unstandardised regression coefficients. The model parameters were as in Model 4, with the addition of environmental protection values as the moderator, mean-centred for ease of interpretation. Responses for the six items on the GREEN scale were highly correlated (Cronbach's α = 0.91) and thus were averaged. A one-way between-subjects ANOVA showed no effect of the experimental manipulation on the scale, confirming its reliability as a moderator. Linear regression indicated GREEN scale scores alone did not predict either humane ratings (p = 0.411) or consumption recommendations (p = 0.173).

Moderated mediation occurs when the indirect effect of the independent variable on the outcome variable through the mediator changes across different levels of the moderator. Because our research focuses on the halo effect, we investigated a first stage moderated mediation (Edwards and Lambert, 2007), where the indirect effect is moderated through the influence of environmental protection values on the relationship between environmental information and perceptions of animal welfare. To better understand the nature of the conditional (moderated) indirect effect, we first conducted simple moderation analyses of both the main effect and the halo effect using PROCESS Model 1. Isolating the effect of environmental protection values on the relationship between environmental ethics information and consumption recommendations, without including humane ratings in the model, we found a significant interaction between framing and GREEN scale scores in the anti-environmental condition [b = −0.50, SE = 0.21, p = 0.018, 95% CI (−0.912, −0.087)] but not in the pro-environmental treatment [b = 0.284, SE = 0.20, p = 0.165, 95% CI (−0.118, 0.685)]. We then examined whether the halo effect varies as a function of how strongly people feel about environmentally ethical consumption by again using Model 1, this time with humane ratings as the outcome variable. As with consumption recommendations, the data suggest that the positive halo is not moderated by participants' environmental protection values [b = 0.103, SE = 0.19, p = 0.577, 95% CI (−0.261, 0.467)] but the negative halo is [b = −0.40, SE = 0.19, p = 0.035, 95% CI (−0.778, −0.029)].

By grouping GREEN scale scores as low (defined as one standard deviation below the mean), average, and high (one standard deviation above the mean), we can visualise the interactions using simple slopes (Figure 3). Consumption recommendations by participants who read the negative environmental framing fall rapidly moving up the scale but only gradually increase for participants in the positive framing (Figure 3A). The effect of anti-environmental information on product endorsement is sizeable and significant at all three levels of GREEN scale scores. Therefore, exploratory analysis suggests that consumers' environmental protection values could be an important factor influencing product recommendations when the dairy is shown to be environmentally irresponsible, but they are not likely to have a significant effect if the environmental information about the company is positive or ambiguous.
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FIGURE 3
 Simple slopes analysis showing the effect of participants' environmental protection values on (A) endorsement of the dairy's cheese (in terms of how frequently they would recommend it be eaten) and (B) how well they perceived the dairy's treatment of its cows, compared to other brands. Low and High values correspond to one standard deviation below and one standard deviation above the mean, respectively.


A similar pattern is seen for the effect of environmental protection values on perceptions of animal welfare (Figure 3B). The gap between humane ratings in the pro-environmental versus control conditions does not change significantly with increasing environmental values. However, the gap between the control and the anti-environmental condition gets wider moving along the scale. The perception that irresponsible environmental practices signify irresponsible animal treatment intensifies as the strength of participants' commitment to environmentally ethical consumption increases.

Having established evidence that the interaction between environmental information and environmental protection values significantly impacts both humane ratings and consumption recommendations, we tested moderation of the full mediation model using PROCESS Model 8, conceptually represented in Figure 4. The macro uses an index of moderated mediation with bootstrap confidence intervals to draw statistical inference. As opposed to the piecemeal approach described above, the index quantifies the relationship between the moderator and indirect effects (Hayes, 2018).
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FIGURE 4
 Conceptual model of the moderated mediation analysis used to explore the influence of the moderator (environmental protection values) on the relationship between the independent variable (environmental information) and the mediator (humane rating) as well as on the relationship between the independent variable and the outcome variable (consumption recommendation). Adapted from Hayes (2018).


Treatment condition, GREEN scale scores, their interaction terms, and humane ratings were all included as predictors in the model. For the anti-environmental condition, the index of moderated mediation was significant [index = −0.229, SE = 0.107, 95% CI (−0.454, −0.030)]. Both direct and indirect effects were negative and significant at low, average and high levels of the moderator, with confidence intervals that did not contain 0. The index confidence interval did include 0 in the pro-environmental condition [95% CI (−0.127, 0.253)]. The model was significant [F(6, 260) = 83.54, p < 0.001] and accounted for 66% of the variance in consumption recommendations (R2 = 0.66). Results strongly suggest that the mediation of the effect of negative information regarding a dairy's environmental practices on consumption recommendations of its cheese through animal welfare perceptions is moderated by participants' environmental protection values.




Discussion

Conceptual replication is critical to advancing and improving theoretical development, as well as maintaining scientific integrity (Stroebe and Strack, 2014; Camerer et al., 2018; Baucal et al., 2020). In a well-powered, preregistered study using UK participants, we find evidence that an ethical claim in one domain can lead to unwarranted inferences in another ethical domain, confirming this halo effect as a robust phenomenon and extending the literature on its application in the context of food consumption. Schuldt et al. (2012) found that consumer judgments could be influenced by social ethics claims in chocolate production which provoke a ‘health halo.' In like fashion, we demonstrated that consumers can be influenced by environmental practices in dairy production which cast a ‘humane halo.' In so doing, we show that altruistic/ethical halo effects could be drivers of food consumption, in addition to self-interested ones. Of particular relevance to reducing consumption of animal products, we also found evidence to support the authors' finding of a pronounced negative halo from unethical food production which was conditional upon the strength of perceivers' values. Taken together, these results provide the first empirical evidence that ethics-related attributes can bias perceptions of animal welfare in dairy production as well as endorsement of the dairy product itself.

We find it interesting that the relationship between pro-environmental framing and consumption recommendations appears to be due to the indirect effect through perceptions of dairy cow treatment. This implies that, when prompted to consider the dairy cows—and when subsequently judging them to be treated well—consumers may indeed be more likely to recommend a cheese compared to other brands. Dairy advertisements frequently employ visual rhetoric of cows in nature, raising the possibility that the ‘humane halo' may play a part in marketing strategy (Borkfelt et al., 2015; Shortall, 2019). It is worth noting that a dairy company's pro-environmental practices alone were not enough to cause participants to recommend its cheese over other brands about which they had no information. In contrast, both direct effects of unethical information and indirect effects through the negative halo were substantial and significant, with a roughly equivalent influence on consumption recommendations.

Our mediation analysis reveals that the path dependency of evaluations is not linear and depends on the valence of the information. Participants receiving information about ethical practices ‘adjust down,' in that their humane ratings are higher than their consumption ratings (from MHR = 5.67 to MCR = 5.04). Conversely, participants receiving information about unethical practices ‘adjust up'—that is, their negative evaluations become even stronger. As low as humane ratings were (MHR = 2.91), average consumption ratings were even lower (MCR = 2.37), reflecting participants' dissatisfaction with the dairy's treatment of the environment as well as their perceived treatment of the cows. As a result, the effect of positive versus negative information on consumption recommendations is highly asymmetrical (Figure 5).
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FIGURE 5
 Asymmetrical effect of positive (pro-environmental production practices) versus negative (anti-environmental production practices) information on participants' perception of dairy cow treatment (humane rating) and their subsequent cheese consumption recommendation. The treatment effect of positive information (versus a neutral control) is significantly smaller than the effect of negative information. In addition, when moving from the humane rating to the consumption decision, the effect of positive information is attenuated whereas the effect of negative information increases.


The literature on negativity bias (Baumeister et al., 2001; Rozin and Royzman, 2001; Alves et al., 2019) lends itself well to interpretation of our results. Good behaviour is expected and therefore not likely to be rewarded; ‘bad actors,' on the other hand, warrant punishment (Harth et al., 2013). Consistent with the theory of negativity dominance (Rozin and Royzman, 2001), a negative halo is likely to emerge if good information is immediately followed by bad (Kahneman, 2011). The positive tone of the control3 (e.g., ‘award-winning') may have set up a contrast which accentuated the counter-normativity of the anti-environmental behaviour, leading to stronger effects (Baumeister et al., 2001). By claiming a high-quality product, rather than ‘buffering' against any subsequent negative publicity (Dawar and Pillutla, 2000; Cho and Kim, 2012), dairy promotions could possibly backfire if unethical issues are exposed.

Results of our moderation analyses support the conclusion of Schuldt et al. (2012) that ethical consumers process information more heuristically and are thus more susceptible to the halo effect and more vulnerable to marketing strategies which exploit it. However, in addition to the interaction, we also found significant main halo effects whereas the original study did not. Overall, our treatment effect sizes for both positive and negative halos, as well as consumption recommendations, were considerably larger and were statistically significant regardless of the strength of environmental values. This finding may be due in part to the sample being larger and/or drawn from a different population, however the nature of the halo itself may also have played a role. Concern for animal welfare can provoke strong emotions (Herzog and Golden, 2009), and research has shown this concern extends to farm animals, including dairy cows (Wolf et al., 2016; Busch et al., 2017). Whilst we did not directly measure emotional responses, they are known to have a powerful influence on attitude formation and subsequent decision-making (Slovic et al., 2007) and thus could help explain the strength of our effects.


Limitations and future directions

These findings should be interpreted with caution, as this experiment represents only one study of a UK sample. We recognise there can be vast cultural differences concerning animal welfare in food production (e.g., Fitzpatrick, 2009; Mazhary, 2021). Even within the UK there may be geographical differences, as perceptions of animals and the environment may differ between urban and rural populations (Vanhonacker et al., 2010). In addition to more studies using diverse populations, we recommend further research into ethical halos which combine different stimuli and measures. Our results are strongly indicative of a mediation via perceptions of animal welfare, however we did not attempt to measure the individual motivations behind whether participants recommended the cheese or not. Individuals will vary significantly in the degree to which self-interest versus more altruistic tendencies influence choice (Lusk and Briggeman, 2009). As discussed, consumers consistently express a desire for humane treatment of animals in food production. At the same time, some research has shown that consumers associate better taste with better treatment of the animal from whom the food was sourced (Anderson and Barrett, 2016; Bray and Ankeny, 2017) as well as with sustainable production (Sörqvist et al., 2015). Our stimuli make specific reference to ‘manure management' which may engender disgust, an emotion which has been implicated as a mediator of meat consumption (Ruby and Heine, 2012). In addition, both environmental and animal welfare practices in cheese production may be linked to perceptions of food safety (Harper and Makatouni, 2002; Demartini et al., 2018). Future studies could help parse out the relative contributions of these factors, for instance through a serial mediation model including taste as well as animal welfare.

The relationship between consumers' animal welfare values and their perception of dairy production should be further explored to generate additional insight into the psychological mechanisms underpinning our observations. A follow-up study could switch the stimuli and the mediator, such that information is provided regarding animal welfare, and participants are subsequently asked to evaluate environmental practices. Direct and indirect effects could again be compared, and animal welfare rather than environmental protection values could be explored as a moderator. There is also a gap in the literature regarding how consumers perceive the consumption of an animal ‘product' (e.g., milk or eggs) as opposed to the animal itself (e.g., beef cattle or chicken), despite the fact that all animals used in food production are ultimately slaughtered. We focused on cheese in this study primarily because of its environmental consequences, but a conceptual replication using eggs rather than dairy products could improve our understanding of consumer psychology and ethical consumption as it relates to animal-based foods.

Our results are consistent with Schuldt et al. (2012, Study 2) who suggested that the observed halo effect on participants' product endorsement could impact downstream consumption. However, we also acknowledge that behaviour does not necessarily follow from intention. Participants may say they would or would not recommend a cheese but fail to do so in practice (Vigors, 2018). Eating behaviours are complex and contextual. Food choices are often strongly influenced by norms and other sociocultural factors which can be difficult to measure, and we do not attempt to do so here. Rather, we provide additional insight into drivers of dairy consumption by identifying a potential underlying mechanism which could be leveraged in behavioural interventions to change dietary practices.

Finally, whilst environmental and animal welfare ethics may contribute to consumer recommendations of one brand of dairy products over another, this does not in any way predict that these factors would deter consumers from eating less dairy overall, let alone eliminating it entirely. Self-interest is likely to dominate food behaviours, even amongst consumers who consider the ethical consequences of their diets (Lusk and Briggeman, 2009; Wellesley et al., 2015). Individual behaviours will change when norms change, but this will need the support of policy and regulation (Godfray et al., 2018). Complementary interventions will be required, to include incorporating externalised costs, incentivising innovation, and supporting businesses in bringing more sustainable and humane alternatives to market so that they are affordable and accessible. In addition, consumers need education not only on climate impacts but also how to easily and enjoyably incorporate non-dairy products into their diets. All of these strategies can be augmented by continuing to study food behaviours in order to understand the most effective means of shifting consumers to more sustainable lifestyles.



Implications

The halo effect can shape perceptions of not only people and objects, but producers of goods we consume every day. The danger is that it could be used to manipulate people into buying certain foods because they perceive production methods to be congruent with their values or standards. Our research shows that people can generalise from one kind of ethics claim to another ethical domain which may be a determining factor in dairy product choice. In light of the findings that negative information can have a strong influence on perceptions and possibly downstream consumption behaviours, the following considerations may be useful for policymakers and advocacy groups interested in reducing dairy consumption in the population:

Bring dairy to the climate change table. Concern for the environment, and climate change in particular, is at an all-time high in the UK (Steentjes, 2021). Encouragingly, this concern has translated into a significant reduction in meat consumption which is expected to continue (Stewart et al., 2021). Yet awareness of the connection between dairy and environmental impacts appears to be lagging. Our study shows that consumers are likely to develop negative attitudes towards a cheese when they learn its production has harmed the environment. In addition to raising awareness about water and air pollution associated with the industry, making the connection between climate change and dairy more salient could help motivate consumers to reduce their consumption.

Dismantle the humane halo. Our results suggest that if a dairy is environmentally responsible, it is not enough to get people to recommend its cheese over another brand. However, if consumers are primed into thinking about how the animals are treated and the halo effect leads them to associate environmental practices with humane practices, they may endorse the product. Yet in reality, regulations pertaining to treatment of animals in food production tend to be limited or inconsistent, and there may be little enforcement of voluntary humane certification (Borkfelt et al., 2015; Ballentine, 2016). Dairy production in Europe and the UK is increasingly moving away from pasturing cows to continuous indoor housing (March et al., 2014; Shortall, 2019), despite consumer preference for more ‘traditional' grazing systems which are perceived as better for animal welfare (Taverner, 2015). Practices such as dehorning calves without anaesthesia (Robbins et al., 2015) and immediate separation of calf from cow after birth (Busch et al., 2017) are also unpopular with consumers and incompatible with perceptions that dairy products are ‘natural.' Efforts to reduce dairy consumption overall could focus on dismantling the humane halo by emphasising the downsides of animal welfare and dispelling some of the bucolic myths surrounding present-day dairy production.




Conclusion

As a conceptual replication of a study on the halo effect of a social ethics claim in food production (Schuldt et al., 2012, Study 2), this research investigated other ethical factors which could influence the consumption of dairy products in both direct and indirect ways. In producing evidence of a ‘humane halo' emanating from information about a dairy's environmental practices, we introduce a novel application of the halo effect, showing that an ethical claim in the environmental domain can cause participants to infer an ethical attribute in the animal welfare domain. Further, our results demonstrate that inferences about dairy animal welfare can have a greater effect on cheese consumption recommendations than environmental information, suggesting new avenues for research regarding altruistic versus self-interested motivations for food behaviours. We hope these findings will provide a deeper understanding of the drivers of dairy consumption for policymakers as well as scientists as they chart a course to a more sustainable future.
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Footnotes

1In other literature, a negative halo may be termed a ‘reverse halo' or ‘horn' effect.

2There is disagreement in the research community regarding what constitutes a ‘true' test of mediation. Without entering into the debate, we report here results which meet Baron and Kenny (1986) causal steps criteria for mediation. Whilst our findings are consistent with their definition of ‘full' mediation (in the pro-environmental treatment) and ‘partial' mediation (for the anti-environmental treatment), we acknowledge the criticism that—in real life situations—the relationship between an independent and dependent variable is unlikely to be fully mediated. We also include significance tests for component paths (Yzerbyt et al., 2018) as well as the bootstrapping confidence intervals (Preacher and Hayes, 2004) generated by Model 4 to confirm the mediation.

3A one-sample t-test indicated that humane ratings and consumption frequency recommendations for participants in the control group were significantly higher than 4 (p < 0.001), the mid-point of the response scale. The standard description read by participants in all groups was not entirely ‘neutral' in the sense that it made reference to the quality of the cheese and the fact that the dairy had won awards. This language was crafted to closely reflect the wording in the original study, which also reported control means which were above the mid-point. Additionally, we felt this type of description was typical of what consumers confront in the marketplace, where companies often advertise their products as high quality and award-winning. The objective of the research is not to compare treatment results to a theoretical ‘true' neutral condition which does not accurately reflect real-world conditions but rather to determine how participants deviate from the control as a result of the manipulation.
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Several scientists have shown the importance of mitigating global warming and have highlighted a need for major social change, particularly when it comes to meat consumption and collective engagement. In the present study (N = 486), we conducted a cross-sectional study to test the mismatch model, which aims at explaining what motivates individuals to participate in normative change. This model stipulates that perceiving a self—other difference in pro-environmental attitudes is the starting point and can motivate people to have high pro-environmental intentions. This mismatch effect is explained by participants’ willingness to participate in normative and social change: people that perceive a gap between their personal attitude and the social norm should be more willing to participate in normative change. This should then motivate them to have high pro-environmental intentions on an individual and group level. The results confirm the hypothesized model on an individual and group level and explain how people can be motivated to participate in normative change. Implications of these findings and the need for further studies are discussed.
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Introduction

The intergovernmental panel on climate change’s (IPCC, 2021) sixth Assessment Report explains that “human influence has warmed the climate at a rate that is unprecedented in at least the last 2000 years” and that climate change has already had a visible impact on the average weather and climate conditions in every part of the world. For example, the number of heat waves, droughts, and tropical cyclones caused by human influence has increased since the fifth assessment report that was published only 7 years ago. In this report, IPCC also simulated different possibilities for what is to come and their results show that even if the optimistic option plays out (for which we would have to drastically reduce our CO2 and other greenhouse gas emissions), the global surface temperature will continue to rise until the mid-century mark. As the global temperature rises, these extreme meteorological conditions (heat waves, droughts, etc.) will occur more frequently and intensely.

Combined with other similar studies relating the negative impact of human-induced climate change on accessible resources (Watson et al., 1998; Christensen et al., 2004) and biodiversity (Willis and Bhagwat, 2009; Bellard et al., 2012), these results show how important it is to change how we interact with our environment. Indeed, mitigating the effects of climate change could somewhat help to avoid the disastrous effects of this phenomenon on our day-to-day lives. Different actions are possible to participate in the mitigation of climate change with some of them being more efficient and easily accessible than others. According to Wynes and Nicholas (2017), for example, following a plant-based diet (i.e., being vegetarian or vegan) is one of the most impactful individual behaviours in terms of climate change mitigation, with having one less child or using renewable energies (see also Barma et al., 2017), and public transport or walking (see also Fuglestvedt et al., 2008), compared to other repeated behaviours like recycling, washing clothes in cold water or even using led lightbulbs. Aside from acting on an individual level, people can also act on a societal level. Indeed, they can vote for green party politicians, organise, and/or participate in protests calling for more governmental action (see Aldy et al., 2001; Adger, 2003; Fritsche et al., 2011). Of importance, and according to Wullenkord and Hamann (2021), see also (Schulte et al., 2021), acting on an individual and group level is complementary and equally important for overcoming the effects of climate change.

Even if these different possibilities exist, and society acknowledges them (see Steg, 2018), a lot of people—including climate change deniers as well as those who are more aware of climate change—still do not necessarily behave pro-environmentally (Whitmarsh and Capstick, 2018). Thus, part of climate change mitigation has now started to include research on what motivates these behaviours and how social change can occur. In this article, we empirically test the mismatch model (Khamzina et al., 2021; Deffuant et al., 2022) to explain what can motivate individuals to act pro-environmentally on a group and individual level, and participate in normative change.



The mismatch effect on pro-environmental intentions

Social psychology is one of the many fields that offer explanations for why people act in various ways and throughout the different theories and studies, two behavioural predictors seem essential to understanding pro-environmental action: social norms and attitudes (Ajzen and Fishbein, 1977; Ajzen, 1991). Attitudes are generally considered to be an evaluation of a certain object, concept, or person, which ranges from extremely negative to extremely positive (Bohner and Dickel, 2011). Ajzen (1991) and Ajzen et al. (2018) then offers a more detailed definition with two main components: an affective dimension that focuses on what an individual personally believes about the behaviour, and a cognitive dimension that is more about what we think the consequences of said behaviour are. Researchers secondly define social norms as a ‘collective awareness about the preferred, and appropriate behaviours among a certain group of people’ (Chung and Rimal, 2016). Different theories then explain that different types of norms exist. For example, Cialdini et al. (1990) theory offer two types of norms: descriptive norms and injunctive norms. Descriptive norms represent how people in a specific group actually behave, and injunctive norms are standards that members of the group are expected to follow and expect others to follow in a given social situation. These norms indicate whether behaviour is approved of or frowned upon, whereas descriptive norms concern what people are actually doing.

Multiple studies have shown that attitudes and social norms play an important role in predicting intentions to act pro-environmentally (Fife-Schaw et al., 2007; Krispenz and Bertrams, 2020; Niemiec et al., 2020). Most of these studies and the underlying theories consider attitudes and social norms to be independent concepts, with independent effects on intentions and behaviour (Bagozzi and Schnedlitz, 1985; Ajzen, 1988, 1991). Nevertheless, the few studies that have tested the interaction effect of attitudes and norms found that it significantly affects the participants’ intentions to engage in a particular behaviour (Grube and Morgan, 1990; Prentice and Miller, 1993; Fife-Schaw et al., 2007), notably when the two variables are mismatched—when one is in favour of the behaviour and the other one is against. Researchers first hypothesized that when an individual disagrees with public opinion, they would rather conform to what others believe rather than go against said social norm (Asch, 1951; Noelle-Neumann, 1974, 1993). Thus, people would tend to change their behaviour to fit with those of others (i.e., a normative influence hypothesis; Asch, 1951; Acock and DeFleur, 1972; Grube and Morgan, 1990). Studies testing Noelle-Neumann’s spiral of silence theory have, however, mixed results and often find a weak correlation between majority support and the expression of personal opinions (Scheufele and Moy, 2000; Katz and Fialkoff, 2017). The mixed results could be due to the theory not applying to all situations. For example, it does not explain how and why societies evolve and change over time: normative change cannot happen if people always conform to the social norm. Therefore, some researchers have hypothesized that people sometimes share their dissident opinion and that minorities can significantly influence opinions (Moscovici et al., 1969; Moscovici, 1991). Others have also suggested that observing a difference between one’s personal attitude and perceived social norms is the starting point and can make us stand more strongly in our position and not conform to social norms (Khamzina et al., 2021; Deffuant et al., 2022).

Khamzina et al. (2021), see also Deffuant et al. (2022) call this interaction effect and its predictions “the mismatch hypothesis.” The first central idea in this hypothesis is that the mismatch between perceived social norms and personal attitudes can be a source of motivation to have high intentions to act pro-environmentally—notably when the individual perceived their personal attitude to be in favour of the behaviour but not the social norm. In a series of studies, Khamzina et al. (2021) effectively confirm this hypothesis: intentions to convert to organic farming were significantly higher when the farmers’ attitudes and perceived social norms were mismatched (with the personal attitude being in favour and perceived norms being against), compared to the other possibilities. This mismatch effect is not simply people ignoring the social norm because they do not identify with the social group: people who identify as a member of the said group can also be motivated to act against social norms (Packer, 2009; Packer and Chasteen, 2010). These studies stem from the normative conflict model that states that ‘strongly identified members are attentive to group-related problems and perceptions that the status quo is harmful to the collective may trigger expression of dissenting opinions’ (Packer, 2008, pp.1). On this basis, a second central part of this mismatch model theorised by Khamzina et al. (2021) is that the mismatch effect is rooted in wanting to change the group for the better and pushing for social change. Khamzina and collaborators, therefore, suggest, although do not test, that the mismatch effect on intentions can be explained by a willingness to change social norms. They suggest that when individuals perceive a mismatch between the social norm and their own personal attitude, they will want to change this social norm to make better the group, and this should result in more pro-environmental behaviours. This willingness to change norms would then push people to have a level of pro-environmental intentions that coincides with their own personal attitude.



Study overview

The main goal of this article is to investigate the theorized mismatch model and the key component of willingness to change social norms that, according to our knowledge, has yet to be empirically tested. We built our study on a specific environmental challenge: meat consumption. Given that meat consumption explains a significant part of greenhouse gas emissions due to human activity (Tukker and Jansen, 2006; Aubin, 2014), reducing our dietary intake of meat would contribute considerably to the fight against climate change (Salonen and Helne, 2012; Chai et al., 2019). In France and most western societies, however, diets with low or no meat intake are rare (Sanchez-Sabate and Sabaté, 2019) and there is often a strong national fightback when it is the case (Cholez, 2021; Schittly, 2021). People acting pro-environmentally, in this sense, are part of a minority in France. Hence, this is an area in which social change is crucial from a climate change mitigation perspective. As the mismatch model might explain individual behaviour in times of social change, vegetarians’ behaviour could, therefore, be explained by the mismatch model. Indeed, previous literature shows that being part of a minority can make minority members feel different and distant from other members of the group (Hassouneh et al., 2014; Gutmann-Kahn and Lindstrom, 2015), whether it stems from having a different identity or even believing to have diverging opinions from majority members. Even if being vegetarian or vegan is not quite the same as other marginalized groups because they are a minority group based on choice not by biological trait, research shows that similar processes of distance and stigmatization still occur (Bresnahan et al., 2016; Markowski and Roxburgh, 2019). For example, vegetarianism is often treated as a deviant practice that requires explanation (Wilson et al., 2004; de Groeve et al., 2021). For these reasons, vegetarians could perceive a bigger self—other difference than non-vegetarians, and this could then activate the mismatch pattern. In the present study, we, therefore, compare vegetarians and vegans (i.e., veg*ns) to people who still eat meat to see if it is effectively the case.

We first hypothesized that veg*ns would feel more strongly in mismatch, with their personal attitude higher than the social norms, compared to participants who still eat meat regularly (H1). We also predict that veg*ns will have higher pro-environmental intentions than non-veg*ns, at an individual level (H2a). While studies on non-conformism have mainly looked at individual action, we also wanted to extend these results to group-level action: as vegetarians are more highly in mismatch, we predict veg*ns should also have higher group level intentions than non-veg*ns (H2b). Finally, to provide a test of the mechanism underlying the impact of mismatch on pro-environmental intentions, we hypothesized that the relation between mismatch and pro-environmental intentions will be mediated by the willingness of participants to change social norms. More precisely, we tested a serial mediation model in which veg*ns participants should be more highly in mismatch, which then heightens their willingness to change norms. The latter then increases intentions to behave pro-environmentally at an individual level (H3a) and group level (H3b).



Materials and methods


Participants

The final sample comprised 486 volunteers (97,3% French native; 78% women, 21 % men, 1% others) who ranged from 18 to 76 years (Mage = 34.84, SD = 12.80). Most of the participants had a university education (96,5%). Two hundred forty participants (49,4 %) declared themselves as vegetarian or vegan and 246 (50,6%) still eat meat (see Supplementary materials for additional information). This online study was conducted from 26 July to 9 September 2021.



Procedure

We approached potential participants on a variety of social network groups and proceeded through snowball sampling. As the aim of the study was to compare two sub-groups of the French population that either act pro-environmentally (vegans) or do not (omnivores), we reached out to as many veg*n and non-veg*n groups as possible. Consequently, we had well-balanced groups, which was ideal for the planned statistical analysis. The study was presented as an online study on global warming and meat consumption. After briefing about the purpose of the study, participants answered the questionnaire and were then, debriefed and thanked.



Measures

All answers were given on 9-point Likert scales, ranging from (1) “strongly disagree” to (9) “strongly agree.” Participants’ composite scores for each measure were averaged.

Attitudes toward eating less meat in order to reduce global warming were measured using four statements inspired by Wan et al. (2017). We adapted their questions on attitudes toward recycling to our target behaviour (changed “recycling is rewarding” to “eating less meat is rewarding” for example), α = 0.88, M = 7.24, SD = 2.05. Perceived social norms in France were measured using the Guimond et al. (2013, 2015) method where we replace “I think that” of each item that measured attitudes with “Most French people think that” (e.g., “Most French people think that eating less meat is a good idea in order to reduce global warming”), α = 0.90, M = 4.44, SD = 2.00. The two measures were counterbalanced (see Guimond et al., 2013, 2015). A mismatch index was created by subtracting ratings of social norms from ratings of attitudes. A high score on this measure indicates a level of mismatch in favour of personal attitudes. Participants’ willingness to participate in normative change was measured with one statement (e.g., “I would like to participate in the changing of the meat-consumption norm in France”), M = 7.31, SD = 2.25. Individual-level intention to act against global warming by eating less meat was assessed with four statements (e.g., “To fight against climate change, as an alternative to meat products, I intend to eat more legumes, cereals, or plant-based proteins) (e.g., tofu, red beans, lentils, chickpeas, etc.”), α = 0.83, M = 7.43, SD = 1.92. Group-level intention to act against global warming was assessed with two statements (e.g., “During the next presidential elections, I intend to vote for a political party, whose program would be very protective of the environment”; “I plan to participate in upcoming regional or national climate events”), r = 0.41, p < 0.001, M = 5.33, SD = 2.25. These two levels of intentions are positively correlated (r = 0.47, p < 0.001).



Demographic and dispositional variables

Participants answered socio-demographic questions relating to their gender, age, country of birth, country of residence, education level, diet (ie., veg*ns or not), political orientation [assessed by indicating their position on a scale ranging from (1) extreme left-wing to (9) extreme right-wing, M = 3.94, SD = 1.59], identification as a national (French) citizen [assessed by indicating their position on a scale ranging from (1) “not at all” to (9) “extremely”, M = 6.58, SD = 2.05], and the perception of themselves as an environmental activist [assessed by indicating their position on a scale ranging from (1) “not at all” to (9) “extremely,” M = 4.38, SD = 1.67]. Supplementary analyses controlling these factors were conducted and the results remained unchanged.




Results


Attitudes and perceived group norm: A significant mismatch

We conducted a 2 (Diet: veg*ns vs. non-veg*ns) * 2 (Type of measure: personal attitude vs. social norm) mixed ANOVA with the last variable as a within-participant factor. All reported effects are significant at p < 0.001 except where it is mentioned. We observed a main effect of type of measures [F(1, 484) = 713.37, η2p = 0.59], yielding a significant difference between personal attitudes and perceived social norms. Overall, participants had a more favourable attitude toward the reduction of meat consumption as a means to fight against global warming (M = 7.24, SD = 2.05) than what they perceived as the social norm in France (M = 4.44, SD = 2.00). As predicted, this main effect was qualified by a significant interaction with the participants diet [F(1, 484) = 171.79, η2p = 0.26, see Figure 1]. Veg*n participants were more positive toward the reduction of meat consumption as a mean to fight against global warming (M = 8.35, SE = 0.11) than non-veg*n participants [M = 6.16, SE = 0.11, F(1, 484) = 194.90, η2p = 0.29]. They perceived slightly less (M = 4.15, SE = 0.13) than non-veg*n participants (M = 4.73, SE = 0.12) that French people are favourable toward the reduction of meat consumption as a mean to fight against global warming [F(1, 484) = 10.36, η2p = 0.02]. Of interest, the perceived difference between attitude and social norms was greater for participants that follow a veg*n diet [mean difference = 4.21, SE = 0.15; F(1, 484) = 782.99, η2p = 0.62] compared with participants who still eat meat [mean difference = 1.44, SE = 0.15; F(1, 484) = 93.66, η2p = 0.16]. Thus, H1 was confirmed: veg*ns of our sample were more strongly in mismatch, with their attitude higher than the perceived social norms, compared to participants who still eat meat regularly.


[image: image]

FIGURE 1
Veg*ns and non-veg*ns’ mean scores of personal attitudes and perceived norms toward the reduction of meat consumption as a mean to reduce global warming. The bars are standard error bars.




Testing our model: Mediations on individual and group pro-environmental intentions

To test whether participants’ diet indirectly influenced their tendencies to act pro-environmentally at an individual (Model A) and group level (Model B) through causally linked multiple mediators of mismatch and willingness to participate in normative change, two serial mediation analyses (Model 6 in PROCESS, 5000 percentile bootstrap) were conducted with the bootstrap method (Hayes, 2014). The paths for the full process model are shown in Figure 2 and their corresponding coefficients and 95% Cis are shown in Tables 1, 2 (see Supplementary materials for an extended description). Figure 2 shows the serial mediations.


[image: image]

FIGURE 2
Mediation model A (above the arrows) and model B (under the arrows). They were assessed using Hayes process model 6, evaluating through mismatch perception and willingness to engage in normative change as mediators of the relationship between the diet that participants followed (coded: 0 = Veg*ns; 1 = non-veg*ns); and the intentions to act against the climate change at an individual-level and the diet that participants followed and the intentions to act against the climate change at a group-level, respectively. b = unstandardized coefficients. *p < 0.05; **p < 0.01; ***p < 0.001.



TABLE 1    Direct, indirect, and total effects of the hypothesized model A.
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TABLE 2    Direct, indirect, and total effects of the hypothesized model B.
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As predicted, it was found that participants’ diet significantly predicted the mismatch perception (b = –2.77, 95%CI [–3.19; –2.36]). Participants’ diet (b = –1.13, 95%CI [–1.50; –0.75]) and mismatch perception (b = 0.35, 95%CI [0.28; 0.42]) also significantly predicted the willingness to participate in normative change. For the Model A and Model B, both the total effect of diet on intention to act at an individual or a group level against climate change (Model A: b = –1.76, 95%CI [–2.07; –1.46]; R2 = 0.21; Model B: b = –1.51, 95%CI [–1.89; –1.13], R2 = 0.11) and the total direct effects when controlling for the mediators were significant (Model A: b = –0.34, 95%CI [–0.61; –0.08]; and Model B: b = –0.60, 95%CI [–1.03; –0.18]1).

Of importance, H3a and H3b were supported. For both Model A and Model B, the total indirect effects were significant (Model A: effect = –1.42, 95%CI [–1.70; –1.14], and Model B: effect = –0.90, 95%CI [–1.17; –0.65]), with a significant serial mediation effect being observed from participant’s diet via mismatch perception and willingness to participate in normative change in intention to act at an individual level (Model A: effect = –0.50, 95%CI [–0.67; –0.36]) and to intention to act against climate change at a group level (Model B: effect = –0.35, 95%CI [–0.49; –0.23]). The specific indirect effect through mismatch only was significant for Model A (effect = –0.32, 95%CI [–0.49; –0.17]) but not for Model B (effect = –0.14, 95%CI [–0.38;.10]) whereas the specific indirect effect through willingness to participate in normative change only was significant for both Model A (effect = –0.59, 95%CI [–0.80; –0.39]) and model B (effect = –0.41, 95%CI [–0.59; -0.26]).

Overall, these findings indicate that veg*n participants have a strong intention to behave pro-environmentally at both individual level (i.e., eating no meat, H3a) and group level (i.e., voting for a green political party or participating in climate events, H3b), because the perceived mismatch between their attitude and social norms is associated with their willingness to change social norms toward meat consumption.




Discussion

In this study, we investigated the mismatch model by applying it to a minority that already acts pro-environmentally (i.e., veg*ns). We compared vegetarians and vegans to omnivores to see if the mismatch between personal attitudes and perceived social norms can explain how a minority maintains its high pro-environmental intentions on an individual level. Our second goal was to see if this same model can also motivate other levels of pro-environmental intentions (i.e., on a group level). When testing the model on pro-environmental intentions on an individual and group level, each path of the mediation is significant and confirmed our expectations—even when controlling for demographic and dispositional variables. First, vegetarians and vegans are significantly more in mismatch with their personal attitudes higher than the perceived social norm, compared to non-veg*ns. These results reflect previous research on minorities and how they differ from other members of the group (Hassouneh et al., 2014; Gutmann-Kahn and Lindstrom, 2015): being part of a minority does, indeed, accentuate the belief that one’s personal attitude is different from the social norm. It does so not only by polarizing minorities’ attitudes (i.e., in our sample veg*ns have stronger attitudes than others) but also by changing group members’ perception of social norms (i.e., veg*ns perceived the social norm to be less in favour of eating less meat than omnivores). This confirms the biased perception of the social norm found in previous studies: group members do not estimate accurately the actual social norm (Prentice and Miller, 1993; Guimond et al., 2015; Geiger and Swim, 2016). Our results, however, go one step further by showing that different group members do not necessarily misestimate the social norm in the same way.

The results also confirm the mismatch models’ effect on individual and group level intentions: self-other mismatch significantly explains vegetarians’ intentions to continue to act on an individual level and to participate in group actions. First, vegetarians continuing to have high individual intentions are, indeed, linked to the difference in personal opinion compared to other group members, and their higher levels of willingness to participate in normative change. These results are consistent with those found in previous studies (Falomir-Pichastor et al., 2008; Lalot et al., 2018) and can effectively explain how minorities fight the pressure to conform to social norms. Second, while the specific indirect effect “diet—mismatch—group level intentions” was nonsignificant, the total direct and indirect effects of the model were significant: being part of a minority accentuates intentions to act on a group-level (participating in demonstrations and voting for a green political party). This effect is significantly mediated by participants’ mismatch perception and their willingness to participate in normative change. The model, therefore, does not only explain how minorities maintain their original pro-environmental action: consistent with previous literature (Lalot et al., 2018) it can also motivate people to act pro-environmentally in ways they were not necessarily doing before.


Theoretical and applied implications

These results have multiple theoretical and applied implications. From a theoretical perspective, this study shows the need to refine certain theories in social psychology. Indeed, the present study can first be used to nuance the current literature on normative influence. Previously, deviance was originally considered as behaviour that negatively impacts the group and that should be avoided (Sherif, 1936; Asch, 1956). So, conformism was thought to be the be-all and end-all for group members, when they were faced with a social norm. It is not, however, necessarily the case: when group members are exposed to a social norm, they can also be part of an active minority that expresses a deviating opinion with the aim of changing and bettering the group. Indeed, a panel of previous real-life events and studies show that social change does not happen by conforming to social norms: social change is more often than not only possible with the efforts of minority groups and isolated individuals (Mugny et al., 1983; Lalot et al., 2018). For example, Moscovici et al. (1969), Moscovici and Lage (1976), and Moscovici (1991) shows that minorities drive social change by expressing their non-conformist opinions and that they have a latent influence on others. Unlike majorities that cause temporary public attitudinal and behavioural change (i.e., “manifest influence”), minorities influence others more slowly and privately. With this latent influence, minorities inspire and gradually motivate other group members to change by exposing them to opinions and behaviours that are different and non-conformist (Bolderdijk and Jans, 2021; Nardini et al., 2021). This dissident behaviour can, therefore, have a positive effect on society and is what some researchers call constructive deviance (Packer, 2008; Galperin, 2012; Vadera et al., 2013). This study contributes to this line of research firstly by confirming that certain group members do practice dissident behaviours, and secondly by showing that minorities actively participate in non-conformist actions in the specific aims to provoke social change. Social change is not an unwanted consequence of their actions but seems to actually be part of their motivation to act.

Of course, even if we cannot claim why people are vegetarian (indeed, multiple factors can be involved in eating preferences, see Symmank et al., 2017 for a review), our results suggest that vegetarians having high individual and group level intentions can be partly explained by their heightened “self-other” mismatch and their higher willingness to change the social norm. It seems like they manage to maintain their intentions because they perceive a bigger self-other gap and they want to change the social norm, compared to non-vegetarians. As a logical part of future research, motivation to be vegetarian and to encourage others to reduce their meat consumption should be examined more deeply. For example, future research could extend these results by seeing whether vegetarians continue their meat-free diet once the social change has been achieved: would they maintain their polarized, almost extreme level, of pro-environmental intentions once most group members are doing their part to help the planet? Or would they no longer feel the need to do so and shift to a less restrictive diet (i.e., eating meat at most once a day)?

Our results can secondly shed some light on limitations to the theory of planned behaviour that has been discussed in prior research. Recent studies show that attitudes do not have as much influence on intentions and behaviour as previously suggested and that a positive attitude does not always finish in actual behaviour. This is known as the attitude-behaviour gap (Aschemann-Witzel and Niebuhr Aagaard, 2014; Farjam et al., 2019). This can partly explain why a significant amount of studies and interventions (notably communication campaigns) have solely relied on majority normative influence to motivate pro-environmental behaviours (Bergquist and Nilsson, 2016; Niemiec et al., 2020; Salazar et al., 2021). While this attitude-behaviour gap does effectively exist, it can be reduced by several means, notably by considering moderating variables (Conner et al., 2002; Farjam et al., 2019). For example, Conner et al. (2002) show that the attitude-behaviour gap is reduced when the individual’s attitude is not ambivalent. On a similar note, our results also show that individuals’ attitudes can have a more significant role in motivating pro-environmental behaviour when they do not match with the actual norm. These results, therefore, also join a second criticism brought forward concerning the theory of planned behaviour and the stipulated independence between personal attitudes and social norms. Indeed, models like the theory of reasoned action (Ajzen and Fishbein, 1977), further extended within the theory of planned behaviour (Ajzen, 1991), suggest that while social norms and personal attitudes can often predict intentions and behaviour, they always do so independently (Ajzen, 1988). The present study concludes, however, that considering the interactive effect between social norms and personal attitudes can improve the understanding of what motivates intentions and behaviours: if people’s personal attitudes do not match social norms, then their intentions are affected differently, compared to when they are matched. Including the interaction between social norms and personal attitudes significantly predicts intentions and therefore improves the understanding of what motivates intentions and behaviours.

Another theoretical question emerges from our results: would we find the same ‘attitude – social norms’ mismatch effect on intentions when taking into account the perceived descriptive or prescriptive characteristics of norms rather than the perceived general attitude of the group (i.e., the social norm in general)? Would a disagreement with an injunctive norm (what others believe is right/wrong) have a different effect than a disagreement with a descriptive norm (what others do)? Previous studies (Khamzina et al., 2021) show that different types of norms can effectively interact differently with personal attitudes. They find that perceived group norms (PGNs, which focus on attitudes of others) interact more with participants’ attitudes than subjective norms (norms that focus on ‘important’ others) do. This can be due to the fact that there is a bigger perception bias for perceived group norms than for subjective norms (Deffuant et al., 2022): people tend to perceive others’ far attitudes (PGN) further than they actually are and close attitudes closer to theirs than they really are. This is less the case for subjective norms. As subjective norms are conceptually closer to injunctive norms (see Thøgersen, 2006 for a review), the mismatch effect could also have a bigger effect when considering descriptive norms, rather than injunctive norms. Further studies empirically testing these hypotheses are, however, still needed in this area.

Finally, our results could be used during the creation of behavioural change interventions. Indeed, many studies have found a positive impact of interventions aimed at either changing the TPB variables and thus indirectly changing intentions and behaviour, or using these variables to directly change intentions and behaviours (Steinmetz et al., 2016). Ajzen and Schmidt (2020), therefore, recommend designing interventions that influence these variables because they could produce substantial changes in behaviour. When creating and testing future interventions aiming for behavioural change, researchers could use our results to nuance and adapt these interventions to target a larger sample of individuals (i.e., by accentuating the idea that people can lead normative change by following their more favourable attitudes). For example, using informational strategies (see Steg and Vlek, 2009, for a review on informational strategies) that broadcast normative messages could remind individuals that the social norm is less favourable than they would like, and consequently activate their willingness to change social norms. This would push them to participate more in environmental action (i.e., eat less meat, or participate in collective action). This intervention would, however, only heighten environmental behaviours for participants that perceive a mismatch with their attitudes higher than the norm.



Limitations and future directions

Despite providing empirical support for the mismatch model and having important implications, this study presents some limitations—notably the experimental design. Since this study is cross-sectional, the pathways in the mediation analysis can only be considered correlational and not to be causal links. While this study is a first step toward explaining the mismatch effect on pro-environmental intentions and how minorities maintain their pro-environmental intentions, further studies need to be conducted with an experimental design capable of testing the causal pathways of this model (i.e., manipulating the self-other difference in pro-environmental attitudes). A second limitation concerns the sampling strategy. In this study, we aimed to test the mismatch model presented in the introduction by comparing people who already act pro-environmentally in real life (i.e., vegetarians and vegans by eating no meat) and those who do not yet (i.e., people who still eat meat). Comparing these two existing sub-groups in the French population offered initial evidence supporting the mismatch model as hypotheses are confirmed. Indeed, veg*ns had much higher scores on each mismatch variable. While we compare statistically balanced groups, our participants had to volunteer to take part in the research which may have been creating a self-selection sampling bias. Thus, one can argue that this could have led to participants with only certain characteristics wanting to participate in the study, and therefore not providing a representative sample for the study (see Sharma, 2017). This is a common bias for all the studies that use, as we did, volunteer procedures of recruitment and snowball sampling for the study of ‘hard-to-reach’ populations such as veg*ns. This limit should be considered when interpreting the presented results.

A third limit is that we focused on only one of the various behaviours that can be used to mitigate climate change (see Wynes and Nicholas, 2017). Indeed, we generally wanted to study behaviour that contributes to the reduction of greenhouse gas emissions, and reducing one’s meat consumption does so significantly (see Tukker and Jansen, 2006; Aubin, 2014). Further research could reinforce our results by conducting conceptual replications with other pro-environmental behaviours. If the mismatch model does effectively explain social change, a “self-other” difference should also explain people’s behavioural intentions in others areas where social change is also needed (using eco-transports rather than a car alone, reducing energy and water consumption for example). Moreover, we did not consider other important factors that could intervene and extend the understanding of individual dynamics that are involved in the motivation to participate in social change. For example, it could be interesting to examine the role of people’s perceptions of climate change because this could play an important role in whether they support climate policies, and act to mitigate and/or adapt to climate change. Indeed, people may hold different beliefs about the extent to which climate change is caused by humans and what consequences it will have, where, and when (Van Valkengoed et al., 2021). For example, believers should be more inclined to behave in a pro-environmental way, and even more so if they perceived that this is not the case for general others. Indeed, as they should perceive the highest urgency to react against climate change, they also should be more motivated to change social norms with regard to pro-environmental behaviours. Other variables could also moderate the mismatch model. For example, depending on the person’s perceived behavioural control (PBC, Fife-Schaw et al., 2007; La Barbera and Ajzen, 2020) on the target behaviour, and the perceived electability of the political party (Abramowitz, 1989; Sandri and Seddone, 2015; Mildenberger and Tingley, 2017), their individual and group level intentions may not be the same. The classic hypothesis for PBC would be that perceiving low behavioural control would reduce the beneficial effect of a ‘self-other’ difference on individual pro-environmental intentions (see Ajzen and Schmidt, 2020 for a review). But a recent study conducted by Khamzina et al. (2021), see also Deffuant et al. (2022) shows that the mismatch effect only influences peoples’ behaviour with low PBC—as if high PBC sufficed in motivating action but when perceived control is low, other factors need to come into play. These results concur with other studies (Guagnano et al., 1995) that show that attitudes predict behaviour less when behaviour is easily feasible. As for the perceived electability of the political party, perceiving a political party as unlikely to be elected could reduce the beneficial effects of the mismatch effect on voting for a said political party. It might not, however, have an effect on other group-level actions (i.e., participating in demonstrations and protests). So, while this study’s main focus was the interactive effect between social norms and personal attitudes drawn from the theory of planned behaviour, future studies could include measures of perceived control and perceived electability to see how they specifically influence the mismatch model.

Finally, only pro-environmental intentions were measured and not actual pro-environmental behaviour. Despite their importance in predicting action (Armitage and Conner, 2001; Riebl et al., 2015), intentions cannot be fully equated with actual behaviour. Therefore, future research needs to assess the mismatch model by measuring, or even observing pro-environmental actions.




Conclusion

This research contributes to the literature on social change and provides a better understanding of how vegetarians maintain their pro-environmental intentions, despite the social pressure to do otherwise. Indeed, our findings suggest that they perceive a gap between their attitude and the social norms, and this motivates them to change the current social norm. This willingness to participate in normative change is what then leads to vegetarians maintaining their individual intentions, and even having higher levels of group-level pro-environmental intentions. Future behavioural change interventions should, therefore, consider these results to better support active minorities and to also lead others into participating in normative change.
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Footnotes

1     This path became nonsignificant when we included covariates in the model: b = –0.13, SE = 0.19, t = –0.68, p = 0.49, 95%CI [–0.51; 0.25]). Other unstandardized Betas slightly changed due to the addition of parameters in the model, but no large fluctuation toward p-values was observed. In other words, with the exception of path c’ in model B which became nonsignificant, all other paths, for both models A and B are broadly the same as those described here.
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This paper reports on the findings from a series of virtual focus groups that explored consumer perceptions of animal-free dairy (AFD), an emerging type of animal product alternative produced using the tools of synthetic biology and precision fermentation. Focus group participants came from an international sample of potential “early adopters.” To stimulate conversation, participants were presented with a series of visual “moodboards” that framed key arguments both in favor of and in opposition to AFD. Three primary thematic clusters emerged from the discussion. The first focused on issues of “process, safety, and regulation,” centered on the general reaction of participants to the concept of AFD, their primary concerns, key questions, and the assurances they would need in order to support its advancement. The second focused on issues of “consumer preferences and priorities,” highlighted by the often complicated, and sometimes outright contradictory, stated consumer interests of the participants. The third focused on issues of “food technology and the future,” wherein participants expressed broader views on the role of food technology in society, generally speaking, and the potential futures of AFD, specifically. The general consensus among participants was a cautious openness to the idea of AFD. Outright opposition to the concept was rare, but so too was unabashed enthusiasm. Instead, respondents had a number of questions about the nature of the technological process, its overall safety and regulatory standards, its potential contributions to individual health and climate change mitigation, as well as its organoleptic qualities and price to consumers. Among the positive frames, claims about animal welfare were deemed the most pertinent and convincing. Among the negative frames, concerns about messing with nature and creating potential health risks to individuals were seen as the strongest arguments against AFD. The findings suggest that the key to AFD's future as a viable market option will depend in large part on the extent to which it can clearly demonstrate that it is preferable to conventional dairy or its plant-based competitors, particularly in the arena of taste, but also across considerations of health and safety, nutrition, environmental effects, and animal well-being.
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Introduction

In June of 2022, a joint press release from the animal-free dairy startup Perfect Day and the confectionery multinational Mars, Incorporated announced the launch of a “new sustainability inspired chocolate experience, CO2COA™.” The product was touted as the Mars company's “first ever earth-friendly and animal-free chocolate innovation,” with a name that gave a nod to the product's Rainforest Alliance-certified cocoa and the reduction in greenhouse gas emissions (CO2) that came from product sourcing. The press release described Perfect Day's flagship product as the world's first precision-fermented protein, developed by utilizing “microflora to create proprietary animal-free milk protein” (1). On that very same day, the Non-GMO Project – a non-profit organization that advocates against GM foods and promotes its independent non-GMO label standard – held a webinar entitled, “How do you milk a microbe? How synbio is disrupting the dairy industry.” There, a series of panelists raised a host of concerns about the emerging technology and industry of animal-free dairy, critiquing it for a lack of transparency, raising questions about unknown health and environmental impacts, and insisting that it represented the wrong approach for the future of dairy and the food system. As promotional materials for the event put it: “These new GMOs are largely unregulated and unlabeled, and they're flying under the radar of the natural products industry” (2).

These dueling announcements made it clear that a “frame contest” over animal-free dairy (AFD) – an emerging type of animal product alternative produced using the tools of synthetic biology and precision fermentation – had begun (3). The aim of this paper is to provide early-stage insight into that question, as it reports on the findings from a series of virtual focus groups held on the topic of AFD that explored consumer perceptions and reactions to positive and negative frames about the technology and its implications. The research was the product of a multi-sectoral partnership that included an academic researcher, a researcher from an animal protection non-profit, and a researcher from an AFD company, as well as several other collaborators in supporting roles. Focus group participants came from an international sample of potential “early adopters,” with representation from the United States, United Kingdom, Germany, and Singapore.

The primary goal of the research was to understand how potential consumers make sense of this new way to make dairy, to explore their general level of interest and concern regarding the technology, to see what types of positive or negative arguments about AFD resonate as convincing or pertinent, and to interrogate what questions they have about the process and its implications. The project's conceptual and methodological foundations were grounded in framing theory, a wide-ranging approach that is based in the recognition that a single issue can be viewed from a variety of perspectives, as well as construed as having implications for different sets of values (4). The paper proceeds from here by outlining the broader landscape of animal product alternatives and situates AFD within existing research and practice on the topic. It outlines the conceptual and methodological approach of the research process, then details the key thematic takeaways of the focus groups. It concludes by offering reflections on the work's implications in the areas of research, advocacy, and private sector consumer engagement.


Animal product alternatives and animal-free dairy

The category of animal product analogs and alternatives has experienced notable growth over the past several decades. While there is a long and storied history of food products that are intended to substitute for conventional meat, dairy, or eggs, in recent years there has been significant financial and human capital invested to promote innovation and market expansion in this arena (5). A variety of advocates believe that new technological and market-based developments in alternative proteins – that which can draw from a mix of plant-based, fermentation-based, and cell-cultivation approaches to create products that closely mimic or are compositionally identical to their animal counterparts – could have a transformative impact on local and global food systems (6). The impetus for this focus involves several key considerations, including concerns about the environmental and climate-related impacts of industrialized animal food production, the nutritional and public health costs of animal-derived products, and the ethical problems with respect to the treatment of animals in large-scale production processes, among other considerations (7). Across each of these topics, of course, there is widespread contestation regarding the merits and drawbacks of industrial animal food production, as well as of alternative or small-scale animal production, and the promotion of non-animal analogs.

The global market for meat substitutes – which primarily consists of a mix of minimally processed soy products like tofu and tempeh, processed vegetable protein and wheat analogs, and fermented mycoprotein products – was valued at approximately $5.5 billion in 2020 and is projected to reach $11.2 billion by 2030 (8). The global dairy alternatives market – which uses plant-based ingredients such as soy, almonds, oats, and rice to create analogs for milk, yogurt, ice cream, cheese, and other products – was estimated at $22.6 billion in 2020 and is projected to reach $40.6 billion by 2026 (9). In the United States, plant-based milk alternatives make up an estimated 10–15% of the entire milk category. An estimated 67% of adults have tried a non-dairy milk, approximately one in three adults drink alternative milks at least once per week, and the product is stocked in approximately 12% of US households, which is third in the category behind only whole and 2% milk (10, 11).

At the same time as these plant-based analogs have increased in prominence, a parallel science and industry called cellular agriculture has emerged as a new player in the animal product alternative landscape. The primary concept behind cellular agriculture is to use the tools of synthetic biology and tissue engineering to create products that are molecularly identical to conventionally produced animal foods without the need for raising and slaughtering animals. The field can be broadly divided into cellular products (made from live or formerly live cells) or acellular products (not containing cells). Cell-cultured (also called cultivated) meat production falls into the former category, with the process working through acquiring stem cells from an animal, encouraging those cells to grow by feeding them a cell-culture nutrient medium in a bioreactor, and then harvesting and assembling them into final meat analog products.

Acellular products, such as milk ingredients, can be created via similar techniques by culturing milk-producing mammary cells, which in turn produce milk. However, the foremost approach is through precision fermentation, wherein microorganisms (such as yeast) can be genetically programmed to express specific proteins, then mixed with nutrients and sugars in a bioreactor until those proteins are produced. From there, proteins are mixed with minerals, sugar, water, and plant-based (or, potentially, fermentation-based) fats to create “animal-free dairy” (AFD) products such as milk and ice cream (12–14). The production of this AFD is actually an extension of well-established processes of precision fermentation that have been used to create products such as synthetic insulin for diabetic treatment and genetically engineered rennet for mainstream cheese production (15). Indeed, in recent years these same acellular techniques can and have been used to produce non-animal food products such as vanillin (a primary component of vanilla flavor) as well as non-food products used in cosmetics, materials, and other related industries.

Both plant-based and cell-cultured products have been explored from a variety of scholarly angles, with researchers considering their key promises, potentials, and drawbacks from a host of critical, empirical, and philosophical perspectives. A significant body of research has focused on consumer perceptions and preferences related to these products (16). Much of this inquiry confirms what has long been understood about how and why consumers choose to eat or avoid particular foods. That is to say, consumer perceptions of food safety, taste, price, and nutrition are consistently found to be, on average, the most important factors that consumers note as determinants of their food choices. A host of other intersecting factors, including but not limited to convenience, hunger and physiological needs, emotional status, social dynamics and tradition, and the appearance of food also play a significant role in food decision-making. In addition, value-oriented considerations such as environmental impacts, labor practices, food origin, and perceived naturalness can be a significant factor for some consumers (17–19).

With that said, a persistent “attitude-behavior gap,” in which there is a disconnect between one's stated value-oriented preferences for sustainable foods, on one hand, and actual eating habits, on the other, has long been observed. This gap could be explained as the result of socially desirable misstatements from consumers, or alternately as the product of food environments that present too many obstacles to desired food purchasing (20). When it comes to the topic of innovative food technologies and products, their perceived benefits, risks, and naturalness are central to consumer perception. Attitudes toward innovative foods are influenced by surrounding social, economic, and political environments, such that trust in relevant food system institutions and a belief in the benefits of a new food product will be predictive of consumer openness and interest (21, 22).

With respect to plant-based animal product alternatives, specifically, research shows that purchasing intent is driven first and foremost by taste, followed by a sense that products appear familiar and match traditional meat or dairy counterparts (15). Health and nutrition, as well as altruistic benefits such as improved animal welfare and environmental benefits, matter more for particular consumer segments that have specific interest in these issues, as compared to less value-driven eaters (23). While those most likely to eat plant-based meat products are young, college educated, wealthier than average, and vegetarian, a nationally representative consumer survey from the International Food Information Council (24) found that nearly 50% of the sample of US adults had tried a meatless alternative, with the most cited motivation being a general interest in trying new foods. Other leading factors included curiosity; taste; an effort to eat less meat; as well as a belief that the alternatives are better for the environment, animals, or their personal health. Notably, concern about not liking the taste was cited as the main reason why respondents had not tried a plant-based meat alternative. Research into motivations for trying plant-based dairy alternatives has found similar results, confirming general curiosity about taste and perceived health benefits as primary drivers, alongside the influence of close friends and family (25). For some consumers, the perception that plant-based dairy is better than conventional in terms of greenhouse gas emissions or animal welfare also plays a role (26).

Despite the fact that cell-cultured meats are not yet a widely available consumer product, there have been a number of investigations into consumer perceptions of the topic. Indeed, several systematic reviews have already been published that summarize key findings related to consumer interest and concerns. Bryant and Barnett (27) found evidence to suggest that most consumers would try cell-cultured meat, but not necessarily use it as a replacement for conventional meat on a regular basis. Their review also suggested that younger people, men, educated consumers, people who eat meat (as opposed to vegetarians), and those familiar with the concept were more open to the product. Major barriers to acceptance included perceived unnaturalness, safety concerns, nutrition concerns, and questions about taste and price. They noted that attitudes toward cultured meat could be improved with information about its benefits, and highlighted the importance of targeted framing in this process. A review from Pakseresht et al. (28) found that the acceptance level of cultured meat is relatively low, that there are significant cross-cultural differences in consumer response, and that environmental and animal welfare advantages do not appear strong enough motivators to convince heavy meat-eaters to switch, while those who do opt for alternatives generally prefer plant-based options. They also noted that there remains a generally low level of knowledge about the technology, and that supplying information to potential consumers can yield mixed results, depending on the framing of that information and the prior cognitive predispositions of the respondents. This finding about the persuasive role of framing aligns with previous research on the topic in the cellular agriculture arena (29).

Interestingly, to date, significantly less scholarly attention has been paid to AFD products made through the precision fermentation process. This is despite the fact that, unlike cell-cultured meats, these products are already available for purchase in the United States, and have the potential for a swifter technological and regulatory advancement in other global contexts. A few studies have focused on the social and economic implications of AFD. Newman et al. (30) explored the potential influence of AFD on future land use change, with a particular focus on the environmental implications of using sugar as a feedstock for cellular dairy production processes. They noted that, depending on the industry's development and agricultural approach, a mix of potentially environmentally harmful or positive land use approaches could take shape.

Koch et al. (31) offered a wide-ranging scenario analysis of the global dairy industry, charting four potential futures for dairy over the course of the next decade. One of several key questions in their analysis was the potential role of precision fermentation-based dairy alternatives – across their various scenarios, they projected a range of possibilities, stretching from the technology remaining small-scale and niche up to reaching cost-effective mass market scalability. Mendly-Zambo et al. (32) provided a general overview of what they called “Dairy 3.0,” situating fermentation-derived dairy products within a broader conversation related to dairy alternatives and cellular agriculture. They highlighted questions around land use, regulation, and consumer acceptance as key areas of inquiry for scholars and practitioners interested in the topic.

In the consumer perception literature, specifically, a 2018 survey in the United Kingdom by The Grocer, conducted in collaboration with Harris Interactive, explored basic consumer reactions to the topic of AFD. That research found that a strong majority of respondents were unaware of the technology, and that younger consumers tended to have more positive perceptions of the concept. Taken as a whole, 28% of the sample expressed willingness to purchase what the survey termed “synthetic milk,” compared to approximately 40% who expressed outright rejection. The primary objections from respondents included concerns about potentially unsafe chemicals, unnaturalness, and possible long-term side effects (33).

In the peer-reviewed literature, Zollman Thomas and Bryant (34) conducted a large survey of respondents from across Brazil, Germany, India, the UK and the US. Their study found low levels of outright rejection, ranging from 2.1% in Brazil up to 17.2% in the US. In terms of willingness to try AFD cheese, an average of 78.8% of consumers across the five different countries indicated they would probably or definitely do so, ranging from over 90% in Brazil to approximately 65% in the US. Intentions to regularly buy the product ranged from a high of 73.9% in India to a low of 34.6% in the UK. Across all countries, higher perceptions of tastiness predicted purchasing intent, while considerations of ethics and environmental friendliness were also predictive in some, but not all, of the national contexts. Of all dietary practices with which respondents identified, flexitarianism was the strongest predictor of willingness to buy AFD products. Those with high levels of current cheese consumption tended to show the highest level of interest in trying the novel products. Compared to surveys on consumer willingness to try or purchase cell-cultured meat, openness to consuming AFD was generally more enthusiastic, which could be the result of any number of methodological, technological, or value-oriented considerations.



Overview

Significant questions remain about the potential future of AFD, including key questions about consumer understanding and interest. With that in mind, this study set out to use focus groups to explore basic consumer perceptions on the topic. Our initial research question sought to understand how respondents make sense of a basic technological description of the AFD process, interrogating the general valence of their reaction and the key questions that would arise in response. From there, our second research question aimed to explore how respondents would react to a mix of positive and negative arguments about AFD and its implications, providing a qualitative assessment of the relative strength and weakness of these frames. The next section of this article offers more detail on the conceptual and practical elements of the methodological approach we employed, before turning to an in-depth discussion of the findings and implications.




Materials and methods

In order to investigate these questions, we conducted 10 focus group discussions in October of 2021, with two sessions composed of respondents in the United States, Germany, and Singapore, respectively, and four sessions composed of respondents in the United Kingdom. There were several factors involved in the selection of these nations as targets, most notably a desire to have international representation while maintaining English as the primary language for data collection. In addition, consultation with industry informants identified each nation as important potential markets for AFD, albeit with varied pathways to market access. Specifically, AFD is already approved for retail sale in the United States and Singapore, while not available in Germany or the United Kingdom. All of the focus groups were held virtually via video conferencing software, due to the ongoing Covid-19 pandemic and the desire to collect data from international samples. We followed a set of best practices for virtual focus groups, including the recruitment of smaller groups of participants than is customary for in-person research, the use of a familiar video-conferencing platform (Zoom), and the employment of slides as visual aids, among other tactics (35, 36). Participant recruitment was aided by a professional global research platform (Testing Time), and participants received a monetary honorarium equivalent to €40 via that platform after their focus group concluded.

Participants were pre-screened using questions that explored their levels of interest or aversion to trying new foods, as well as their general attitudes toward the application of new technologies. In total, 42 participants took part in the focus groups, with group size ranging from a minimum of three participants to a maximum of five participants. Eight of the groups, consisting of 34 participants, focused on potential “early adopters,” a determination based on their generally favorable attitudes toward trying new foods and having a positive outlook on the role of technology in society, as measured via the pre-screening survey. This current study reports on the findings from those focus groups, excluding insights from the two “late adopter” focus groups (both of which were conducted with participants in the United Kingdom). Previous research has identified ~25–30% of society in highly developed nations can be classified as early adopters of new technologies (37). Our focus on early adopters in this current study builds upon the argument of House (38), who suggested that researchers should grant greater analytical attention to early adopters and potential early adopters when focusing on consumer perceptions of novel foods, as opposed to focusing on the general population as a whole. We agree with that author's assessment that, before industry actors or researchers can begin to think about factors that might contribute to the increased consumption of a novel food product among the general public, some degree of established consumption must first be achieved, such that it is, “the early adopters who ultimately determine if a novel food will stand or fall” (39). We determined that perspectives from late adopters, while interesting, were too limited in terms of sample size to be analyzed independently, and sufficiently dissimilar from those of early adopters such that inclusion would skew results.

An official moderator guide was developed and deployed by two different moderators across the ten total groups. An additional note-taker and assistant moderator were also in the virtual focus group to provide back-up support. All elements of the research process were approved by the lead author's university Institutional Review Board. Following the conclusion of the focus groups, the research team met to discuss whether additional early adopter sessions would be required to pursue our research questions, or whether theoretical saturation had been achieved. A review of our notes suggested new themes had not been introduced in the final set of focus groups and therefore the sample was sufficient for our study purposes.

In the initial focus group introductions, the moderator described the goal of the focus group as aiming to understand their reactions to a new type of food product, and emphasized that there were no right or wrong answers. The focus group moderator then offered a basic description of the concept and technological principles of making dairy through precision fermentation. It aimed for balanced language throughout, and solicited participants' general responses to the description, as well as asked them what key questions they had. Notably, the term “animal-free dairy” was not used in this description, nor throughout the whole of the focus group, in favor of more neutral phrases like “new type of dairy.” A final section of the focus groups, not reported on in depth in this current article, did ask participants for feedback on potential names for AFD. The full description of the food technology, displayed on-screen and read aloud by the moderator, was as follows:

A number of companies and researchers are working to create dairy products without any animals involved. These products are not the same as plant-based milks that you might already be familiar with – like soy, almond, or oat milk. Instead, they have the same basic ingredients as milk made from animals, but the ingredients are made in a different way. In these new products, similar to beer or soy sauce production, microorganisms are used to produce the ingredients, which in the case of dairy, are the proteins whey and casein. To begin this process, a database of cow DNA is referenced, with the DNA that makes milk proteins copied and inserted into the microorganisms' genes. Through fermentation, the microorganisms start to produce proteins that are the same as those a cow would make. These proteins are collected and turned into products such as cheese, ice cream and yogurt. This new way of making dairy doesn't involve any animals, doesn't contain lactose, and tastes and behaves exactly the same as dairy we know today. Initial assessments anticipate this new way of making dairy will have a significantly reduced impact on the environment, although some think this technology may not live up to its promises.

Following this aspect of the conversation, the focus group presented a series of visual “moodboards” that used a mix of images and brief text as a way to frame key arguments both in favor of and in opposition to the technology and its products (available as Supplementary material). This methodological strategy was guided by an understanding of two related communicative concepts: sense-making and framing. Sense-making refers to the processes by which people attempt to understand ambiguous issues and events. This meaning creation is based on current and prior interpretations of thoughts, generated by a mix of external stimuli, focused memory retrieval, and associative working memory (40, 41). The goal in sense-making research is to explore the intersecting frameworks, schemas, representations, and mental maps upon which sense-making is constructed (42).

Fundamentally, public sense-making about science and technology topics, including novel food products, occurs not through unfiltered reception, but rather through a variety of frames constructed by journalists, advocates, and other public communication professionals. Framing theory is an umbrella concept that explains how issues can be viewed from a variety of perspectives and have implications for different value sets (4). As part of a “frame contest,” one interpretive frame might gain influence over others in the mind of an individual or of broader collectives (3). Previous research has demonstrated the importance of framing for how people come to make sense of the benefits, risks, and overall value of novel foods, generally, and the products of cellular agriculture, specifically (28, 29). Through a review of scholarly research and media coverage, as well as conversations with industry and advocacy experts, the research team developed a set of positive and negative frames in order to explore participants' responses. Positive frames were presented first, with moodboards that focused on the potential value of AFD in terms of animal welfare, climate change and the environment, the overall power of technology, individual health benefits, and the reduction of public health risks, respectively. For each frame, respondents were asked the extent to which they believed these were strong or weak arguments in favor of AFD. From there, the group was asked to come to a consensus ranking, from the most convincing argument in favor to the least convincing argument in favor. This process was then repeated for the negative frames, with moodboards that focused on the potential negative potential of AFD in terms of messing with nature, creating health risks, hurting farmers, and increasing corporate power.

Following the conclusion of the focus groups, the video-recorded sessions were transcribed verbatim. Several members of the research team produced a topline report based on an initial review of those transcripts. Separately, the lead author of this article reviewed all transcripts in full and analyzed them following an adapted grounded theory approach (43). This included a multi-step coding process, moving from line-by-line open coding, to a focused coding that combined initial codes, and then to a final stage of refinement and consolidation of codes into themes. The initial coding process yielded over 800 open codes, which were then collapsed into ~75 secondary codes, which were subsequently ranked by frequency and clustered into overarching themes. Throughout the process, the motivating research questions were kept in mind, as were considerations of participant's word choice, views, intensity of feeling, levels of agreement and disagreement (44). The lead author produced initial thematic memos that were checked for validity by the other members of the research team. Following additional conversation and refinement, this process led to the confirmation of several primary thematic takeaways from the focus groups, described in full and summarized in Table 1 below. The pull quotes highlighted in the results section were identified during the coding process as illustrative of key participant insights and agreed upon by the research team as demonstrative of the thematic takeaways.


TABLE 1 Thematic categories, characteristics, and key participant questions.
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Results


Process, safety, and regulation

When encountering information about AFD, including both positive and negative frames about the technology and its impacts, respondents consistently raised questions about the technical process through which the products were created, as well as its overall safety for potential consumers. From there, they outlined the types of regulatory assurances they would need in order to support AFD's advancement. These perspectives echoed existing public opinion research, which has shown that people tend to hold official governmental regulatory agencies and food companies the most responsible for ensuring food safety, even as these institutions lag behind family members, medical professionals, and a host of other sources of food information in terms of their perceived trustworthiness (22, 45). Generally speaking, very few participants within this early adopter sample expressed strong initial opposition to the concept of AFD and its development. They did, however, have several questions and concerns, with most on the fence as to whether they would be interested in ever consuming the product themselves, pending that clarifying information. Notably, the moderator did not provide direct responses to these questions, but instead encouraged a spirit of open inquiry among participants. Ultimately, the respondents called for transparent communication from all parties involved in developing, regulating, and selling AFD, and from there believed they could make a decision as to whether it was something they were interested in consuming.

Many of the participants' requests for additional information focused on the technical aspects of AFD production. The initial descriptive text offered at the start of the focus group was seen as leaving many open questions. Participants sought to have a better understanding of the specific ingredients used in the AFD process, the role played by DNA, and other basic information about how AFD was actually made. Similarly, in response to information that suggested the benefits of AFD – including in the initial description, as well positively framed moodboards focused on the importance of acting on climate change, the health benefits of animal-free diets, and the public health risks of conventional animal products – participants wanted more concrete information that showed these claims were verified and that safety assurances were backed by independent researchers:

To make me rest assured I would need to know about the process of how the actual dairy product is produced to give me peace of mind and actually make me want to consume the product. So I think, like, transparency would be very important in this case. (Singapore Group 2)

Probes about the types of safety concerns that were important to participants demonstrated that individual bodily health – as opposed to broader public health or environmental concerns – were most salient. Here, they wanted to know exactly what type of safety testing would be conducted to ensure that AFD would not have negative human health impacts. Notably, the perceived unnaturalness of AFD was seen as a cause for potential concern. At the same time, however, a number of participants pushed back against negative framings that they felt leaned toward a fearmongering tone. Specifically, moodboards headlined with “We shouldn't mess with nature” and “We shouldn't eat what we don't understand” were seen by many as overly dramatic and disconnected from the realities of the modern food system. Fundamentally, participants tended to express faith in the judgment of official regulatory structures, including government agencies that oversaw food products and retail outlets, such that they would trust a product's safety if it was allowed to be sold in stores and restaurants:

I think it is understandable that people will be a bit afraid of something new and messing with DNA and things. But generally, I think nothing's gonna make it to your supermarket that's gonna change your DNA or kill you or whatever (UK Group 1).

Indeed, one key area in which there was significant contestation and, in some instances, outright confusion, was in discussions about how AFD was related to or distinct from other forms of genetically modified (GM) food products. The general sentiment of the focus group participants toward GM foods skewed slightly negative, and when pressed, most of those with negative perceptions of GM foods reported a general sense that they were not particularly good for individual health or the environment. Other respondents, however, pushed back on this idea, suggesting that anti-GM sentiment was overblown and not as salient as it had been in the past, pointing out that many people often eat GM products without realizing it and do not suffer negative consequences.

With this debate in mind, participants wrestled with whether AFD should or should not be considered a GM food. The initial description noted that, in the AFD process, “a database of cow DNA is referenced, with the DNA that makes milk proteins copied and inserted into the microorganisms' genes,” and one of the negatively framed moodboards made reference to concerns about genetically modified foods. The specific question as to whether or not AFD was a GM food was kept intentionally undetermined, however, in order to gauge participants' organic responses. Previous research that explores public perceptions of GM food demonstrates that understanding about the process is widely varied and attitudes about the technology can be highly charged (37). Recent research has also shown that extreme opposition to GM food tends to be associated with lower levels of objective knowledge about science and genetics, even as strong opposition is also associated with higher levels of self-reported understanding of GM food technology (46). The conversation about AFD was layered on top of this already muddled landscape. While the role of DNA and the mention of “genes” suggested to many that it was in some way connected to GM foods, others seemed to think the processes were distinct. Notably, for a number of participants, the analogy of beer brewing via fermentation made them more comfortable with the technology and helped them understand the principles of the AFD process. At the same time, a few grappled with the question as to whether AFD production was the same as traditional fermentation. Overall, the conversations demonstrated the murky terrain of knowledge and attitudes on the topic:

For me it depends. How is the food being genetically modified to begin with? We're not talking about human DNA. We're talking about a new way to prepare food. I mean, beer is fermented. I think you mentioned that earlier. Fermented milk, it sounds like a great idea, I think, but yeah. Like anything else we need extensive testing, maybe 5 years of data points, something like that (USA Group 2).

You just use the DNA to produce the milk, right? Then it is okay. But if it is genetically modified and made into a complete different version, then I'm concerned. But if it's just the copy of DNA or something, which you make the protein, then I think it's not a big deal. But it depends (Germany Group 2).



Consumer preferences and priorities

Prompts about the potential benefits and drawbacks of AFD consistently led to broader discussions about what participants prioritized as determinants of their food purchasing and consumption. Here, respondents outlined a host of often complicated, and sometimes outright contradictory, set of food preferences, reinforcing existing research on attitude-behavior gaps and other complex dynamics in food choice (17, 18, 20). This set the stage as to whether these early adopters saw AFD as a product they would be excited to consume, be open to it as an option, or be entirely opposed to trying. While a few expressed enthusiastic support or steadfast disinterest in the product, the majority voice of the participants saw AFD as another viable choice to add to the market of dairy and its alternatives. Whether it became part of their actual eating habits would depend mostly on classic food choice factors, notably its organoleptic qualities and its price parity with standard options, a common refrain in research on alternative proteins (47).

A clear finding from the focus group discussions was that respondents were amenable to critiques about the problems of industrial farm animal production. When presented with moodboards that framed conventional practices as bad for animal welfare and harmful to the planet, many expressed familiarity with these issues, and nearly all expressed that they hoped that their eating practices would be positive on these fronts. As a response to these critiques, though, a number of participants were quick to point out distinctions between different types of animal food production, noting that animals produced in “factory farms” were too often treated poorly. A number of participants noted that they did not believe dairy production was as harmful as meat production, thus making the value proposition of AFD slightly less clear than meat alternatives. A common belief was that consumers had the power to opt for a diverse set of alternative products – indicated by official and unofficial labels such as humane, traditional, natural, local, and/or organic – that had more positive animal welfare ratings and were better from an environmental perspective:

I'm more the type that I'm trying to treat the animal better. You know, to get like a better product, not necessarily trying to find an alternative to what we have been eating (USA Group 1).

Even as they outlined concerns about animal welfare and planetary health, participants also admitted that these value-oriented propositions were often subordinated to self-oriented considerations and long-standing habits in their food choice. Here, organoleptic qualities like taste and texture, alongside price and the impact on individual health, were identified as their primary determining factors. In order to become a regular consumer, any AFD product would likely have to be better, or at the very least match, the taste and utility of conventional dairy products, as well as existing plant-based dairy alternatives. Indeed, many participants outlined that they were already consumers of alternative dairy products, either exclusively or occasionally, while others noted that they simply preferred conventional animal products and were unlikely to ever shift away from consuming them in favor of an alternative, AFD or otherwise:

We already have products to avoid eating animals, for example, there is soy and so on. So my question would be, what is the, what is the new thing about this product? If it really tastes one hundred percent like the normal dairy, then maybe I will consume it (Germany Group 1).

Participants also worked to situate AFD within broader discourses about healthy food, processed foods, and vegan animal product alternatives. A moodboard headlined “An animal free diet has health benefits” sparked spirited discussions about the nature of healthy eating, its importance to their lives, and their admitted shortcomings in terms of their own healthy eating practices. When it came to identifying and describing unhealthy food, participants consistently identified “highly processed” foods as the problem, reflecting increased public interest in “clean label” dietary trends across the globe (48). Vegan foods, many noted, could range in terms of their level of processing – several participants recounted stories of “unhealthy vegans” who lacked proper nutrition and relied too much on a diet of heavily processed foods, while others told stories of vegetarians and vegans they knew who had thrived on a healthy plant-based diet.

From there, participants also noted that much of their own diet consisted of processed foods, at least in part. While they understood that reducing processed foods would be good for them, ultimately their food choice was determined by taste, price, and overall convenience. In a number of instances, participants reflected on the own inconsistency between their ideal dietary practices and the realities of their everyday eating; many seemed to struggle with this mismatch, while others were content with admitting that they were not particularly conscious eaters:

I eat trash all the time. Like, for example, chicken that is not free range for example, we don't know what's going on, and things like processed food…So, if let's say milk is something that I don't understand, but then potentially beneficial. Why not, you know? (Singapore Group 1).

In terms of the potential health benefits of AFD, specifically, a number of participants were attracted by the lack of lactose in the product, which many noted would be useful for either themselves or close family or friends with lactose intolerance. However, they wondered whether the general nutritional profile of AFD would stack up to conventional dairy, and hoped for more information on this topic. They also wondered exactly how to categorize AFD, asking whether it should be considered vegan or plant-based at all, as well as whether it should be considered real dairy.

In sum, among this sample of early adopters, the general consensus was that participants were open to the idea of AFD as a choice. Some expressed enthusiasm about trying AFD, while many expressed a desire to taste-test it before making any further determination as to whether they were truly interested. A number of participants suggested they were fine with its development, but were ultimately happy with their existing options, be it conventional dairy or plant-based dairy. Once again, very few expressed strong opposition to the concept as a whole.



Animal-free dairy, food technology, and the future

Several of the presented frames in the focus group prompted participants to speak more generally about their perceptions of food technology, the future of food and agriculture, and the potential place of AFD within that context. The conversations showed that participants held ambivalent perceptions about the relationships between food and technology. These findings are consistent with previous research on consumer perceptions of the food system, which has found members of the public to be divided on the risks and benefits of new food technology (37). Consumers tend to be simultaneously distrustful of “Big Food” companies (22), while also mostly satisfied with their own diet and food options (49).

In response to the moodboard headlined “Breakthrough technology makes new things possible,” for instance, several participants reflected on the positive contributions that innovation has brought, and could continue to bring, to the food system. For these participants, innovation was seen as a way to make the food system healthier, more accessible for diverse consumers, better for the environment, and better for animals. In so doing, they brought up a number of examples of food system innovations – including earlier forms of plant breeding, or new developments in alternative meats – as well as pointed to what they saw as positive innovations in other sectors, particularly the technology and consumer electronics industries. They pushed back against the moodbard titled “We shouldn't eat what we don't understand,” which included the popular missive to not eat “anything your great-grandmother wouldn't recognize as food,” by describing the many types of tasty and healthy food products they had access to that their ancestors had not, seeing that as positive progress:

I know many of the fruits we eat today, before they were cultivated, you almost couldn't eat them because the seeds were too big. So they were bred to be edible and enjoyable. So, I think ever since humans started to cultivate food, they use technology to get more out of the plants and to make the food better. So I think we always have used technology, and to improve our food and going forward, it's still going to happen, which is a good thing (Germany Group 1).

This enthusiasm was tempered, however, by a number of participants who were skeptical of positive framings about food and technology, and found negative framings about avoiding food that comes from a “chemist's laboratory,” as one moodboard put it, to be resonant. These respondents simply asserted that a mix of food and technology was not appetizing, and that we should be striving for more natural processes in the future of our food systems. Others called for a middle way, recognizing that there would certainly be elements of technology in modern food production and processing, but that we should also look for ways to retain traditional practices and natural foods moving forward:

I do think that we can do a lot of work with, you know, new technologies to develop new food and make it more eco-friendly and sustainable. However, I still think we should not totally substitute what the human touch would do. Because, you know, the best food is the easiest and more natural, et cetera. So I think a balance between them would be great (UK Group 2).

When it came to the specific role of AFD in the future of food, the vast majority of respondents, including those who saw value in the concept, did not believe that it would be a transformative technology with major social and economic impacts, at least in the short term. Negatively framed moodboards about the impact of AFD, headlined “Farmers will go out of business” and “It will mean more corporate power,” were seen as cause for concern by a few respondents, but were met by most with major skepticism. These respondents believed that issues of farmer strife and corporate power in the food system preceded AFD, caused by a host of other social and economic factors that were entirely independent of AFD and other animal product alternatives. As an aside, several respondents did wonder, if AFD were to achieve significant success and market share, what would happen to the cows who would no longer be needed for milking? Fundamentally, given that most respondents believed AFD would remain a niche product for the foreseeable future, they did not believe it made sense to focus on AFD as a major cause of food system concerns, even as these issues as a whole were seen as problems that needed to be addressed:

There's going to be plenty of people that will continue to eat their dairy because they love dairy. And you know, I live in Idaho where people are, we're not technologically advanced, we're very behind the rest of the world. And I think people will continue to drink dairy…This is not going to knock it out. The dairy industry, I'm not worried about, at least my fellow dairy neighbors (USA Group 1).

Ultimately, the focus group respondents acknowledged that there were many challenges in the food system, ranging from the need to produce enough food for a growing population, to concerns about health, sustainability, and animal welfare. They generally saw consumer choice as having some potential for positive impact, and believed that AFD could emerge as yet another consumer choice with potential benefits. However, several also pointed out the shortcomings of consumer-based approaches to social and environmental change, identifying “Big Food” as the real culprit of food system problems. In order for large-scale transformation to take shape, they noted, there would be a need for broader structural, governmental, and corporate changes, above and beyond what consumer choice could determine.



Ranking the frames

Following the presentation of the positive and negative frames, respectively, respondents were asked to come to a consensus as a group to determine which of the frames were the most convincing, either in favor of or against AFD. Our analysis of these rankings is summarized in Table 2, below. The research suggests that, among the positive frames, the argument that was deemed the most pertinent was far and away claims about animal welfare. Respondents saw this as a clear problem with conventional animal food production and saw AFD as responding directly to that concern. Arguments about climate and environmental benefits ranked second, even as a number of respondents wanted more information to verify claims in this regard. Claims about the general value of breakthrough technologies, as well as the health benefits of animal-free diets, followed from there, as both were seen as connected to the potential of AFD, but also brought out feelings of ambivalence and differences of opinion. Finally, the frame that focused on broader public health benefits was ranked as the least convincing, as respondents were dubious of the moodboard in its attempt to connect animal food production with pandemic risks, and generally did not see dairy production as a major public health problem, especially when compared to industrialized meat production.


TABLE 2 Ranking frames from most to least resonant.

[image: Table 2]

In terms of the negative frames, the two moodboards that focused on messing with nature and creating potential health risks to individuals were seen as the strongest arguments against AFD. While this group of early adopters was not wholly convinced by these frames, they saw potential risks in these arenas, and also saw ways that opponents of AFD could effectively leverage these concerns when discussing the technology with the broader public. As previously noted, frames about risks to farmer economies and the further consolidation of corporate power were generally seen as unconvincing. This was not because respondents did not see these as problems at all, which some did, but rather because they just did not imagine AFD would be a strong enough force to have major impacts. Taken as a whole, following the presentation of both positive and negative frames, the general sentiment of participants toward AFD was moderately positive. With that said, a number of significant questions remained about both the process and the product, and the extent to which their perceptions would be swayed further in one direction or another would largely depend on future information and direct experiences.




Discussion

Among our sample of potential early adopters, the general consensus was a cautious openness to the idea of AFD. Outright opposition to the concept was rare, but so too was unabashed enthusiasm. Instead, respondents had a number of questions about the nature of the technological process, its overall safety and regulatory standards, its potential contributions to individual health and climate change mitigation, as well as its organoleptic qualities and price to consumers. Through these conversations, they grappled with their own ambivalence about eating animal products, as well as their mixed feelings regarding the role of technology in food. They pushed back against what they felt were overly hyperbolic claims, both in favor of and against AFD, and called for transparent communication from all parties. Participants tended to understand that much of the food we eat today has changed over time, and saw challenges to small-scale food producers as long-standing, subject to global trends, and often due to competition with industrial food producers, not alternative protein products. Most doubted that AFD would become a dominant part of the dairy market in the years ahead, but could see it finding some consumer base, if it tasted good enough and its claimed benefits could be verified. Lingering concerns about the role and impacts of genetic modification were present as well, and while analogies to beer brewing and other traditional forms of fermentation were seen as assuring for many, some still had their reservations, and could see how any mention of “genes” might be a deal breaker for other people in their social orbit.

This research offers a useful contribution to the scholarly literature on food choice and public perceptions of novel food technologies, generally. It provides confirmation of long-standing conclusions in that field, particularly in that it demonstrates the complex and sometimes internally inconsistent ways that people think about the motivations for their eating behaviors (18, 20). Within research on animal product alternatives, it represents one of the first ever explorations of consumer perceptions of AFD, a curious gap considering its relatively advanced technological and market-based status (34). Here, it provides further confirmation of the potential power of framing effects in shaping public reactions to alternative proteins (29), as well as the vital importance of taste and price parity for the products' viability as a consumer option (47).

For companies at the forefront of introducing AFD to the market, this research highlights that beyond satisfying the sensorial, functional, and price expectations of consumers, thoughtful and inclusive discourse with society will be central in determining consumer interest in AFD. In this way, companies should understand their role not merely as contributors to already packed grocery aisles, but also as participants in a discussion about our relationship with the food we eat and the future of food system reform. Specifically, the importance of transparency and clarity was apparent throughout the process, and it is already a key issue that groups like the Non-GMO project are identifying as a central reason for opposition. Although focus group participants did see a significant role for regulators and retailers in helping them gauge the safety of novel food products like AFD, companies would be wise to proactively engage with consumers to explain the nature of precision fermentation and the principles of synthetic biology underlying it, as well as advocate for robust and trustworthy official regulatory processes.

The relationship between AFD and GM foods will continue to be a hot-button topic of conversation and contestation. From an industry perspective, there is clear value in forthright communication that outlines the scientific overlaps and distinctions between these technological approaches. Avoiding this discussion entirely could very well create more opportunities for opponents to attack AFD, effectively linking a lack of transparency to a broader culture of distrust of Big Food (22). Meanwhile, advocates who are skeptical of AFD's use of synthetic biology should be mindful of the effects of their communication as well. While global attitudes toward GM foods remain generally negative, there is recent evidence to suggest that much of the general public is relatively neutral to the process, and that the most ardent opponents often have basic misconceptions about the objective science of the topic (46). Hyperbolic claims about the dangers of AFD could resonate with a niche group of highly motivated technological skeptics, but could also cloud the overall quality of the communication environment, and a lack of credibility could potentially undermine the broader goals of those who promote lower-tech future food approaches. A shared goal should be to accurately contextualize AFD technology and give consumers the opportunity to assess varied arguments in a straightforward manner. In many respects, the focus groups aimed to provide a platform for exactly this type of discourse, and participants expressed appreciation throughout the discussions for the opportunity to think through the processes and implications of AFD. In this particular sample of early adopters, that conversation often led to moderately positive perceptions of AFD by the conclusion of the group, but that may not be the case with all participants.

For organizations engaged in advocacy to shift food system practices, a particularly notable finding centered on the power of animal welfare framings as a potential benefit of AFD. In the focus group conversations, the animal welfare frame was seen as the most compelling reason to support AFD; further, in subsequent discussions about nomenclature preferences, the name “animal-free dairy” was consistently found to be superior to others, in that it highlighted the benefits of removing animals from the dairy production process. In recent years, advocates for animal product alternatives have often shied away from focusing on farmed animal suffering in their public communication, believing that consumers would be more motivated to reduce animal product consumption or try alternatives based on health or environmental concerns. Despite these assumptions, a growing body of research demonstrates that animal cruelty-focused messages might be the most powerful for actually shifting attitudes and promoting dietary behavior changes away from conventional animal foods (50). This may not be an ideal marketing strategy for companies developing and selling AFD and other alternative animal products, but it does speak to the potential for future collaborations between industry and farmed animal welfare advocates. While many people choose alternative protein products after reflecting on the implications of animal food production, the reverse may also hold true, such that the existence of appealing alternatives to animal-derived products could prompt consumers to reflect on the problems of animal welfare in food production, and from there examine the implications of their dietary choices. With this in mind, campaigns that coordinate shared messaging and leverage the power of opinion leaders on social media platforms could emphasize the animal welfare problems of conventional practices while touting the advantages of AFD and other alternatives in this domain.

The work presented in this article is necessarily limited by elements of the focus group research approach. Notably, the small sample size and focus on early adopters could constrain overall generalizability. The fact that the group conversation was driven by the researchers' interests and conceptual framing might have encouraged biases in the data, including social desirability and forced response. Related, while peer-to-peer conversational dynamics are often seen as a strength of focus group research, it can also emerge as a limitation if it encourages group conformity; while lack of variance in perspectives did not appear to be a major issue in these focus groups, the concern remains worthy of consideration (51). In addition, the virtual environment did lead to a few technical difficulties and internet connectivity problems for both moderators and participants, and at times might have led to distracted participation. Overall, consistent with previous research, effective preparation and management allowed for these obstacles to be overcome (35). Future scholarship should use a mix of qualitative, quantitative, and experimental methods to explore consumer perceptions of AFD with diverse samples, as well as to trace broader media coverage and public discourse on the topic.

As noted throughout this paper, the key to AFD's future as a viable market option will depend in large part on the extent to which it can clearly demonstrate that it is preferable to conventional dairy or its plant-based competitors. In addition to meeting the taste preferences of consumers, the industry and its advocates should be forthright and transparent in terms of the science underlying AFD, as well as its health and safety implications, nutritional components, environmental effects, and animal welfare implications, all as a means to allow a clear public assessment. This means ongoing conversations and cooperation with governments, regulators, incumbent players (both small and large), and advocacy organizations with varied perspectives on the risks and benefits of AFD. The findings of this current research demonstrate that members of the eating public take the flaws of conventional dairy production into consideration and are open to having a conversation about AFD. The way that conversation plays out will go a long way toward determining whether and how AFD becomes a significant part of the future dairy ecosystem.
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As an alternative protein product to animal meat, plant-based meat is considered to play an essential role in improving animal welfare and protecting the environment. However, why do a few consumers choose plant-based meat but others do not? Despite the increasing research on plant-based meat marketing, little is known about the psychological mechanism by which plant-based meat marketing affects consumers’ purchasing decisions. We utilize dual-system theory to understand how social media marketing of plant-based meat influences cognitive fluency, customer inspiration, perceived risk, and purchase intention. Four studies (i.e., Studies 1, 2, 3, and 4) show that social media marketing can increase young people’s purchase intention of plant-based meat more than traditional marketing. In Studies 1 and 2, increased intensity of social media marketing can enhance young people’s cognitive fluency and further promote purchase intention. Study 3 explores how cognitive fluency relates to purchase intention through two psychological mechanisms. We suggest that a higher level of cognitive fluency increases customer inspiration and improves purchase intention. However, a lower level of cognitive fluency reduces purchase intention by increasing perceived risk. Study 4 manipulated members’ in-group or out-group status to show a boundary condition for the effect of brand community identity on purchase intention. These studies provide insight into how brand marketers can use social media to promote consumer inspiration and advertising engagement, how managers can offer fluency-increasing mechanisms to ensure a low level of perceived risk, and how enterprise practitioners may want to consider brand community publicity to attract out-group members.
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Introduction

Food production and consumption represent one of the most significant contributors to environmental issues (Vermeulen et al., 2012). Recent years have seen increasing interest in research on plant-based food marketing because it is vital for environmental protection and improvement in animal welfare. For example, using soy protein concentrate (SPC) as raw material, plant-based meat now provides prospects for improving human health, and reducing environmental pollution and meat consumption (Grebenyuk and Ravin, 2017). China has been identified as a prime country to conduct consumer surveys on plant-based meat since it has the highest population and the rising economy in the world (Bryant and Julie, 2018). Meanwhile, with increasing demand for meat consumption coming from developing countries (Bryant et al., 2018), research on consumer acceptance of plant-based meat could help China achieve carbon neutrality.

Academicians have paid attention to consumer attitudes and behaviors toward plant-based meat (Yu et al., 2014; Bryant and Sanctorum, 2021). McCarthy et al. (2015) verified that Chinese purchase intention of plant-based meat was driven by altruistic concerns (i.e., environment and animal welfare concerns) and self-interest (i.e., health concerns and food safety concerns). Shan et al. (2022) also investigated that the Chinese were more willing to buy artificial meat under positive information. Other studies showed that the growth of plant-based meat sales was significant in the last few years, and younger had relatively stronger preferences for plant-based meat than farm-raised meat (Loo et al., 2020; Zhao et al., 2022). Although previous studies have provided essential evidence on the factors of plant-based meat’ consumption, there is a lack of exploration in specific contexts, mainly in social media marketing (Qutteinq et al., 2019; He et al., 2020). Social media marketing is more in line with the habits of young people, significantly improving the interaction between consumers and plant-based meat (Moreira et al., 2021). Specifically, consumers rely on expert opinions, friend recommendations, and advertising on social media to acquire knowledge of plant-based meat and be influenced by them (Thompson et al., 2016). Therefore, research is needed to explore these views in more detail and understand whether and how social media marketing may influence young people’s cognitions and attitudes toward plant-based meat.

The rise of social media has blurred the boundary between brand operation and media management, enabling timely dissemination, sharing, and user interaction of product information (Hanna et al., 2011; Aliosha et al., 2013; Appel et al., 2019). Baetzgen and Tropp (2013) pointed out that product communication is not limited to traditional advertising, brand implantation, soft text, sponsorship, and content marketing but has also been widely used in social media. In this way, enterprises push plant-based meat to social media through diversified advertising methods, expecting to bring a low-cost and significant flow interaction effect, thus expanding brand influence and value (Yu et al., 2017). In addition, based on high participation and interaction of social media, enterprises can receive consumers’ feedback and suggestions in real-time and understand consumers’ attitudes toward plant-based meat as consumers are no longer merely passive recipients in the marketing exchange process (Felix et al., 2016). Despite what academics and practitioners have studied on the advantages of social media marketing, the psychological mechanisms consumers interact with plant-based meat are unclear (Appel et al., 2019). In this research, we examine whether social media marketing of plant-based meat motivates young people to interact more and impacts their cognition, emotion, and purchase intention. Furthermore, we inspect how cognitive fluency influences young people’s engagement with plant-based meat marketing. The resulting emotional and cognitive states have the potential to provide valuable information on plant-based meat social media advertising success.

Interestingly, research findings also suggest that consumers may experience differential positive and negative cognitions from plant-based meat (Yu et al., 2014; McCarthy et al., 2015). In general, plant-based meat is considered an increasingly important tool in reducing the consumption of animal products for environmental, public health, and ethical reasons, affecting consumers’ positive cognitions and attitudes (McCarthy et al., 2015). Conversely, Bryant et al. (2018) indicated that consumers held more risks because they had less experience with plant-based meat. Perceived risk is easy to diminish consumers’ purchase intention and weaken other factors’ positive impact on consumer behavior (Ueland et al., 2012). In addition, plant-based meat has a low repurchase rate while being sought after by the middle and young, suggesting that there have been many instances wherein consumers have raised social and health concerns about such products (Rojas-Méndez et al., 2012). The individuals have opposite perceptions of inspiration and risk of plant-based meat, further affecting their purchase intention (Radford and Bloch, 2011). Despite the above conclusions, none of the studies have measured plant-based meat consumption with an integrated mechanism of cognition in the social media marketing context. Therefore, understanding how can enhance acceptance of plant-based meat through different psychological processes is required.

Thus, our research seeks to answer the following questions to advance theory and research on plant-based meat marketing: (1) Whether marketing through social media can promote young people’s purchase intention? Moreover, (2) If so, by what mechanism is it achieved? We draw on dual-system processing theory to answer those questions, which states that people have two independent information processing systems, including sensibility (quick, intuitive, and effortless) and rationality (slow, analytical, and deliberate; Alter et al., 2007). First, this theory provides a general framework for understanding young people’s cognitive processes and decision-making when evaluating plant-based products (Study 1 and 2: social media marketing intensity, cognitive fluency, and purchase intention). Furthermore, dual-system processing theory suggests that two mechanisms (customer inspiration and perceived risk) account for the effects of social media marketing on purchase intention (Study 3: customer inspiration and perceived risk as mediating mechanisms). We also go one step further and examine a vital boundary condition of whether brand community identity influences young people’s purchasing decisions on plant-based meat (Study 4: the moderating role of in-group and out-group). We do not pre-register hypotheses and will conduct exploratory studies to reason and test the above questions. The resulting model allows us to answer why, how, and for whom social media marketing of plant-based meat is effective.

Overall, our paper offers three key contributions. First, we explore the relationship between social media marketing of plant-based meat and young people’s purchase intention. This advances research on plant-based meat marketing by identifying a new psychological mechanism that clarifies the cognitive and decision-making processes of young people. Second, and perhaps more importantly, we show that customer inspiration and perceived risk are the two paths of consumer perception. This challenges the assumption that marketing of plant-based meat and purchase intention will constantly interact positively or negatively (Yu et al., 2014; McCarthy et al., 2015) and also enriches the classic dual-system processing theory. Third, we demonstrate that consumers’ identification with the brand community can influence whether customers are inspired or perceived as at risk. Our work enriches the range of mechanisms associated with plant-based meat research, answering calls to examine the boundary condition of social media marketing of plant-based products.



Literature review and hypotheses


Social media marketing of plant-based meat and young people’s purchase intention

Social media marketing refers to using social media, such as blogs, MicroBlog, WeChat, and shared forums, to enhance the visibility and recognition of enterprises, brands, and products (Krishen et al., 2016). Celebrities have linked plant-based meat to fitness and shared their reviews on social media, making this new product gradually known to Chinese consumers. Appel et al. (2019) showed that most consumers could benefit from product reviews and sharing on social media. With less knowledge about plant-based meat, young people are not aware of its utilitarian and hedonic functions when they first come into contact with plant-based meat. However, social media marketing displays plant-based meat’ features and attributes through text descriptions, data indicators, pictures, animation, celebrities’ live broadcasts, and user evaluations, allowing individuals to learn more about plant-based meat (Couldry and Markham, 2007). Meanwhile, social media allows young people to interact with friends and browse product information posted by celebrities. Young people prefer to purchase products based on peers’ or celebrities’ opinions rather than ads shared by a brand (Yu et al., 2017; Murphy et al., 2020). Therefore, we suggest that compared with traditional advertising, social media marketing enables young people to be aware of the environmental and health concerns of plant-based meat, and timely sharing with peers also enhances social attributes, thus increasing purchase intention.

Studies also showed that unfamiliarity gave the Chinese lower acceptance rates of plant-based meat (Bryant et al., 2018). Meanwhile, curiosity was regarded as one of the strongest motivating factors for purchasing plant-based meat (Hwang et al., 2020). This paper predicts that with the increase in social media marketing intensity, young people are more willing to buy plant-based meat. On the one hand, intensive marketing means young people have more opportunities to learn product details, reducing unfamiliarity with plant-based meat. On the other hand, social media allows young people to connect with friends extensively, presenting pictures or sharing experiments with plant-based meat (Davis, 2012; Holmberg, 2016). Young people’s curiosity will be piqued when peers talk more about plant-based meat (Yau and Reich, 2018; Hwang et al., 2020). Based on this, we predict the following:


Hypothesis 1: Social media marketing significantly enhances young people’s purchase intention toward plant-based meat compared with traditional advertising. In addition, there is a positive relationship between social media marketing intensity and purchase intention of plant-based meat.
 



Dual-system processing theory

We draw upon dual-system processing theory to further explain young people’s cognitive process to plant-based meat. Cognitive information processing (CIP) theory focuses on how individuals process and interpret information in social situations (Crick and Dodge, 1994), which is the basis of dual-system processing theory. Lemerise and Dodge (2000) developed the CIP theory to demonstrate how individuals encode information cues, classify goals, extract responses, make decisions, and implement behaviors. Dual-system processing theory is the extension of CIP theory. Different from the CIP theory, which comprehensively summarizes cognitive and decision-making processes, the dual-system processing theory focuses on explaining the other decision-making mechanisms of consumers (Alter et al., 2007). The basic tenet is that individuals have both perceptual (system 1) and rational (system 2) decision-making systems and decide which procedure plays a dominant role according to the specific context. According to dual-system processing theory, one of the conditions for system 1 or system 2 to be activated is the individual’s experience of information processing difficulty (Alter et al., 2007). If consumers perceive information processing to be easy, system 1 is more likely to be activated, leading to intuitive, effortless, and rapid processing (Alter et al., 2013). Conversely, if consumers perceive information processing to be complex, system 2 is more likely to be activated, and individuals put more mental effort into it and turn to analytical thinking (Shen and Rao, 2016).

According to the dual-system processing theory, this paper believes that young people first form different product cognition of plant-based meat. The fluency of information processing determines which system is activated faster, and further stimulates customer inspiration and perceived risk. Therefore, we identify three main factors to explain the acceptance process of plant-based meat: (1) cognitive fluency, (2) customer inspiration, and (3) perceived risk.



The mediating effect of cognitive fluency

Cognitive fluency reflects an individual’s subjective experience about information processing, mainly referring to low-level processing (Lee and Labroo, 2004; Shen and Rao, 2016). Information processing produces cognitive and emotional consumption, so consumers are unwilling to spend extra energy on cognition (Aydinli et al., 2014). Hu et al. (2017) demonstrated this opinion by suggesting that product familiarity reduces cognitive load. Since plant-based meat advertisements usually contain non-empirical information, processing may increase consumer cognitive load and lead to adverse communication effects. However, compared with traditional advertising, social media marketing enables youngers to interact with plant-based meat promptly and form specific cognition (Liu et al., 2021). The resulting familiarity increases cognitive fluency. In addition, Nunes et al. (2015) also showed that repeated promotions, easy-to-understand instructions, product appearance, and consumer visual habits induced cognitive fluency. That is to say, the increase in marketing intensity can improve young people’s cognitive fluency.

Cognitive fluency will further influence young people’s judgment of product authenticity, thus affecting their decision-making. When cognitive fluency is high, young people do not need to consume many cognitive resources to process information; otherwise, they need to invest more cognitive efforts (Thompson and Ince, 2013; Graf et al., 2018). For example, Labroo and Pocheptsova (2016) showed that consumers increased their liking for products due to the fluent processing of product descriptions, designs, and advertisements. However, when the cognition is not fluent, consumers are less favorable of the product (Jiang et al., 2016). In the context of social media marketing, we predict that cognitive fluency positively affects young people’s purchase intention, for the following reasons: (1) Fluency experience motivates consumers to maintain more knowledge about plant-based meat, while familiarity enhances consumers’ purchase intention (Graf et al., 2018); (2) The smoother the advertising message, the more easily consumers are persuaded (Seo and Scammon, 2017). Social media provides fewer information gaps, increasing advertisements’ persuasiveness (Kwan et al., 2017). On this basis, we hypothesize:


Hypothesis 2: Cognitive fluency is mediating between the marketing intensity of social media and young people’s purchase intention for plant-based meat.
 



Customer inspiration and perceived risk as mediating mechanisms

Social media marketing affects purchase intention by changing young people’s cognitive fluency with plant-based meat. However, cognitive fluency is a leading factor in consumers’ purchasing decisions but not the ultimate determinant (Parker et al., 2016). Drawing from dual-system processing theory, consumers engage in deep and abstract information processing when cognitive fluency is low. Individuals increase emotional pleasure and imagination when cognitive fluency is high (Carr et al., 2016; Labroo and Pocheptsova, 2016). Thus, we suggest that the subsequent impact of cognitive fluency on purchase intention depends on whether customer inspiration or perceived risk is dominant.

Classical inspiration theory holds that new ideas from outside stimulate the generation of customers’ inspiration and put individuals in an incentive state to put their ideas into practice (Thrash and Elliot, 2004). Böttger et al. (2017) further proposed that customer inspiration includes “inspired-by” and “inspired-to” two stages. According to the dual-system processing theory, smooth information triggers system 1 so consumers conduct intuitive heuristic reasoning mode and respond quickly (Alter et al., 2013). Customer inspiration represents this temporary motivational state of consumers. Although system 1 and system 2 interact, smooth information will trigger system 1 and activate customer inspiration more. Next, customer inspiration can effectively predict consumers’ attitudes and behavior (Böttger et al., 2017). Böttger et al. (2017), for example, designed a series of experiments in which three subjects were asked to shop online with product descriptions of different inspirations. The research found that products with high inspiration led to more purchase intentions.

Social media advertisements provide young people with detailed and rich information about plant-based meat, making them have an intuitive feeling about plant-based meat (Liang et al., 2016; Ho et al., 2017). This paper predicts that the greater the fluency of young people’s perception, the easier it is to promote their immediate imagination on plant-based meat’s taste and environmental protection function (Chen and Zheng, 2015). In addition, smooth information is often accompanied by positive emotions, further promoting the inspiration of young people, such as detached experience, joy shared with friends, and surprise, triggering unplanned purchase intentions (Fu and Elliott, 2013; Wang et al., 2014). Once young people are inspired, their subsequent consumption behavior becomes more spontaneous and impulsive. On this basis, we hypothesize cognitive fluency’s positive, indirect effect on purchase intention through customer inspiration.


Hypothesis 3: Compared with a lower level of cognitive fluency, a higher level of cognitive fluency is more likely to generate customer inspiration and improve purchase intention.
 

Like customer inspiration, the perceived risk exists in the evaluation and decision-making process, thus becoming an important tool to reveal individual behavior and decision-making rules (Garretson and Clow, 1999; Mitchell, 1999). It is a multidimensional concept, including financial risk, performance risk, physical risk, social risk, psychological risk, and time risk (Stone and Grønhaug, 1993). However, perceived risk may provide contrary theoretical support for our hypothesis. According to the dual-system processing theory, disfluent information triggers system 2, at which point consumers tend to conduct deeper, more abstract, and more careful analysis (Shen and Rao, 2016). This will significantly increase individuals’ risk perception, affecting purchase intention (Hirunyawipada and Paswan, 2006). Empirical studies have also proved this point. For example, Ueland et al. (2012) indicated in the BRA model that perceived risk can easily reduce consumers’ purchase intention and weaken the positive impact of other factors on consumer behavior.

In this study, plant-based meat uses new technology or formula but is expensive, which will increase financial risk for young people (Dholakia, 2001; Bryant and Julie, 2018). Chinese have a diet of traditional animal meat, and the composition of plant-based meat may cause young people’s perception of health risks. A variety of social media information results in cognitive load, increasing young people’s perception of health risks (Hirunyawipada and Paswan, 2006). Beyond that, consumers need more emotion and cognition to sort out product information and suffer from uncertain results, which will increase psychological risk. However, consumers would actively avoid information with poor cognitive fluency (Seo and Scammon, 2017). When the risks of plant-based meat cause too much anxiety, young people choose not to purchase them. In summary, we propose the hypothesis that when cognitive fluency is low, young people will generate more perceived risks while arousing inspiration, thus reducing the purchase intention of plant-based meat.


Hypothesis 4: Compared with a higher level of cognitive fluency, a lower level of cognitive fluency is more likely to stimulate perceived risk, thus reducing purchase intention.
 



The moderating effect of brand community identity

While social media enhances users’ willingness to share, it also makes users’ behavior more susceptible to influence (Yau and Reich, 2018). Consumers, especially the young, also refer to and follow their peers’ posts. Thus, this paper uses brand community identity to describe consumer status. Brand community is a social relationship formed by brand lovers without geographical restrictions. Community members usually have a solid psychological identity, connections, or belonging to a brand community (Chadborn and Reysen, 2018). Notably, most members are existing or potential users of the brand, who constitute the core users of the brand (Thompson et al., 2016). Based on this, we use in-group and out-group to further distinguish consumers’ situation.

In examining the effect of brand identity on community members, previous research found that identity strength affected the motivation individuals received in groups (Kleine et al., 1993). Social and sharing motivations guide in-group members’ purchase intention, significantly increasing inspiration’s intensity, frequency, and emotional component (Algesheimer et al., 2005). In addition, in-group members perceive themselves as part of the brand community. The dependence generated by familiarity with products makes them insensitive to plant-based meat’ risks. Indeed, they are more likely to imagine themselves sharing product-related posts or shopping experiences with friends in a positive mood (Chadborn and Reysen, 2018). For these reasons, we expect that social media marketing will lead to smoother cognition of plant-based meat among in-group members, generating more customer inspiration and thus increasing purchase intention. Unlike in-group members who tend to imagine, out-group consumers are more cautious and monitor their environment continuously to avoid mistakes (Kardes et al., 2004). They have a common understanding of the functions and attributes of plant-based meat and do not have close relationships with community members. The lack of purchasing habits for such plant-based meat makes members fail to improve cognitive fluency and customer inspiration. In addition, unfamiliar information also increases out-group consumers’ perceived risk. Accordingly:


Hypothesis 5: In the social media marketing condition, when consumers are in-group, they are more likely to generate (a) higher cognitive fluency and (b) customer inspiration, further enhancing purchase intention.

Hypothesis 6: When consumers are out-group, they are more likely to generate (a) lower cognitive fluency and (b) perceived risk, further reducing purchase intention.
 

In summary, we presented our conceptual framework in Figure 1.

[image: Figure 1]

FIGURE 1
 The conceptual framework.





Study design and result analysis


Study overview

We conducted four studies to examine how social media marketing of plant-based meat affects young people’s purchase intention and the underlying mechanism by testing the mediating roles of cognitive fluency, customer inspiration, and perceived risk. In Study 1, we first used authentic plant-based meat brands to provide preliminary tests of our theorizing, demonstrating that plant-based meat’s social media marketing (vs. traditional marketing) had a greater impact on purchase intention. In Study 2, we used an authentic plant-based meat brand (Plant Diary) in China as a stimulus to establish the primary main effect of social media marketing on purchase intention and the mediation effect of cognitive fluency through a lab study. Study 3 further tested the mediating roles of customer inspiration and perceived risk. Participants formed, through direct experience, an authentic individual preference for a product. Study 4 tested the moderating effect of brand community identity. These four studies tested our theoretical framework’s psychological mechanism and boundary condition. We designed these four studies by referring to the experimental methods and sample sizes in previous studies, and reported the stimulus materials, manipulation, data exclusion, and methods. This paper involved several manipulative experiments, requiring complex design and offline labs. Therefore, we mainly adopted small sample study, which would also be explained as a limitation.



Study 1: Main effect


Design and method

Study 1 aimed to test whether social media marketing can increase young people’s purchase intention of plant-based meat more than traditional marketing. Firstly, we collected ten emergings, authentic plant-based meat brands (such as Plant Diary, Beyond Meat, Protein Meat, Harvest Gourmet, Future Meat, and Qishan Food) from China’s most extensive shopping site Taobao.com. We then invited ten experts and Ph.D. students in marketing to discuss the ten brands we collected. The stimulus materials should meet two conditions: brand familiarity was low, and product types included in the brand were widely accepted by customers. After discussion, we chose Plant Diary, Beyond Meat, and Protein Meat as the experimental stimulus and designed advertising content for each brand. Table 1 shows the details of the stimulus materials and the manipulation methods of traditional and social media marketing. We simulated the interaction process of consumers in the context of social media marketing with “participants can make comments after posts.” Other experimental conditions were completely the same except for advertising methods. In addition, we would initially test consumers’ brand preference degree to exclude the influence of consumer preferences.



TABLE 1 Manipulation materials (Study 1).
[image: Table1]

Data were collected for `4 days in May 2022 with a support of Questionnaire site, an online survey institution. We recruited 180 participants and evenly divided them into six groups (115 females, Mage = 26.50, ranging from 18 to 32 years old) for the test. We first tested participants for brand familiarity (“I’m familiar with the brand”; 1 = strongly disagree, 7 = strongly agree) and brand preference (“I love this brand”; 1 = strongly disagree, 7 = strongly agree). Then, we manipulated the three plant-based meat brands into six groups according to the manipulation method in Table 1. The participants were asked to read the material and answer the following question, “What kind of marketing do you think this is” (1 = traditional marketing, 7 = social media marketing). We also asked participants to rate the degree to which they agree with the following statement (Kim and Chung, 2013): “I am willing to buy this product” and “This product is what I want to buy” (1 = strongly disagree, 7 = strongly agree; α = 0.93).



Results and discussion


Manipulation check

T-test results showed significant differences between traditional marketing and social media marketing of Plant Diary (Mtraditional = 2.20, Msocial media = 5.70, t = −12.38, p < 0.001), Beyond Meat (Mtraditional = 2.17, Msocial media = 6.10, t = −15.81, p < 0.001), and Protein Meat (Mtraditional = 2.01, Msocial media = 5.87, t = −16.75, p < 0.001), indicating successful variable manipulation. Especially, there was no significant difference in brand familiarity and brand preference degree among each group. This suggested that the above three brands can be manipulated.



Purchase intention

The results showed a significant difference in purchase intention scores between the two groups. Social media marketing of Plant Diary (M = 4.90, SD = 1.56) was significantly higher than traditional marketing of Plant Diary (M = 3.47, SD = 1.53; t = 3.78, p < 0.001). The same was true for social media marketing of Beyond Meat (M = 5.17, SD = 1.29) and traditional marketing of Beyond Meat (M = 3.00, SD = 0.95; t = 6.89, p < 0.001) and social media marketing of Protein Meat (M = 5.00, SD = 1.14) and traditional marketing of Protein Meat (M = 3.17, SD = 1.29; t = 5.35, p < 0.001). By manipulating different advertising methods for three brands, we proved that social media marketing of plant-based meat could promote young people’s purchase intention more than traditional marketing.





Study 2: Main effect and mediation effect


Design and method

Study 2 aimed to test whether cognitive fluency mediates the relationship between social media marketing intensity and purchase intention. We conducted a lab study to test these hypotheses. We invited students to experiment in a comprehensive university located in northern China, and finally recruited a separate sample consisting of 200 students and MBA (97 females, Mage = 25.40, ranging from 19 to 29 years old) in exchange for course credit.

Next, we chose Plant Diary as the stimulus and carried out this experiment in the lab. To test whether increased social media marketing intensity can improve consumers’ cognitive fluency and purchase intention toward plant-based meat, we designed the following experiment scenario: “Plant-based meat has become a popular choice in recent years. Using soy protein concentrate (SPC) as raw material, plant-based meat has become a substitute for traditional animal meat. Now there is a new brand of plant-based meat on the market.” Then, we provided the participants with a product post about Plant Diary through WeChat, introducing nutrition composition, taste, environmental protection concepts, and other contents in the form of pictures and texts. Participants were asked to post comments and read others’ posts on their phones. Especially, experimental stimulus, situation, process, and rewards for participants in study 2 were the same as in study 1.

Finally, participants were asked to fill in the questionnaire for marketing intensity (“you feel this company has a lot of marketing intensity”; 1 = strongly disagree, 7 = strongly agree), cognitive fluency through a four-item scale used by Dragojevic et al. (2017) (e.g., “I can easily read the information of the advertisement”; 1 = strongly disagree, 7 = strongly agree; α = 0.97), and purchase intention (Cronbach’s α = 0.91). Meanwhile, our study used product knowledge and brand preference as control variables to exclude their interference. Demographic information was also required. However, we did not include them in our analysis because of fewer differences among all samples. After excluding invalid questionnaires, there were 188 valid questionnaires (93 females, Mage = 25.17, SD = 3.02). Table 2 shows the demographic information of the samples.



TABLE 2 Demographic composition of the participants (Study 2).
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Results and discussion

First, ANOVA on purchase intention revealed a significant main effect of social media marketing intensity [F(1,187) = 376.25, p < 0.001]. Second, cognitive fluency positively affected consumers’ purchase intention [F(1,187) = 981.97, p < 0.001].


Mediation effect

We applied mediation analysis to test the expected underlying roles of cognitive fluency (Hayes, 2013; Model 4: 5000 bootstrapped samples). The results showed that the confidence interval of indirect effects (95% CI: 0.23–0.56, p < 0.01) did not include 0, which means the mediating effect of cognitive fluency was significant, and the effect score was 0.39. After controlling the mediating variables, marketing intensity also directly affected purchase intention (β = 0.40, Se = 0.14; 95% CI: 0.13–0.67, p < 0.01). The result is shown in Table 3. The indirect effect proved that cognitive fluency partly mediated the relationship between the intensity of social media marketing and young people’s purchase intention, supporting H1 and H2.



TABLE 3 Mediation effect of cognitive fluency (Study 2).
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Study 3: Mediation effect of customer inspiration and perceived risk


Design and method

Study 3 aimed to test whether customer inspiration and perceived risk play a mediating role (H3 and H4). We adopted a one-factor, three-level (marketing intensity: once a week vs. three times a week vs. seven times a week), between-subjects design. These three levels of marketing intensity represented the low, medium, and high frequency, respectively. We also invited a blogger on WeChat to assist us in conducting this online experiment. This blogger had a community of more than 2000 members, mainly composed of university students, bank employees, college teachers, and company employees. Then, we sent research invitations to the members, and finally, 300 members were recruited to participate in study 3 (N = 300, 176 female, Mage = 26.90, ranging from 18 to 34 years). At this point, participants were randomly assigned to three WeChat groups, with an average of 100 each.

Study 3 selected Plant Diary from study 1 as a stimulus, and the intensity of social media marketing was manipulated. The blogger sent product information to three WeChat groups weekly, three times a week, and seven times a week, respectively. In particular, the conditions were the same except for the frequency at which sent the manipulated material ads. We initially measured the “brand familiarity” of the three groups and found that there was no significant difference (Monce = 1.30, Mthree-times = 1.45, Mseven-times = 1.62, p > 0.05).

After a week, we asked participants to fill out a 7-point Likert scale for marketing intensity (“you feel this company has a lot of marketing intensity”; 1 = strongly disagree, 7 = strongly agree), cognitive fluency (Cronbach’s α = 0.89), and purchase intention (Cronbach’s α = 0.93). As for the measurement of customer inspiration, since “purchase intention” contains the content of “inspired-to,” we finally selected a five-item scale to focus on measuring the “inspired-by” of participants (e.g., “This product captured my imagination” and “This product has broadened my horizons”; Cronbach’s α = 0.91) (Thrash and Elliot, 2004; Böttger et al., 2017; Jian et al., 2021). We measured perceived risk through a five-item scale used by Stone and Grønhaug (1993) (e.g., “It may take me a lot of time to learn how to use this product” and “I do not think it makes economic sense to buy this product”; Cronbach’s α = 0.94; 1 = strongly disagree, 7 = strongly agree). The specific content of the scale is shown in Table 4. Meanwhile, study 2 required all participants to provide demographic information. Table 5 shows the demographic data of the samples. Participants received a small payment after completing the questionnaire. Finally, there were 288 valid questionnaires (173 females, Mage = 27.25, SD = 3.88).



TABLE 4 Contents of the scale.
[image: Table4]



TABLE 5 Demographic composition of the participants (Study 3).
[image: Table5]



Results and discussion


Manipulation check

There was a significant difference between the three groups (Monce = 1.90, Mthree-times = 3.70, Mseven-times = 6.30, t = 22.76, p < 0.001). Our manipulation of the marketing intensity was successful.



Purchase intention

Then, marketing intensity was set as three dummy variables (0 = once a week, 1 = three times a week, 2 = seven times a week) to conduct a logistic regression analysis. First, ANOVA on purchase intention showed a significant effect of marketing intensity [F(1,287) = 80.63, p < 0.001]. Second, ANOVA on cognitive fluency showed a significant effect of marketing intensity [F(1,287) = 17.22, p < 0.001]. Third, cognitive fluency positively affected customer inspiration [F(1,287) = 317.76, p < 0.001] and negatively affected perceived risk [F(1,287) = 213.24, p < 0.001]. Fourth, there was a significant effect of customer inspiration, perceived risk, and cognitive fluency as dependent variables on purchase intention [F(3,285) = 374.83, p < 0.001].

Specifically, when we marketed plant-based meat seven times a week, this group had the highest cognitive fluency (Monce = 2.87, Mthree-times = 4.38, Mseven-times = 5.60, p < 0.001), customer inspiration (Monce = 2.56, Mthree-times = 4.45, Mseven-times = 5.68, p < 0.001), and purchase intention (Monce = 3.53, Mthree-times = 4.38, Mseven-times = 5.62, p < 0.001) than others. The group which marketed plant-based meat once a week had the highest perceived risk (Monce = 4.89, Mthree-times = 3.36, Mseven-times = 2.54, p < 0.001; Figure 2).

[image: Figure 2]

FIGURE 2
 Mediation effect of customer inspiration and perceived risk.




Mediation effect

The indirect effect of social media marketing intensity on purchase intention was significant via cognitive fluency, with 95% confidence intervals excluding 0 (Model 4; β = 0.83, Se = 0.09; 95% CI: 0.66–1.01), showing further support for H2. In addition, the indirect effect of “social media marketing intensity →cognitive fluency →customer inspiration→ purchase intention” (β = 0.10, Se = 0.08; 95% CI: 0.00–0.14) and “social media marketing intensity →cognitive fluency →perceived risk→ purchase intention” were significant (β = 0.13, Se = 0.12; 95% CI: 0.04–0.27). The direct effect of social media marketing intensity on purchase intention was significant (β = 0.22, Se = 0.10; 95% CI: 0.02–0.42). That is to say, customer inspiration and perceived risk play a mediating role between social media marketing and purchase intention. In addition, a higher level of cognitive fluency is more likely to generate customer inspiration and improve purchase intention. In comparison, a lower level of cognitive fluency is more likely to stimulate perceived risk, thus reducing purchase intention. Therefore, H3 and H4 have been supported.





Study 4: Brand community identity as a boundary condition


Design and method

To deepen our framework further, we designed Study 4 to include brand community identity as a boundary condition (H5 and H6), which was well recognized as an individual status feature. We chose Beyond Meat from study 1 as a stimulus and conducted this experiment online.

Study 4 adopted a 2 (brand community identity: in-group vs. out-group) × 3 (marketing intensity: once a week vs. three times a week vs. seven times a week) between-subjects design with brand community identity as an additional measured factor. First, we used the “Beyond Meat” forum on Microblog as a brand community. In-group members were fans from “Beyond Meat” forum, while recruited out-group members from the Questionnaire site. We also included the questions such as “To what extent do you think you belong to this brand” (1 = fully in; 7 = not at all) to test the validity of the members’ identity. We sent invitations to the members, and a total of 300 participants (182 females, Mage = 27.65, ranging from 17 to 36 years) were willing to participate in the study for a small payment. There were 150 participants in the in-group and 150 participants in the out-group.

Next, we manipulated social media marketing intensity according to Study 3. We set up three WeChat groups, and the in-group and out-group participants were randomly assigned to three WeChat groups, with 100 participants each. We sent Beyond Meat’s product information to three groups weekly, three times a week, and seven times a week, respectively. In particular, the conditions were the same except for the frequency at which sent the manipulated material ads.

After a week, participants were asked to fill in the questionnaire for “marketing intensity,” “cognitive fluency” (α = 0.95), “customer inspiration” (α = 0.92), “perceived risk” (α = 0.92), and “purchase intention” (α = 0.91) similar to prior studies. The questionnaire also included the question “To what extent do you consider yourself a member of this brand community” to confirm members’ identity. Meanwhile, study 4 required participants to provide demographic information. There were 292 valid questionnaires in study 4 (178 females, Mage = 27.55, SD = 3.31).



Results and discussion


Manipulation check

T-test results showed significant differences between in-group and out-group (Min-group = 6.00, Mout-group = 1.51, t = 49.79, p < 0.001), indicating successful variable manipulation. In-group members considered themselves as members of the “Beyond Meat” forum, while out-group members considered themselves not fans of the “Beyond Meat” forum. The manipulation of marketing intensity was successful (Monce = 1.82, Mthree-times = 3.45, Mseven-times = 6.70, p < 0.001).



Purchase intention

First, ANOVA on purchase intention revealed a significant main effect of cognitive fluency [F(1,298) = 15.61, p < 0.001]. Second, the interaction between cognitive fluency and in-group positively affected customer inspiration [F(1,298) = 12.68, p < 0.001]. Meanwhile, the interaction between cognitive fluency and in-group significantly influenced purchase intention [F(1,298) = 6.67, p < 0.001]. Third, the interaction effect between cognitive fluency and out-group on perceived risk was significant [F(1,298) = 7.34, p < 0.01]. In addition, the interaction between cognitive fluency and out-group significantly influenced purchase intention [F(1,298) = 14.26, p < 0.001].

Specifically, in-group members had higher cognitive fluency (Min-group = 5.44, Mout-group = 3.76, t = 13.85, p < 0.001) and purchase intention (Min-group = 5.98, Mout-group = 5.16, t = 7.93, p < 0.001) than out-group members. In addition, in-group members had higher customer inspiration (Min-group = 5.41, Mout-group = 4.43, t = 6.85, p < 0.001), while out-group members had higher perceived risk (Mout-group = 3.01, Min-group = 1.84, t = 8.92, p < 0.001; Figure 3).
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FIGURE 3
 Moderating effect of brand community identity.




Mediation effect

We used Model 7 (Hayes, 2013) to examine the moderated mediation effect in study 4. The results showed that the interaction effect of cognitive fluency and in-group on purchase intention was significant (β = 0.20, p < 0.05, 95% CI: 0.06–0.86), and the interaction effect of cognitive fluency and out-group on purchase intention was also significant (β = −0.68, p < 0.05, 95% CI: −1.16 to −0.12). The above results verified the existence of the moderated mediation effect in this study. In-group members are more likely to generate higher cognitive fluency and customer inspiration, further enhancing purchase intention. Out-group members are more likely to generate lower cognitive fluency and perceived risk, reducing purchase intention. Thus, H5 and H6 were supported.






General conclusion and discussion


Research conclusion

This research examines how and why social media marketing of plant-based meat can affect young people’s purchase intention. The results indicate that social media marketing generally obtains higher purchase intention, increasing marketing intensity in the plant-based meat promotion phase. Cognitive fluency is the important mediating variable linking social media marketing with consumers’ purchase intention. This is because plant-based meat as a new product is unfamiliar to most Chinese, and the more frequent interaction on social media leads to increased cognitive fluency, attracting young people’s intention.

We also verified that two motivations drove young people’s purchase intentions: customer inspiration and perceived risk. After obtaining plant-based meat information, young people’s purchase intention depends on which customer inspiration or perceived risk is dominant. When cognitive fluency is high, individuals are more likely to generate customer inspiration and improve their purchase intention. Conversely, a lower level of cognitive fluency is more likely to stimulate perceived risk and reduce young people’s purchase intention.

Furthermore, brand community identity plays a moderating role in consumers’ perception and purchase processing. Members’ status will affect whether they perceive plant-based meat marketing as more imaginative or risky. In-group members have stronger cognitive fluency in plant-based meat than those out-group members. In addition, in-group members are more likely to generate customer inspiration and enhance purchase intention, while out-group members tend to stimulate perceived risk and reduce purchase intention.



Theoretical contributions

Our study makes theoretical contributions to the existing research in several ways. First, this paper contributes to the literature on cognitive fluency, explaining why social media marketing of plant-based meat can increase young people’s purchase intention more than traditional marketing. Based on dual-system theory, we clarify the cognitive evaluation mechanisms between plant-based meat marketing and purchase intention such that individuals’ cognitive fluency will influence their behavioral decisions. Although previous studies have demonstrated the factors influencing the marketing of plant-based meat, the micro research on young people’s cognition in the context of social media has been neglected (Loo et al., 2020; Zhao et al., 2022). Our finding directly responds to the call that “the basic process of plant-based meat evaluation and special marketing context has still been ignored” (Qutteinq et al., 2019; Bryant and Sanctorum, 2021) by explaining how young people make decisions to adopt plant-based meat.

Second, by proving that the subsequent influence of cognitive fluency on purchase intention depends on customer inspiration or perceived risk, which is the dominant factor, we clarify the psychological mechanism of young people processing plant-based meat. Previous studies on plant-based meat have concluded that consumers keep a single positive or negative attitude (McCarthy et al., 2015; Bryant et al., 2018). However, this paper proves that consumers have two opposite cognitions of plant-based meat simultaneously, providing a new theoretical basis for studying plant-based meat purchases. In addition, this paper integrates the concepts of customer inspiration and perceived risk into the research framework of the cognitive evaluation process in the context of social media marketing for the first time, further enriching the dual-system processing theory.

Moreover, our study focuses on the role of consumers’ states in the perception and decision-making process, revealing the moderating role of brand community identity. Prior research has found that brand identity leads to more fabulous inspiration (Algesheimer et al., 2005) and a more positive mood (Chadborn and Reysen, 2018). We contribute to this line of research by showing that in-group members with brand community identity have higher customer inspiration and purchase intention. In contrast, out-group members can enhance perceived risk and reduce purchase intention in the social media marketing. This response to the statement that “there should be a greater understanding of the reasons that hinder consumer acceptance of plant-based meat” (He et al., 2020). More importantly, the different perceptions and decisions of in-group members and out-group members are also consistent with dual-system theory, thus contributing to dual-system theory.



Practical implications

There are also some implications for entrepreneurship practice. First, consumers generally avoid sloppy information and prefer smooth product introduction (Hu et al., 2017; Graf et al., 2018). Thus, managers can look for ways to reduce young people’s perception of effort and improve their fluency experience when designing plant-based meat advertisements, using our findings in which social media marketing improves young people’s preferences more than traditional marketing. For example, with the help of artificial intelligence and system algorithms, social media marketing can choose different forms of information presentation, such as pictures and videos, according to young people’s cognitive habits. In addition, managers can increase user interaction as much as possible to meet young people’s social behaviors through plant-based meat’s healthy and environmental protection products.

Second, young people have different perceptions of inspiration or risk for plant-based meat. On the one hand, customer inspiration can significantly improve purchase intention for plant-based meat. Therefore, enterprises adopt the traditional marketing model that mainly satisfies the individuals’ basic requirements and introduce the marketing model that is inspired by young people’s potential needs. Enterprises can design the packaging and formulation of plant-based products to be more open. In addition to the traditional evaluation of plant-based meat, such as appearance, practicality, and willingness to pay, can add the index of consumers’ inspiration. On the other hand, managers also need to pay attention to negative effects and reduce risk perception by increasing information fluency. Companies thus can provide targeted information to different innovative individuals.

Third, to provide substantial value for managers and offer them actionable implications, we also tested the impact of community membership status. Community members are mostly existing, or potential brand users, and they are the preferred channels for enterprises to request participation and feedback on plant-based meat ideas. Considering that the community can significantly reduce customers’ risk perception, improving the positive impact of cognitive fluency on customers’ inspiration. When launching new plant-based products, enterprises can preferentially select in-group customers to try them out, capturing insights and opinions through user-generated content analysis. Meanwhile, managers can also carry out brand community publicity, attracting out-group members to join through vouchers and discounts.



Limitations and future research

Some limitations of this study suggest avenues for further research. First, plant-based meat as a new product is updated quickly, and the experimental materials cannot cover all categories of plant-based products. Social media marketing of different types of plant-based products may have other effects. For example, the fluency experience of hedonic products can increase product purchase, while it does not influence practical products (Shen et al., 2016). In other words, consumers have different perceptions of plant-based meat’s functions, leading to opposite purchase intentions. Therefore, it is necessary to consider whether plant-based meat is marketed for environmental or practical purposes. We welcome further research to address this exciting research question with different product types.

The research samples and method in this paper may have some limitations. As this paper mainly adopts lab study, the sample size is relatively small. It would be difficult to predict all young Chinese’ attitude toward plant-based meat. Follow-up studies are expected to use larger sample sizes. In addition, in manipulating the traditional marketing of plant-based meat and social media marketing, this paper has made efforts to control the consumers’ characteristics that may affect their purchase intention. However, “participants can post comments after the post” in the social media marketing condition will lead to participants’ engagement and further change their purchase intention. These interfering factors may affect the validity of the conclusion. Therefore, improving research methods and enhancing research validity are essential for future efforts.

Although we have built a basic model about the social media marketing of plant-based meat on purchase intention and explored the path of mediation, we encourage researchers to study the mediation mechanism through more scientific methods. This paper finds that customer inspiration and perceived risk are parallel intermediary processes, which can produce opposite results on purchase intention. But the extent of their effects is still unclear. For instance, it is possible that purchase intention actually causes increases in inspiration through a dissonance mechanism. For the research model with multiple mediator variables, it is hoped that future scholars can conduct strong inferences about the order of the effects.

Lastly, our research about social media marketing of plant-based meat on purchase intention is based on a general situation. Individuals need to use visual, tactile, auditory, and other senses to obtain product information when evaluating products (Troye and Supphellen, 2013). Different advertising designs have other sensory stimuli for consumers. It is hoped that more dimensions of social media marketing and advertising designs (text, pictures, animation, exhibition, et al.) can be tapped as independent variables for further exploration. In addition, does over-marketing of plant-based meat have the opposite effect on younger? How do shopping tasks with different degrees of difficulty affect young people? Under what circumstances can young people produce a negative shopping mood? These questions offer directions for further research among both academics and practitioners.
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Shifting our eating patterns toward less animal-based and more plant-based diets is urgently needed to counter climate change, address public health issues, and protect animal welfare. Although most consumers agree that these are important topics, many consumers are not particularly willing to decrease the meat intensity of their diets. In supporting consumers to shift their diets, it is important to understand consumers’ attitudes, motivations, and preferences related to meat consumption and to take differences across consumers on these aspects into account. This study aims to in-depth research meat abstainers (vegetarians and vegans), and to explore how and to what extent they differ from avid meat eaters and committed meat reducers in terms of their (1) socio-demographic characteristics, (2) attitudes and norms, (3) food choice motives, and (4) food preferences and behavior. A survey has been conducted among a representative sample of Dutch adults. Comparisons show that meat abstainers (N = 198) differ from committed meat reducers (N = 171) and avid meat eaters (N = 344) on the four included categories of variables. In terms of demographics, we largely confirm the stereotype of vegans and vegetarians being highly educated females. In attitudes and norms, large differences exist with meat abstainers being least pro-meat and avid meat eaters being most pro-meat. Food choice motives confirm this, with meat abstainers valuing animal welfare and a good feeling higher than committed meat reducers and avid meat eaters. Finally, differences across the groups are most pronounced in terms of their food preferences and consumption, with a much higher appreciation of plant-based protein sources among meat abstainers, a high appreciation of non-meat animal-based proteins across committed meat reducers and a high appreciation of meat products among avid meat eaters. This shows that although differences across the groups are gradual and expected, in terms of reduction motivations and preferences of protein sources the three groups (frequent meat consumption-meat reduction-meat avoidance) are very distinct, which makes it unlikely to expect big shifts from one group to another in the short term.
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meat abstainers, vegetarians, vegans, flexitarians, consumer segments, meat consumption curtailment, meat eaters, meat reducers


Introduction

More than a quarter of a century of scholarly attention has generated mounting scientific evidence about the pressing need for a dietary shift toward less animal-based and more plant-based diets in order to alleviate climate change, address public health issues and safeguard animal welfare. This field of research has made its way into such top-tier journals as Science (1, 2), Nature (3, 4), and The Lancet (5, 6). Despite broad scientific consensus on the urgency of shifting away from meat-heavy diets—first and foremost in high-income countries—in many western countries today’s consumption of (red and processed) meat is much higher than recommended (7), and on a global scale is meat consumption projected to rise in the upcoming decade (8, 9). Although meat-reduced (flexitarian) diets are slowly but gradually becoming more mainstream in various countries (10), and many consumers consider meat reduction as part of a healthy and sustainable diet (11), a large portion is not particularly willing to decrease their meat consumption (10, 12).

This also holds for the Netherlands, where a substantial increase in the number of self-identified flexitarians was observed in the past decade, but meat consumption remains relatively stable at a level beyond dietary recommendations (13, 14). Meat consumption patterns appear to be as notoriously difficult to change as other habitual behavior. Perhaps even more so, because of the strong symbolic meanings of meat, both socio-culturally (e.g., festivity, sense of belonging) and individually (e.g., strength, masculinity). Besides, various other reasons have been suggested to explain why people are “meathooked” (15) and attached to meat (16), ranging from liking the taste of meat and enjoyment of eating meat to limited cooking skills or culinary capital, as well as convenience, financial or family pressure factors. Simultaneously, however, also a small minority group exists today, with deep roots in Dutch food culture (17), who abstains from meat entirely. In spite of differences within and between (ovo-, lacto-, pesco-) vegetarians and vegans (18) meat abstainers have at least one main thing in common: they have meat cut out of their diet and can apparently resist the deeply-ingrained meat cravings of omnivores.

Just for this reason a focus on comparing meat abstainers, who already made the dietary transition away from meat, with different dietary groups is of interest. Investigations into characteristics of meat abstainers shed light on how distinct this dietary consumer group is from full-time meat eaters at one side of the meat-eating spectrum and committed meat reducers at the other side (see Figure 1). These committed meat reducers—also known as semi-vegetarians or heavy flexitarians—are closest to meat abstainers in terms of their meat consumption but have not (yet) decided to completely abandon meat from their diet. Is this just an almost inconsiderable difference, or are flexitarians and vegetarians really distinct population subgroups? And if so, what characteristics differentiate these groups? Avid meat eaters in turn make completely different dietary choices than meat abstainers and committed meat reducers. Is their sumptuous meat consumption pattern reflected in their attitudes, motives and norms, or proof passionate meat eaters less distinct from meat abstainers than they seem to be? Getting more insightful answers to the questions how omnivores differ from meat abstainers improves our understanding of what to expect with respect to changing diets into less meat-centric directions. Some of our preliminary observations indicate that dietary shifts away from meat-rich diets appear anything but self-evident: flexitarianism is not necessarily a forerunner of vegetarianism (19, 20) and meat-reducing intentions have not resulted yet in a trend in which meat consumers move from light flexitarianism (mild reduction in meat consumption) toward more heavy flexitarianism (significant reduction in meat consumption) (14).
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FIGURE 1
Continuum of dietary consumer group (green groups are included in the analysis).


The present study follows a recent systematic review by Holler et al. (21) on differences between omnivores and vegetarians in which it was concluded that further studies about vegetarianism are needed—also in relation to adherents of meat-reduced diets. The current work also follows one of the suggestions for future research we have made in previous studies (10, 14), namely, to explore further how and to what extent meat abstainers differ from meat lovers and flexitarians.1 This study aims to in-depth research meat abstainers and compare them with avid meat eaters (i.e., self-declared meat eaters that consume meat every day of the week) and committed meat reducers (i.e., self-declared flexitarians that consume meat one or two times a week) on a broad range of characteristics: (1) socio-demographic features, (2) attitudes and norms, (3) motivational differences, and (4) food consumption preferences. By including a multitude of variables, we can provide a broad picture on similarities and differences across these three consumer groups.

The present study would also want to place itself in the research tradition devoted to commonalities and differences of vegetarianism in comparison to other—and more common—dietary forms of meat-attached consumers. This stream of literature originated a few decades ago (22, 23), and kept flowing thanks to studies like the ones by McEvoy et al. (24), Ruby (25), Rothgerber (26), De Backer and Hudders (27), De Backer and Hudders (28) or Allès et al. (29), and Mullee et al. (30). But particularly in recent years scholarly interest in comparing vegetarians, vegans, flexitarians, and omnivores has gained traction and turned into a blossoming field of study (21, 31–38). The goal of the current study is to add to this field of research by deepening our understanding in what characteristics particularly differentiate these dietary groups.



Materials and methods


Participants and procedure

Data was collected in an online survey in autumn 2019. Questions were posed in Dutch. A professional research agency (MSI-ACI Europe B.V.) recruited participants from existing panels by email. Quota were set for gender, age, and level of education, to get a balanced cross-sectional sample of the Dutch adult population. Vegetarians and vegans were oversampled, to retain a large enough group size for the analyses. Informed consent was organized at the level of the research agency and only anonymized data was shared with the researchers.

The initial dataset included 2,383 respondents. Data was cleaned by removing 203 participants who showed no dispersion in their answers, indicating insufficient effort. For a segmentation of all remaining meat consumers in the dataset we refer to Verain et al. (14). A subset of the data was used, since for this paper we were only interested in the poles of the continuum, i.e., those who do consume very limited amounts of meat or no meat at all vs. those who consume meat daily. This focus on the ends implies that a large middle segment of consumers who consume meat 3 to 6 days a week is neglected in the present study (see Figure 1). In total, 713 respondents were included in the analysis: 198 meat abstainers who self-identified as a vegetarian or vegan, 171 committed meat reducers who self-identified as a flexitarian/meat reducer and indicated to consume meat for diner 1 or 2 days a week, and 344 avid meat eaters who self-identified as a meat eater and indicated to consume meat for dinner 7 days a week (see below for the formulation of these questions).



Measures


Socio-demographic characteristics

Screening questions were included on age (“what is your age?…”), gender (“I am a [man/woman]”) and level of education (“Could you indicate your highest level of education completed?”) (six answering options related to the Dutch educational system, recoded as low, middle and high, and an option “I’d rather not answer that” recoded as missing). In addition, questions were asked on household size (“How many people does your household consist of, including yourself?” and “How many of them are under 18”), household composition (“What is the composition of your household?” [Single without children (living at home)/Single with children living at home/Married/living together without children (living at home)/Married/living together with children living at home/Living with parents/Otherwise, namely…]), degree of urbanization of the residence (“What kind of place do you live in?” [In a village not adjacent to a city/In a village adjacent to a city/In a city of up to 30,000 inhabitants/In a city between 30,000 and 100,000 inhabitants/In a city of more than 100,000 inhabitants]) and country of birth of the respondent and its parents (“What is your country of birth?” “What is your father’s country of birth?” “What is your mother’s country of birth?” with answering options [The Netherlands/Turkey/Morocco/Suriname/Antilles/Aruba/Indonesia/Germany/Belgium/Poland/Other country]). Finally, participants were asked to self-identify as a meat eater, flexitarian, vegetarian, or vegan with the following question: “I would describe myself as a…[meat eater/meat reducer/flexitarian, I alternately eat meat and alternatives to meat/vegetarian, I do not eat meat/vegan, I do not eat or use any products of animal origin]”.



Attitudes and norms

Meat affection was measured with nine self-developed items based on the work by Lea and Worsley (39), Roos et al. (40), and Steptoe et al. (41). Factor analysis revealed two underlying constructs: appreciation of meatless meals and need for meat. Appreciation of meatless meals was measured with four items, with higher scores indicating a higher appreciation (Cronbach’s alpha α = 0.820). The included items were: “The day after a barbeque with meat, I eat less meat,” “I can do without meat for a day,” “I like a meal without meat,” and “It is easy to prepare a tasty meal without meat.” Need for meat was operationalized with five items (α = 0.876). The included items were: “After a day without meat I feel extra need for meat,” “Eating meat is an important part of who I am as a person,” “I think meat completes a meal,” “My family members or roommates like to eat meat,” and “If I do not eat meat for a whole day, I feel weaker.”

Ethical considerations concerning the consumption of meat were operationalized through seven items, adopted from de Boer et al. (42) and Vanhonacker and Verbeke (43) and were inspired by Lacroix and Gifford (44). Factor analysis revealed two underlying constructs. Importance of environmental and animal welfare was measured with three items (α = 0.860): “If I buy meat, I want to know it has been produced in an animal-friendly way,” “If I buy meat, I want to know it has been produced in an environmentally friendly way,” and “Animal wellbeing is important to me.” Dislike of animals as a source for consumption was measured with four items (α = 0.844): “The idea that meat comes from animals gives me an unhappy feeling,” “The consumption of meat is harmful to nature and the environment,” “Eating less meat is better for the environment,” and “I can accept that meat comes from animals.”

Three items dealt with the price of meat and were adopted from Steptoe et al. (41) and Eertmans et al. (45). Two items formed a reliable scale to measure whether meat was perceived as cheap (α = 0.844): “Meat is not expensive” and “Meat is too cheap.” One item dealt with value for money and is included as a single item.

Perceived positive health effects of reduced meat consumption were measured with five items, based on Lea and Worsley (39). After deleting one item (If I don’t eat meat, I don’t get enough nutrients) the scale was reliable (α = 0.899). The included items are: “Eating meat is unhealthy,” “Meat causes heart disease,” “Meat causes cancer,” and “Meat makes you fat.” The deleted item is included as a single item.

Three items were included that deal with convenience and ease of meatless meals, based on Malek et al. (46). Factor analysis revealed one construct to measure ease to prepare a meal without meat with two items (α = 0.960): “A meal without meat is easy to prepare” and “A meal without meat is easy to cook.” The other item is included as a single item and measures availability of meatless meals in shops.

Personal norms to consume less meat were operationalized with three items, based on Bamberg et al. (47) and Gärling et al. (48). One item was about the moral obligation to consume less/no meat and was asked in the same way to all respondents. This item is included as a single item. In addition, two items have been included that were adapted to the dietary group to which the respondent belongs. For meat consumers, the items measure their personal norm to consume less meat and for meat abstainers the items measure their personal norm to consume no meat. The included items were: “Because of my own values and norms, I feel morally obliged to eat [less/no] meat” and “It is important that people in general eat [less/no] meat” (α = 0.868).

Four items were included to measure social injunctive norms (α = 0.935). The items were based on Ajzen (49), Bamberg et al. (47), and Minton and Rose (50). The included items were: “People who are important to me think that I should eat less/no meat” and “I believe that my [friends/family/colleagues] want me to reduce/stop consuming meat.”

Perceived status of meat consumption was measured with four self-developed statements (α = 0.901), inspired by Roos et al. (40) and Twigg (51): “Eating meat is “cool,”” “By eating meat, I feel I am on top of the food chain,” “Eating meat gives one status,” and “By eating less meat I feel myself as being unworthy.”

Meat attachment was measured with two existing scales. The 16-item Meat Attachment Questionnaire (MAQ), developed by Graça et al. (16) was included. The four dimensions of the original MAQ-scale were computed by averaging the four items per dimension. All dimensions were reliable measures: hedonism (α = 0.953), affinity (α = 0.905), entitlement (α = 0.842), and dependence (α = 0.897). In addition, the 16-item 4Ns scale, developed by Piazza et al. (52) was included. The original four dimensions were computed by averaging the four items per dimension. The Cronbach’s alpha value of the dimension “normal” is rather low, but the other dimensions were reliable measures: Natural (α = 0.863), Necessary (α = 0.922), Normal (α = 0.668), and Nice (α = 0.949).

All answers on the above-mentioned items were given on a seven-point Likert scale, ranging from “Totally disagree” (1) to “Totally agree” (7).



Food choice motives

Importance of 13 single-item food choice motives have been measured with the question “When purchasing food, I think the following characteristics are important…” The items were based on Onwezen et al. (53): “Healthy,” “animal friendly,” “safe,” “natural,” “convenient (preparation and purchase convenience),” “affordable,” “fairly produced (Fair Trade),” “sensory appealing (good taste, smell, and appearance),” “familiar to me,” “makes me feel good,” “environmentally friendly,” “from the region,” and “good for my waistline (weight).” The question has been repeated to ask for the motives that played a role in the decision to consume less or no meat. This question was only asked to the respondents who had indicated to have lowered their meat consumption in the past year or intend to do so in the coming year.



Food preferences and consumption

Current meat consumption was measured in average number of days per week a respondent consumes meat at the main meal, i.e., a warm meal at dinner. This question has not been asked to those who self-identified as a vegetarian or vegan. In addition, all respondents were asked about the number of days a week a person consumes a so-called 3-component meals [a typical type of Dutch meals, consisting of three separate components for proteins, starch and vegetables, such as a sausage with potatoes and broccoli, comparable to the traditional “meat and two-three veg” dishes as mentioned by Kerslake et al. (54)], with or without meat and so-called combined meals (mixed ingredients, such as in a pasta dish, curry, or soup) with or without meat. Subsequently, the respondent was asked to select from a list of products what type of products he or she consumes when meat is left out of the dish (fish, plant-based meat substitutes, egg, cheese, tofu or tempeh, pulses, nuts, mushrooms, seaweed, insects, no alternative, or “other”). These questions have been based on Verain et al. (20).

Finally, the hierarchy of foods was used to measure food preferences. Respondents were asked for to rank a long list of protein sources, both animal-based and plant-based, from least preferred to most preferred [based on Twigg (51)]. The included products are displayed in Table 3.




Analysis

Statistical analyses were conducted in SPSS (version 25.0). Exploratory factor analyses were conducted to form constructs of the items on attitudes and norms. Reliability was checked with Cronbach’s Alpha. Univariate analyses of variance (ANOVAs), with Games–Howell post-hoc comparisons of mean scores to test for significant differences between meat abstainers, committed meat reducers and avid meat lovers on the continuous variables. Cross-tabulations with Pearson chi-square tests were performed to test for significant differences between the dietary groups on categorical variables. Due to the unbalanced sample sizes and the violation of homogeneity of variance, the Brown–Forsythe and Welch F tests were conducted. Games-Howell post-hoc tests were performed because equal variances could not be assumed. This test is suitable when sample sizes are unequal, which is the case here [(55), p. 276].




Results


Socio-demographic characteristics


Characterization of meat abstainers

Meat abstainers are in majority female (79%), and this group has a mean age of 48 years. 14% has a lower level of education, 38% a medium level of education, and 48% has a high level of education. The average household size is 2.1 persons, and these are most frequently single households without kids at home (37%) or couples without kids at home (32%). Meat abstainers can be found in large cities (25%) as well as in rural villages (24%) and everything in between. 94% of meat abstainers in our sample are born in the Netherlands.



Comparing meat abstainers with committed meat reducers and avid meat eaters

The overrepresentation of females in the group of meat abstainers (79%) is similar among committed meat reducers (74%), but is in sharp contrast with avid meat eaters who are male in majority (65%). Meat abstainers are slightly younger than committed meat reducers [F(2,710) = 3.193, p = 0.042] and are more often highly educated than avid meat eaters. Household size of meat abstainers is a bit larger than for committed meat reducers, but a bit smaller than for avid meat eaters [F(2,710) = 13.621, p < 0.001]. Meat abstainers more often live in single households (37%) compared to avid meat eaters (Table 1).


TABLE 1    Socio-demographic characteristics per dietary consumer group.
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Attitudes and norms


Characterization of meat abstainers

Meat abstainers do not derive status from consuming meat, have a low need for meat and are not attached to meat, indicated by their low scores on all dimensions of the Meat Attachment Questionnaire. In addition, they do not think that meat consumption is natural, necessary, normal, or nice. They highly appreciate meatless meals, believe that these are easy to prepare and well available in supermarkets. Meat abstainers score high on ethical considerations related to meat consumption such as animal welfare and environmental impact and they dislike the idea that meat comes from animals. They feel morally obliged to abstain from eating meat and have a high personal norm to avoid eating meat. In contrast, they do not perceive a high social norm to limit meat consumption. Meat abstainers believe that meat reduction can lead to some positive health effects, but this believe is not very strong and they do not see that a diet without meat would lead to deficiencies. Finally, they do not think that meat is expensive, but regardless they disagree that meat is worth the money (Table 2).


TABLE 2    Mean scores on meat-related attitudes and norms per dietary consumer group.
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Comparing meat abstainers with committed meat reducers and avid meat eaters

Meat abstainers significantly differ from avid meat eaters on all included variables, except for social norms (Table 2), where avid meat eaters unsurprisingly score more in favor of meat consumption and less in favor of meatless meals. Differences are particularly pronounced for need for meat, meat attachment and the believe that meat consumption is nice.

The difference between meat abstainers and committed meat reducers is much smaller, although also between these two groups almost all included variables differ significantly in the expected direction (except for status, convenience, availability, and social norms). These two groups differ the most in their affinity with meat, dislike of animals as source of meat, positive health effects of meat reduction and the believe that meat is worth its money. Overall, the groups are very distinct in their attitudes and norms, with two exceptions: meat consumption does not seem to give status in any of the groups and social norms to reduce meat consumption are perceived to be low in all groups (Table 2). Differences are most outspoken between avid meat eaters and the other two groups.




Food choice motives


Characterization of meat abstainers

Animal welfare is the most important motive for meat abstainers in selecting their food, followed by healthiness, food safety, environmental welfare, and naturalness. Regional and familiarity are least important to them, although the absolute scores indicate that all included food choice motives are important to meat abstainers (all scores above neutral) (Figure 2). Animal friendliness is also the most important motive for meat abstainers to have stopped eating meat. In addition, “makes me feel good,” environmental friendliness, health, and naturalness are important motives for stopping (Figure 3).
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FIGURE 2
Mean scores of food choice motives per dietary consumer group (*p < 0.05, **p < 0.01, ***p < 0.001).
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FIGURE 3
Mean scores of motives to limit meat consumption per dietary consumer group (*p < 0.05, **p < 0.01, ***p < 0.001).




Comparing meat abstainers with committed meat reducers and avid meat eaters

Animal welfare, the most important food choice motive for meat abstainers, is not in the top three motives of committed meat reducers and avid meat eaters. For committed meat reducers, health is most important, followed by food safety and affordability. For avid meat eaters, affordability is most important, followed by food safety and sensory appeal. Like for meat abstainers, animal welfare is the number one motive for committed meat reducers to have reduced their meat consumption, followed by environmental friendliness and healthiness. The small number of avid meat eaters that has reduced indicate healthiness as the most important reason, followed by affordability and sensory appeal.

When comparing the mean scores, a lot of differences between the groups can be found in terms of their motivations. Animal welfare is significantly more important to meat abstainers than to the other two groups (and more important to reducers than to avid meat eaters). In addition, “makes me feel good” is more important to meat abstainers than to the other groups. On the other motives, meat abstainers do not differ from committed meat reducers, but the differences with avid meat eaters are almost all significant (except for sensory appeal, affordability, and convenience), with avid meat eaters attaching a higher importance to familiarity and a lower importance to all other motives (Figure 2).

Also in their motives to reduce, the groups differ much. Compared to committed reducers, animal friendliness and “makes me feel good” are more important motives to reduce for meat abstainers, whereas affordability, weight control, familiarity, and convenience are less important motives to meat abstainers. Compared to avid meat eaters, animal friendliness, “makes me feel good,” environmental friendliness, health, naturalness, food safety, and fair production are more important reasons to reduce for meat abstainers (Figure 3).




Food preferences and consumption


Characterization of meat abstainers

Meat abstainers consume 3-component meals (three separate components for proteins, starch, and vegetables, such as a sausage with potatoes and broccoli) without meat about 4 days a week. When consuming a 3-component meal, most of the abstainers replace meat with plant-based meat substitutes, eggs, pulses, or mushrooms. And 45% does not replace meat by another product. Meat abstainers also consume combined meals without meat (mixed ingredients, such as in a pasta dish, curry, or soup) about 4 days a week. When consuming a combined meal, plant-based meat substitutes are also the most used alternatives, followed by pulses and mushrooms, but also egg, cheese, tofu, and tempeh and nuts are used as replacers by about half of the meat abstainers and 44% does not use any meat replacer in combined meals.

In terms of appreciation of different types of protein-rich products, meat abstainers value mushrooms, cashews and vegetarian burgers most, followed by Dutch cheese and chickpeas. Meat products are less liked as protein sources by this group.



Comparing meat abstainers with committed meat reducers and avid meat eaters

Committed meat reducers consume 3-component meals without meat with the same frequency as meat abstainers (on average 4 days a week). Avid meat eaters consume such type of meals much less often (less than 1 day a week). Combined meals without meat are a little less frequently consumed by committed meat reducers (3 days a week) compared to meat abstainers (4 days a week). Avid meat eaters consume such types of meals much less frequently (less than 1 day a week).

The groups also differ in the type of protein source they consume in meatless meals (see Figure 4). Plant-based meat substitutes are consumed by a much larger proportion of meat avoiders, whereas fish is much more frequently consumed by committed reducers and avid meat eaters. This holds for both types of meals. The differences between avid meat eaters and meat abstainers are particularly large in the consumption of plant-based meat substitutes in 3-component meals (8% as opposed to 80%). Eggs and cheese products are also regularly used to replace meat in both types of meals, by an equal proportion of consumers in each group. Mushrooms and tofu or tempeh are more frequently used by meat abstainers than by the other groups, and nuts are equally often used by meat abstainers and committed meat reducers, but less frequently by avid meat eaters.


[image: image]

FIGURE 4
Meat replacers in 3-component meals and combined meals per dietary consumer group.


The groups differ greatly in their appreciation of different types of protein-rich products. Whereas the top three preferred products of meat abstainers are all plant-based products (mushrooms, cashew, vegetarian burgers), the two most liked products of committed meat reducers are animal-based products other them meat (eggs and cheese) and the three favorite products of committed meat eaters are meat products (steak, chicken filet, and meat balls). The contrast in appreciation of plant-based products is striking, scoring in the top favorite products of meat abstainers and in the bottom part of avid meat eaters. For meat products, the opposite is true (Table 3).


TABLE 3    Ranking of meat products and meat alternatives from most liked to least liked per dietary consumer group.
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Discussion


Main findings


Differences and similarities in socio-demographic characteristics

This is the first Dutch study that not only characterizes meat abstainers (vegetarians and vegans) but compares them with committed meat reducers (consuming meat 1 or 2 days a week) and avid meat eaters (consuming meat 7 days a week) on a broad spectrum of variables: socio-demographics, attitudes, and norms, motivations and food preferences and consumption. The study aimed to explore what characterizes meat abstainers, and whether they are really a distinct subgroup of the population—as is sometimes implicitly or explicitly suggested.

Based on a large national representative sample of the Dutch adult population we confirm the stereotype of vegans and vegetarians as being mainly highly-educated females. This outcome engages with the extant literature (29, 33, 56, 57). Meat abstainers and meat reducers are quite similar in terms of their socio-demographic characteristics, though committed reducers are on average a bit older and live in smaller households. The difference is bigger with avid meat eaters, as they are mainly males, less often highly educated, living in larger household and less often single. Interestingly, the stereotype may be even stronger for committed meat reducers as most differences in terms of demographics exist between committed meat reducers and avid meat eaters. These results are largely in line with findings in Australia by Malek and Umberger (33) on differences between the groups in gender, age, household type and education level. Recent findings from New Zealand by Kemper et al. (58) on differences between three dietary groups of meat eaters and meat reducers also showed that more meat-reducing consumers were more likely to be female and higher educated while meat eaters were more likely to be male and less educated. Please note, however, that prior research found that the explanatory value of socio-demographics in explaining (sustainable) food consumption is limited as opposed to for example psychographic factors (59).



Pro-meat attitudes and norms

In terms of their attitudes and norms, large differences exist between the three groups in the expected direction, with meat abstainers being least pro-meat and avid meat eaters being most pro-meat. As expected, meat abstainers are not attached to meat in any aspect, are positive about meatless meals, and dislike the idea that meat comes from animals. This may be explained by personality aspects such as their greater openness and empathy as compared to omnivores (21). Moreover, meat abstainers attach high importance to ethical aspects related to meat, such as animal welfare and environmental impact, which is in accordance with previous literature (35, 60). Committed meat reducers differ from meat abstainers with regard to their attitudes and norms toward meat reduction, although the differences are generally small. It seems that committed meat reducers have a more nuanced opinion on meat consumption compared to meat abstainers. The most pronounced difference is in terms of affinity with eating meat, with committed meat reducers expressing much less feelings of repulsion.

The difference with avid meat eaters is much larger as they are much more attached to meat, are more positive about meat consumption, and favor meatless meals less. They attach less importance to ethical considerations and have no problem with animals being a source of consumption, possibly explained by their higher orientation toward social dominance (21). Interestingly, social norms are perceived to be low in all groups, and do not differ between meat abstainers and the other two groups. This is in line the work by Müssig et al. (35), who found that social norms were among the least important eating motives for both omnivores and meat abstainers.



Motives to reduce

Regarding their food choice motives, differences are again in the expected direction but provide some interesting insights. To meat abstainers, the most important food choice motives are motives related to sustainability and health aspects: animal welfare, healthiness, food safety, environmental welfare, and naturalness. Studies by Malek and Umberger (33) and North et al. (36) confirm that animal welfare is the most important motive for meat abstainers, and more specific for vegans (61), but contrary to our results, Malek and Umberger (33) show that for all dietary groups, price, and taste are among the five most important motives. Kemper et al. (58) found that taste is a main reason for meat consumption while price is an important motive for meat reduction. Price and taste are often mentioned as prerequisites to all population subgroups, but this is not reflected in our study. It might have to do with the trend that sustainability and health aspects are becoming more and more valued by consumers (62), and might start to dominate other egocentric motives, at least in certain subgroups. In comparing the dietary consumer groups, we found that the absolute scores on the food choice motives of meat abstainers do not differ from committed meat reducers, except for animal friendliness and “makes me feel good.” This is in contrast with the findings by Malek and Umberger (33) that motives of unrestricted omnivores are similar to those of meat reducers but differ from those of vegetarians and vegans. This contrast with our study may have to do with the less strict definition of meat reducers in their sample. The finding that animal friendliness is discriminating between meat abstainers and the other groups is in line with other studies (27, 28, 33, 35, 63, 64). Animal welfare is not only the most important food choice motive to meat abstainers but is also the most important motive for them to have stopped consuming meat, followed by “makes me feel good,” environmental welfare, health reasons and naturalness. This is mostly in agreement with previous studies that identify environmental, social, animal welfare, and health concerns as the main motivators of meat reduction (31, 35, 65, 66).

The finding that “makes me feel good” is the second most important reason to meat abstainers to have stopped eating meat is surprising. Müssig et al. (35) for example found that affect regulation (…to feel good) ranks in the bottom part of food choice motives. The high score on “feeling good” in our study may be explained by a recent qualitative research by Simons et al. (67), who found that meat avoidance is, next to ethical and health motivations, also unconsciously driven by aspects such as empowerment, enrichment, autonomy, and superiority that make one feel good. This feeling-good is less pronounced for committed meat reducers. Surprisingly, the top three of most important motives to reduce meat consumption for committed meat reducers are all egoistic motives: health, food safety, and affordability. This also holds for avid meat eaters. In general, this group attaches much less importance to biospheric motives than the other groups, which is in accordance with findings of a systematic review of Holler et al. (21) that values of vegetarians are more based on universalism as opposed to omnivores.



Meat alternatives

Meat abstainers consume 3-component meals and combined meals without meat almost equally frequently. The products that meat abstainers use to replace meat in both types of meals are very similar, suggesting that the distinction in type of meal is less interesting than we expected (68), although the use of plant-based meat substitutes is particularly high in 3-component meals. Compared to the other two groups, meat abstainers less frequently use fish as a replacer for meat and pulses, mushrooms and nuts more frequently. Cheese and eggs are frequently used to replace meat in all groups. These findings largely agree with a study by Lehto et al. (56), based on a large-scale study in Finnish adults. The differences across the three groups are maybe most clear in their food preferences, with a much higher appreciation of plant-based protein sources among meat avoiders, a high appreciation of non-meat animal-based proteins across committed meat reducers and a high appreciation of meat products among avid meat eaters. This calls in mind Twigg’s hierarchy of foods (51), in which meat is placed at the top, providing most status, followed by animal-sourced non-meat products such as fish, eggs and cheese, and plant-based foods are placed in the bottom of the hierarchy. This hierarchy is confirmed by avid meat eaters but turns around for meat abstainers. Our findings show that the hierarchy of preferences of Dutch meat-eating adults that was found earlier (20, 69), still holds. This suggests hardly any change. We add by showing that meat abstainers have a completely different preference, as they rank plant-based protein sources at the top.



Meating halfway

All in all, our results show that meat abstainers are more ethically motivated than both committed meat reducers and avid meat eaters, which has also been witnessed in studies by De Backer and Hudders (27), De Backer and Hudders (28), and Rosenfeld et al. (37). Rosenfeld et al. (37) concluded that for meat abstainers, their diet is a much more central component of their self-identity. This centrality might be something that meat abstainers have in common with avid meat eaters, since heavy meat consumption is often associated with identity-aspects such as masculinity and status (70, 71).

Committed meat reducers—who consume meat 1 or 2 days a week—take position between the two poles of meat-attached and meat-abstaining consumers in terms of their attitudes and norms. Their motives are similar to meat abstainers, but the fact that they not fully abstain from meat may result in that they are perceived as more progressive than the other two groups. This reasoning concurs with a study by Patel and Buckland (72) who showed that meat reducers are perceived more positively than vegetarians and meat eaters. According to Patel and Buckland (72), social influence is strongest when groups are perceived as aspirational or positive and therefore the group of committed meat reducers may have potential to stimulate a shift toward more plant-based diets. Perhaps even more so than meat abstainers.




Implications


Masculinity and morality

This study provides leads for communication, policy measures and interventions targeted at the three included subgroups, in order to stimulate a further shift toward more plant-based diets. First of all, in terms of demographic profiles it is clear that there is much more work to do in targeting males compared to females. Meat consumption is deeply associated with masculinity in western cultures (73), which might be a huge barrier toward meat reduction among males (74). Messages that counteract this stereotype of meat-eating males could possibly help to overcome this barrier. Rosenfeld and Tomiyama (57) argue that it is helpful in this respect to distinguish several types of meat (such as beef vs. chicken), as these are differently associated to traditional gender roles. In addition, meat reduction seems specifically adopted by higher educated consumers. Communications on this topic should therefore also be targeted at lower educated subgroups of the population.

Second, the difference between meat abstainers on the one hand and committed meat reducers and avid meat eaters on the other are particularly striking in terms of animal welfare issues. Animal welfare seems the discriminating motive that makes meat abstainers so dedicated in translating their attitudes or intentions into actual behavior. This accords with findings by Hopwood et al. (31), that vegetarians are more motivated by animal rights than omnivores and may be explained by aversion, or even feelings of disgust toward consuming meat (75, 76). Although committed meat reducers also value animal welfare, their opinion is less pronounced. In addition, meat abstainers and committed meat reducers and avid meat eaters differ greatly in terms of their attachment to meat. Committed meat reducers and avid meat eaters express much less feelings of repulsion. In accordance with this, they much less dislike animals as source of meat. Altogether these insights suggests that animal welfare reasons are important to focus on. Although environmental concerns are often used as a reasoning behind the aim to shift diets, and are often found as motives for meat reduction, the importance of animal welfare is not to be underestimated. Piazza (77), therefore, suggests to develop interventions that make people connect animal products with their animal origin. This engages with other recent studies advocating to target meat eaters with animal welfare messages, for example by highlighting animal suffering, that appeal to (emotions related to) animal welfare in reducing meat consumption (78–82).



Emo and ego

Third, the aspect of feeling-good, that we found to be the second most important motive to meat abstainers for avoiding meat, is underresearched in current literature and warrants more emphasis on unconscious, affective aspects related to meat reduction, rather than conscious deliberations (83). Carfora et al. (84), for example, found that emotional messages caused a decrease in meat consumption, but informative messages did not. The relevance of emotions in intentions to consume alternatives to meat is also confirmed in a recent study by Onwezen et al. (85), who show that positive emotions are the most relevant driver for intentions (beyond motives) to consume five types of alternative protein sources to meat.

Fourth, given the high (relative) importance of egoistic motives to meat consuming groups [confirmed by Malek and Umberger (33)], interventions that address those groups should not neglect these egoistic motives. Affordability and sensory appeal are for example important motives, and this, together with the finding that avid meat eaters dislike meatless meals, implies that tasty, affordable alternatives for meat should become more available and accessible. Additionally, these alternatives should be perceived as healthy, as health is an important motive to all groups [which is, among others, confirmed by Hopwood et al. (31), Malek and Umberger (33), Hanras et al. (86), and North et al. (36)]. This is challenging and should be a focal point for producers of meat substitutes (87), and would also benefit meat abstainers, seen the high percentage that uses plant-based meat substitutes. Another motive that is important to consider is food safety, the only motive that appears in the top three motives of all three dietary groups. Such a finding is not confirmed by related and recent studies from other countries than the Netherlands by Kemper et al. (58) or Malek and Umberger (33).



Health issues

In the current study, we found that only meat abstainers perceive, to some extent, positive health effects of consuming less meat. The other groups do not. And avid meat eaters are even afraid that a meatless diet would result in nutritional deficiencies. This difference between meat eaters and abstainers in terms of perceived health effects coincides with Malek and Umberger (33), but in their sample, meat reducers are more positive about meatless diets in terms of health benefits. Regardless of that, they find that weaker beliefs in nutritional adequacy of meat-free diets gives a higher chance of being a reducer as opposed to an abstainer. In both studies, the (relative) importance of health as a motive to all population subgroups is shown. A study by Mullee et al. (30) showed that about 25% of omnivores agreed that consuming vegetarian meals often is unhealthy. Kemper et al. (58) found that meat eaters are less likely to agree that plant-based diets are healthy and processed meats are unhealthy than meat reducers. All in all, these findings suggest an important role for health perceptions in the transition toward less meat-centered diets. This corresponds with Kwasny et al. (80), who recommended policy makers to inform about negative health effects of meat. Similarly, Grundy et al. (79) concluded that providing information on health consequences is promising in this respect. Future interventions could emphasize the possible health benefits of meat reduction more, and better inform the public about possible negative health effects of overconsumption of (red and processed) meat.



The impact of norms

Fifth, this study shows that social norms to reduce meat are low in all dietary groups. This is worrisome, as a recent review on acceptance of alternative protein sources concluded that social norms are an important driver of acceptance (83). This is in line with an Australian study, showing that social norms significantly impact attitudes to lower meat consumption (88). Additionally, a study conducted in the Netherlands showed that social norms positively predict meat curtailment behavior (59). In a study on acceptance of five types of alternative proteins, social norms even appeared to be the most relevant factor in explaining acceptance (89). And in a study among students, Schenk et al. (90) found that both injunctive and descriptive social norms (together with convenience) were the most important direct determinants of meat avoidance. This is in accordance with a modeling study by Eker et al. (91) who found social norms and self-efficacy to be the main drivers of shifting diets toward more sustainable levels. Moreover, a study by Lai et al. (92) confirmed the effect of both injunctive and descriptive social norms on meat purchases. Finally, a recent meta-review concludes that providing information on social norms appears promising to reduce the consumption of animal-based products (79). As social norms are low, and typically change slowly over time, the recent body of literature on dynamic norms may be of interest here. Dynamic norms provide information on how people’s behavior is shifting and appears to be effective in triggering behavior change (93). As many consumers indicate to have lowered their meat consumption in the past year (14), this may be used as a dynamic norm in interventions.



Strategies to lower meat intake

Finally, our study implies that a distinction should be made between several types of meats and several types of meat alternatives, when developing strategies to encourage meat reduction. Our study shows that the dietary groups greatly differ in their relative appreciation of different types of protein sources. In general, meat abstainers prefer plant-based protein sources over animal-based sources. For them, the bottleneck is the appreciation and consumption of cheese, which has a high environmental impact (94). Informing them on this subject and enticing them toward plant-based alternatives may be an effective route. Committed meat reducers value non-meat animal-sourced foods the most. Informing them on the sustainability impact of animal-sourced foods and targeting them with environmental and animal welfare messages could be helpful [see for a related recent study (95)]. Alternatively, these heavy flexitarians could be motivated to replace meat by fish more often as a study by Broekema et al. (94) showed that fish consumption may rise in the Netherlands. This group appreciates fish and most of them use fish to replace meat. Avid meat eaters in turn prefer meat products over other protein sources and for these meat-attached food consumers it is difficult to move away from their meat-eating habits. Therefore, for this group it might be an interesting route to stimulate a shift from red and processed meat toward white meat such as chicken, with a much lower impact on the environment and health (94)—leaving detrimental impact on animal welfare of this “meat shift” aside. Also, from the perspective of traditional gender roles, it is important to consider differences between different types of meats (57). Alternatively, this group of avid meat eaters could be targeted with a strategy that de Boer and Aiking (68) described as mixed dishes, combining proteins from animal and plant origin, the strategy “less but better,” which stands for smaller portions of animal-friendly produced meat (96) or “sustainability by stealth” [e.g., hybrid meats (97)].




Limitations and future research

As in every study, this study comes with several limitations that provide avenues for future research. Maybe the most important limitation lays in the fact that vegetarians and vegans were identified based on their self-reported identity as being a vegetarian or a vegan. We did not ask for their meat consumption frequency, which is a missed opportunity that could have been used as a check. Malek and Umberger (33) suggest that the size of this meat-abstaining groups would probably have been smaller based on food consumption frequencies. As stated by Malek and Umberger (33), future research is needed to explain these differences and to investigate effects of different classification methods.

In addition to the previous point, we measured meat consumption in number of days a week. We have no information on portion sizes. Portion size reduction can however be an effective strategy to decrease meat consumption (98, 99), particularly among subgroups that are attached to meat or find it difficult to prepare tasty low-to-non-meat meals. Future research should therefore assess the amounts of meat consumed.

Regardless of this probability of overrated numbers of meat abstainers—that possibly are not strictly abstaining from meat or animal-based products—the number of respondents that self-identified as a vegan was rather small to analyze as a separate group (see text footnote 1). Therefore, we combined vegetarians and vegans into one group of meat abstainers. Although this is common practice (35, 100), in the context of the urgently needed shift toward more plant-based diets this could be a missed opportunity. Strict vegans do not consume any animal-based foods and therefore do not need to shift their diets in this respect, whereas vegetarians may use a lot of animal-sourced alternatives for meat (such as cheese and eggs) which is not particularly desirable with respect to environmental and animal welfare issues. Malek and Umberger (33) and Lund et al. (101) show interesting differences between vegetarians and vegans in their food choice motives and ethical and utilitarian positions. More specific, Malek and Umberger (33) show that environmental impact is second most important for vegans, but does not appear in the top five of vegetarians. It would be interesting to in-depth research this group of vegans to search for learnings that can be applied to achieve shifts in other dietary consumer groups, to research how vegetarians can be convinced to reduce their non-meat animal-based consumption and to investigate how vegans can be motivated to continue with their plant-based diet as veganism appears to be the least stable diet (34).

Related to the previous issue, future research should take a closer look at strategies to reduce the consumption of non-meat animal-based products such as dairy, eggs and fish. Our research was mainly focused on meat reduction, but a shift toward more plant-based diets entails a reduction in all types of animal-sourced foods. Meat reduction has gained a lot of attention in recent literature, but much less research has been conducted on how to reduce consumption of other animal-sourced foods. This study shows that meat is often replaced by other animal-sourced products such as fish, eggs and cheese, especially among those that do not fully abstain from eating meat. In terms of environmental impact, replacing meat with other animal-derived products is not always desirable. The CO2 impact of cheese is for example higher than that of chicken (94, 102). The study by Malek and Umberger (33) showed that environmental impact is relatively more important to vegans than to vegetarians [MacInnis and Hodson (18) hint at a similar difference]. This suggests that attempts to reduce the consumption of non-meat animal-based products could benefit from stressing the environmental impact of the prevailing food system, and the role of animal-based products therein.

Another limitation relates to the way we questioned food choice motives. This has been done with short expressions to measure single food choice motives. Although this method has been validated (53), it is difficult to capture how respondents interpreted the concepts when rating them. Most items are obvious, but for example the item “makes me feel good” is ambiguous. The current research surprisingly showed that this motive is the second most important motive for abstainers to have stopped consuming meat. This could possibly be explained in different ways though. It may have something to do with what is known in literature as “warm glow,” positive feelings that are elicited by doing the right thing (103). Alternatively, consumers may perceive positive effects of plant-based diets on their (physical) well-being (104), although this is an underexplored area of research (105). Further research is needed on this topic of “feeling good.”

Moreover, the results are based on self-administered questionnaires. The cross-sectional design makes it impossible to draw conclusions on causality and therefore we cannot make any statements about shifts from one dietary group to another. Recent research by Milfont et al. (34) found that the probability of shifting from a meat-rich diet toward a vegetarian or vegan diet is low and previous work on flexitarianism suggests the same (14), but more research is needed on this topic. In addition, the lack of experimental elements in this study results in findings that could help to identify leads for interventions, but research is needed on how the insights from this manuscript can be turned into effective interventions that result in, preferably long-term, changes in dietary patterns of different consumer groups.

Furthermore, the data has been collected prior to the COVID-19 outbreak. It has been found that the impact of COVID-19 on dietary patterns was modest for most of the Dutch (106), although for per-capita meat consumption some reduction was observed (13). Such outcomes give reason to expect comparable results if we would repeat this study, but future research needs to confirm this presumption.

A final limitation has to do with cross-cultural validity. This study has been conducted in the Netherlands. The Dutch diet is characterized by a large proportion of so-called 3-component meals, consisting of three separate components for proteins (mostly meat), starch and vegetables. This type of main meal is not common practice in other cultures and therefore future research is needed in other countries to confirm our findings for other cultures. With respect to meat moderation and meat avoidance in other cultures it is also interesting to address whether and how religious beliefs play an influential role in animal-based food choices. In the current work religion was not explicitly taken into account. The Netherlands is a highly-secularized country though, but in other countries and regions religious reasons may be more important. Particularly in the field of vegetarianism it is not uncommon to pay some attention to religion (18, 35).




Conclusion

We conclude that meat abstainers differ from committed meat reducers and from avid meat eaters with respect to their socio-demographic characteristics, attitudes and norms, motives and food preferences and consumption. The results show that although differences across the groups are gradual and in the expected direction, interesting differences exist in motivations, particularly the valuation of animal welfare and “feeling good.” Moreover, in terms of valuation of protein sources the three groups are very distinct, which makes it unlikely to expect big shifts from one group to another in the short term. In view of the urgent need to move away from meat-heavy diets this is not entirely positive when it comes to expecting massive meat-reduced consumption behavior in the very near future.
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Footnotes

1     We fully realize that there are and could be in-group differences in vegetarians and vegans as well as differences between both meat-abstaining diet groups. However, in the present work we took both groups together because the vegans in our sample constituted a small group (n = 24), and their integration into one dietary category of meat abstainers is further justified by the fact that closer scrutiny revealed that both groups did not differ much except for vegans being slightly younger than vegetarians. With respect to the group of committed meat reducers or heavy flexitarians included in this study, it is relevant to point out that there is no single agreed-upon definition of flexitarianism [see further in Dagevos (10)]. A flexitarian occasionally eats meat, where it varies how often. Therefore, flexitarians could be subdivided into light, medium or moderate, and heavy flexitarians, for example, based on the number of days meat is eaten.
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Animal-based diets in Western countries are increasingly regarded as unsustainable because of their impact on human health, environmental and animal welfare. Promoting shifts toward more plant-based diets seems an effective way to avoid these harms in practice. Nevertheless, claims against the consumption of animal products contradict the ideology of the omnivorous majority known as carnism. Carnism supports animal-product consumption as a cherished social habit that is harmless and unavoidable and invalidates minorities with plant-based diets: vegetarians and vegans (veg*ns). In this theoretical review, we integrate socio-psychological and empirical literature to provide an identity-based motivational account of ideological resistance to veg*n advocacy. Advocates who argue against the consumption of animal products often make claims that it is harmful, and avoidable by making dietary changes toward veg*n diets. In response, omnivores are likely to experience a simultaneous threat to their moral identity and their identity as consumer of animal products, which may arouse motivations to rationalize animal-product consumption and to obscure harms. If omnivores engage in such motivated reasoning and motivated ignorance, this may also inform negative stereotyping and stigmatization of veg*n advocates. These “pro-carnist” and “counter-veg*n” defenses can be linked with various personal and social motivations to eat animal products (e.g., meat attachment, gender, speciesism) and reinforce commitment to and ambivalence about eating animal products. This does not mean, however, that veg*n advocates cannot exert any influence. An apparent resistance may mask indirect and private acceptance of advocates’ claims, priming commitment to change behavior toward veg*n diets often at a later point in time. Based on our theoretical account, we provide directions for future research.

KEYWORDS
 animal-product consumption, identity and conflict, motivated cognitions, carnism, dietary change, veg*nism


Introduction

In Western countries, animal-based diets – i.e., diets centered around meat and other animal products (e.g., seafood, dairy, eggs) – are the norm and these diets are now spreading across the globe. This trend, however, is increasingly criticized by scientists (Graça, 2016; Ripple et al., 2017; Poore and Nemecek, 2018; Willett et al., 2019) and minorities with plant-based diets – i.e., diets centered around food derived from plants (e.g., vegetables, fruits, legumes, seeds, nuts) (Melina et al., 2016; Rosenfeld, 2018; Medawar et al., 2019). Although “plant-based diets” is an umbrella term that may include diets with fewer animal products (Hemler and Hu, 2019), the most prominent and norm-challenging plant-based diets are those of vegetarians (who eschew meat) and vegans (who eschew animal products in general; Rosenfeld, 2018).

Vegetarians and vegans (veg*ns) often oppose the consumption of animal products because of their impact on animal welfare, environmental sustainability and human health (Janssen et al., 2016; Rosenfeld, 2018; Hopwood et al., 2020). In the following sections, we discuss these three common “veg*n” motives as claims against animal-product consumption (§1.1). Next, we discuss resistance to veg*n dietary change among the omnivorous majority, including identity-based motivational resistance (§1.2). We then clarify the aim and structure of our article (§1.3).


Claims against animal-product consumption


Animal products and animal welfare

Because the animals farmed for food (chickens, pigs, ruminants, fish) are most probably sentient and able to suffer (Low, 2012; Fleischman, 2020), their mass production and instrumental use for consumption poses a pressing moral problem (Singer, 1975; Francione, 2020; Bruers, 2021). At any given moment, there are billions of vertebrate animals that are being farmed for food globally and most are raised in factory farms to maximize productivity (~74% of farmed land animals and virtually all farmed fish; Anthis & Anthis, 2019). Common sources of animal suffering include: intensive confinement in artificial conditions, unhygienic overcrowding, early mother-offspring separation and mutilating procedures (e.g., debeaking of chickens, tail docking of pigs, disbudding of cattle; Graça, 2016; Nordquist et al., 2017). Even “humane” slaughter typically involves stunning by a captive bolt, through electrocution or gas suffocation (Browning and Veit, 2020). To deny sentient beings bodily autonomy and care simply because they do not belong to the human species would be arbitrary species-based discrimination (i.e., speciesism; Bruers, 2021). Boycotting products for which animals were exploited and harmed by adopting a vegan lifestyle “as far as possible and practicable” seems to be a logically consistent approach to avoid speciesism and prevent suffering (Wrenn, 2018; Francione, 2020; Bruers, 2021). Likewise, avoiding the killing (i.e., vegetarianism) and exploitation of farmed animals (i.e., veganism) for consuming their flesh and byproducts as food is often a primary motive of veg*ns (Janssen et al., 2016; Rothgerber, 2017). Although animal rights arguments arguably provide the clearest challenge against animal-product consumption, the (over)consumption of animal products also poses environmental and health problems (Clark et al., 2019; Willett et al., 2019).



Animal products and environmental sustainability

Indeed, the widespread global consumption of animal products, particularly in Western countries, is a leading cause of urgent environmental problems, including the decimation of natural habitats and wildlife, nutrient pollution and global warming (Machovina et al., 2015; Springmann et al., 2016; Poore and Nemecek, 2018). While environmental impacts may vary considerably depending on the type of animal product and the producer (up to 50-fold for the same product; Poore and Nemecek, 2018), plant-based foods are generally less resource-intensive (excl. nuts, legumes) and polluting (Poore and Nemecek, 2018; Shepon et al., 2018), especially compared to red and ruminant meats (10–100 fold impact; Clark et al., 2019, 2022). Likewise, diets with less animal products (e.g., healthy meat-reduced, no ruminant meat, veg*n) offer substantial environmental benefits, with vegan diets being the most eco-friendly (Hallström et al., 2015; Chai et al., 2019). Although modern plant-based diets increasingly include highly processed animal-product alternatives (e.g., sausages, burgers), which are usually more impactful than minimally processed plant foods (MacDiarmid, 2021), actual animal products are overall still less environmentally sustainable than these alternatives (Bryant, 2022; Clark et al., 2022). Only in very rare cases a healthy diet with some meat (mainly local) is more sustainable than a veg*n diet (e.g., many processed foods from afar) (Chai et al., 2019). Directly allocating more plant crops for human consumption rather than feeding livestock would allow to reduce global food-feed competition and foster intra- and intergenerational equity while maintaining land to conserve biodiversity and regaining land to tackle climate change (Stoll-Kleemann and Schmidt, 2017; Poore and Nemecek, 2018).



Animal products and human health

Lastly, an excessive consumption of animal products that include high levels of saturated fat and cholesterol has been associated with chronic non-communicable diseases of welfare that lower life expectancies (Springmann et al., 2016; Wang et al., 2016; Clark et al., 2019; Barnard and Leroy, 2020). In particular, higher intakes of (un)processed red meat have been linked with cardiovascular disease (Wang et al., 2016), stroke (Kim et al., 2017), cancer (Wang et al., 2016), obesity (Rouhani et al., 2014) and type 2 diabetes (Neuenschwander et al., 2019). Nevertheless, the exact health effects of high meat consumption are difficult to disentangle because of potential confounding with (other) unhealthy behaviors (Boutron-Ruault et al., 2017). By contrast, fish and seafood are typically associated with improved health (Clark et al., 2019, 2022), though the (over)exploitation of wild-caught sea-animals and aquaculture expansion also poses environmental and animal welfare problems (Lam, 2019). In addition, avoiding factory farmed animal products (esp. from chickens and pigs) may decrease the risk of spreading zoonotic infectious diseases (Karesh et al., 2012; UNEP, 2020; Hayek, 2022) and antibiotic-resistance related illness (Tang et al., 2017; Hayek, 2022).

A common motive among people to adopt veg*n diets is to prevent and treat diseases of welfare (e.g., obesity, type 2 diabetes, cardiovascular disease) (Radnitz et al., 2015; Cramer et al., 2017; Costa et al., 2019) and nutritional science indicates that well-planned veg*n diets may indeed serve this function (Melina et al., 2016; Medawar et al., 2019; Selinger et al., 2022). Nevertheless, it is important to note that plant-based diets can also be unhealthy if they include unhealthy ingredients (e.g., highly processed plant-based alternatives high in fat, sugar and salt) or exclude healthy plant-based foods (e.g., vegetables, fruits, whole grains, olive oil, nuts) (Clark et al., 2019; Barnard and Leroy, 2020; MacDiarmid, 2021). There is also weak evidence that a vegan diet increases the risk of bone fractures, which could be due to lower intakes of vitamin B-12, vitamin D, calcium and protein (Craig, 2009; Selinger et al., 2022). Vegan diets thus require a reliable source of these nutrients via fortified foods or supplements (other nutrients of potential concern are omega-3-fatty acids, taurine, iron and zinc) (McCarty, 2004; Craig, 2009). Another common health motive among veg*ns is the promotion of physical and mental fitness (e.g., lose weight and gain energy) (Radnitz et al., 2015; Cramer et al., 2017; Costa et al., 2019). Evidence as to whether veg*n diets improve or decrease mental health (e.g., depression) is, however, mixed and not robust (Rosenfeld, 2018; Selinger et al., 2022).

Although veg*n diets could in principle provide integrated solutions to avoid animal, environmental and health harms associated with animal-product consumption, veg*ns remain a minority and claims against animal-based diets are often resisted by members of the omnivorous majority (Morris et al., 2014; De Groeve and Rosenfeld, 2022). This resistance has sparked a lot of academic interest (Graça et al., 2019).




Resistance to veg*n dietary change


General barriers to veg*n dietary change

Over the past decades, a vast body of literature has emerged on the barriers and enablers to eat less animal products and to adopt veg*n diets (Corrin and Papadopoulos, 2017; Graça et al., 2019; Taufik et al., 2019), with important work on the history of meat-eating (Leroy and Praet, 2015; Chiles and Fitzgerald, 2018), reviews on the psychology of veg*nism (Ruby, 2012; Rosenfeld, 2018) and systematic reviews on interventions to reduce meat eating (Bianchi, Dorsel, et al., 2018a; Bianchi, Garnett, et al., 2018b; Harguess et al., 2020; Kwasny et al., 2022). Other reviews discussed meat reduction or plant-based diets/alternatives within the context of health promotion (Corrin and Papadopoulos, 2017; Bryant, 2022), pro-environmentalism (Hartmann and Siegrist, 2017; Bryant, 2022) and animal protection (Mathur et al., 2021). In addition, various theories have been applied to examine meat-eating (Povey et al., 2001; Graça et al., 2016; Grünhage and Reuter, 2021), including cognitive dissonance theory (Festinger, 1962) to gain insight in the meat paradox (“how can people care about animals, but also eat them?”) (Loughnan et al., 2014; Lin-Schilstra and Fischer, 2020) and the psychology of meat-eating as a morally questionable and dissonance-arousing activity (Bastian and Loughnan, 2017; Rothgerber, 2020). This vast literature indicates that the promotion of meat reduction and veg*n dietary changes is held back by a complex and diverse set of barriers, involving both macro-level historical, economic, political, technological and societal barriers and micro-level psychological barriers concerning awareness and habitual behavior, conflicting goals and values, ambivalent feelings and moral disengagement (Graça, 2016; Graça et al., 2019; Harguess et al., 2020).

More in particular, vegetarian and especially vegan diets may be criticized for being a privilege that may not be achievable for everyone due to medical conditions (e.g., health disorders), increased vulnerability (e.g., childhood, pregnancy), restricted food access (e.g., food deserts, livestock dependency), a lack of nutrition literacy, time or money (Greenebaum, 2017; Leroy et al., 2020). Cooking with fresh plant foods may be time-consuming while highly processed plant-based convenience foods are less nutritious in comparison (MacDiarmid, 2021). In addition, besides veg*n dietary changes, “less but better” animal products (i.e., more healthy, eco- and animal-friendly) and production systems (e.g., agroecological, regenerative) could provide pragmatic solutions to improve the global food system and human, environmental and animal health (Sahlin and Trewern, 2022).

In response to these criticisms, one may argue that an insistence on 100% purity in vegan practice is counter-productive (cf. “as far as possible”) (Leenaert, 2017) and that the ability to make healthy food choices in general is a luxury that requires nutrition literacy (Greenebaum, 2017). In addition, Bryant’s (2022) meta-analysis indicates that plant-based convenience foods are generally more nutritious than the animal products they replace. However, nutritional profiles of plant-based alternatives are highly variable (see also Clark et al., 2022) and further improving their healthiness (e.g., reducing salt and increasing protein, iron, vitamin B-12 content), familiarity, price and sustainability is recommended. Lastly, the promotion of veg*n diets may be complemented with “less but better” strategies, although these strategies have been criticized for lacking clear implementation goals (Sahlin and Trewern, 2022), while veg*n diets provide clear goals that also challenge speciesism more strongly (Singer, 1975; Rosenfeld, 2019b). In either case, the extent with which animal-product consumption is avoidable in practice remains open for empirical research. Although it is clear that omnivores may resist dietary change due to a wide variety of factors, our article elaborates on one potent motivational barrier: identity.



Identity-based motivated resistance to veg*n dietary change

More recently, there has been an increased attention on the influence of social identity on attitudes toward meat reduction and veg*nism, for example by considering the influence of political identity (Dhont and Hodson, 2014), gender (De Backer et al., 2020), species (Leite et al., 2019) and cultural identity (Ruby et al., 2016). Social identity refers to one’s self-perception based on feelings of belonging to a particular social group (e.g., conservatives, females, humans) (Tajfel, 1972; Turner and Reynolds, 2010). According to social identity theory (Tajfel and Turner, 1979, 1986), people are able to flexibly construe themselves as individuals or group members across situations, depending on perceived similarities and differences in a social comparison context (Turner and Reynolds, 2010; Hogg, 2016). The theory postulates that people desire a positive and distinct identity which, through social comparison and identification, could explain why people are motivated to favor their own ingroup (i.e., ingroup favoritism) and discriminate against outgroups, even when they are categorized based on minimal criteria (e.g., preferring a painting of Klee vs. Kandinsky) (Abrams, 2001; Otten, 2016). Given that the mainstream ideology (called “carnism”) legitimizes the consumption of animal products (e.g., as normal, natural, and necessary) (Joy, 2009, 2018) and delegitimizes veg*n minorities and veg*n practices (Joy, 2009, 2018), the omnivorous majority may resist changing their diet because they are motivated to protect their identity as consumers of animal products when confronted with an “outgroup” of veg*n advocates. What is currently missing in literature, however, is a comprehensive account of how ideological resistance to veg*n advocacy can be traced back to identity-based motivations.




Aim and structure of the present review

The aim of this theoretical review is to provide an identity-based motivational account to understand ideological resistance to veg*n advocacy (visualized in Figure 1). First, we discuss veg*n advocacy against animal-product consumption (§2.1): Veg*ns often internalize their diet in their moral identity (§2.1.1), which may motivate them to engage in veg*n advocacy and signal a moral identity by making claims that eating animal products is harmful and avoidable (§2.1.2). Next, we introduce the reader to the omnivorous majority, which may exhibit ideological (i.e., carnist) resistance to veg*n advocacy (§2.2.1). We theorize that this “carnist resistance” stems from a simultaneous threat to omnivores’ moral identity and their identity as consumer of animal products (i.e., their carnist identity) (§2.2.2). To resolve moral/carnist identity threat, omnivores may rationalize their diet and obscure harms through motivated reasoning and motivated ignorance (i.e., pro-carnist defenses) (§2.2.3), which are theorized to inform negative stereotyping and stigmatization of veg*n advocates (i.e., counter-veg*n defenses), respectively (§2.2.4). We then discuss how these pro-carnist and counter-veg*n defenses are linked with different personal and social identity-based motivations (e.g., meat attachment, politics, gender) to maintain one’s carnist identity (§2.2.5) and how these defenses ultimately allow to reject and ignore advocate claims, reinforcing commitment to and ambivalence about animal-product consumption (§2.2.6). Nevertheless, this does not mean that advocates cannot exert influence. Apparent resistance to advocates’ claims may mask an indirect and private acceptance (i.e., conversion) and commitment to behavioral change (§2.3); this conversion can happen immediately (§2.3.1), but is often delayed (§2.3.2). Lastly, we provide directions for future research to test and qualify features of our account in the Discussion section (§3). One limitation we wish to disclose upfront, is that our work is mostly based on literature with WEIRD (i.e., Western, Educated, Industrialized, Rich, and Democratic) study samples and thus mainly representative for this study population.
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FIGURE 1
 Identity-based Motivational Account of Carnist Resistance to Veg*n Advocacy. Veg*n minorities who engage in advocacy signal a moral identity by making claims that animal-product consumption (APC) is harmful and avoidable. This may evoke carnist resistance among the omnivirous majority, which may ultimately reinforce commitment to and ambivalence about APC. However, apparant resistance may mask immediate and delayed conversion (i.e., indirect and private acceptance of the advocates’ claims), priming commitment to behavioral change. We assume veg*n advocates’ primary claims consider the impact of APC on animal welfare, followed by concerns about environmental welfare and human health. Our account is explained in detail in the article.





Theoretical account


Veg*n advocacy against animal-product consumption


The veg*n minority and moral identity

As a minority (Martin et al., 2008), veg*ns are a numerically small group (about 2–10% in Western countries; Corrin & Papadopoulos, 2017) who typically hold moral, antinormative positions. Although veg*ns may have various motives for their diet – such as taste preference, religious or political beliefs, upbringing, influence of family and friends, and financial constraints (Ruby, 2012; Rosenfeld and Burrow, 2017), the three most common veg*n motives in Western countries include concerns about animal, environmental and health (see §1.1) (Janssen et al., 2016; Rosenfeld, 2018; Hopwood et al., 2020). These three motivations often co-occur (Janssen et al., 2016; Trethewey and Jackson, 2019) and may form a hierarchy with “more moral” motivations being viewed more positively (i.e., concerns about animals followed by environmental and then health concerns), especially among vegans (MacInnis and Hodson, 2021).

Because veg*ns often decide to consciously deviate from carnist norms based on strong moral motivations, they tend to strongly internalize their diet as an important aspect of who they are (Rosenfeld and Burrow, 2018; Rosenfeld, 2019b) and as a part of their moral identity (Chuck et al., 2016; Feinberg et al., 2019), i.e., their identity as a morally committed person and associated thoughts, feelings, and behaviors with regard to promoting or protecting the welfare of others (Aquino and Reed, 2002; De Groeve and Rosenfeld, 2022). The labels “vegetarian” and “vegan” may be a source of ingroup pride (Rosenfeld, 2018), facilitate cooperative group formation (Smaldino, 2019) and moral identity signaling (Aquino and Reed, 2002; Paxman, 2016), so that omnivores may readily perceive veg*ns as morally committed advocates who attract attention for “their” cause (Markowski and Roxburgh, 2019; De Groeve et al., 2021).



Veg*n advocacy and moral identity signaling

Indeed, there are a lot of actions veg*ns may partake to promote their diet and moralized identity, such as sharing messages on social media, signing petitions, donating money to campaigns and/or protesting (Thomas et al., 2019). Veg*ns may participate in various education and community engagement – from cooking and sharing veg*n food with others, to writing books or articles, to engaging in outreach (e.g., giving lectures, advertising stalls) (Chuck et al., 2016; Paxman, 2016). Yet, there is a lot of heterogeneity in how veg*ns construe their identity and engage in different forms of advocacy (Chuck et al., 2016; Paxman, 2016; Thomas et al., 2019). While only a radical minority engages in illegal actions such as clandestine investigations and animal rescue operations in pursuit of social change (Thomas et al., 2019), many veg*ns may detach from the veg*n label in some circumstances, see it as a personal burden, and are reluctant to discuss their dietary preferences with others (Chuck et al., 2016; Paxman, 2016; Rosenfeld and Tomiyama, 2019).

Based literature on veg*ns’ main motives and collective goals (MacInnis and Hodson, 2021; De Groeve and Rosenfeld, 2022), we presuppose that veg*n advocacy primarily involves claims that animal-product consumption harms animals, while claims about environmental and/or health harms are secondary. Stronger moral convictions, a stronger rejection of carnist and speciesist majority beliefs and a higher perceived inconsistency between moral vs. majority beliefs may motivate activism (Piazza et al., 2015; Harrington et al., 2022). In addition, Judge et al. (2022) showed that more principled convictions predict engagement in vegan advocacy via a stronger identification with other vegans and animals, perceived collective efficacy and moral outrage. Although pragmatic veg*n advocates may welcome incremental dietary changes (i.e., eating less meat/animal products rather than none) based on various motives, the desire to communicate a clear moral identity with consistent goals may cause veg*ns to dissociate from other self-identified veg*ns who do not share the same motives (e.g., categorizing health-motivated veg*ns as merely plant-based dieters) or calls for change (e.g., dismissing incremental changes as hypocritical) (Leenaert, 2017; MacInnis and Hodson, 2021; De Groeve and Rosenfeld, 2022). Advocates who clearly signal a moral identity are likely to evoke carnism-induced ideological resistance among members of the omnivorous majority (De Groeve and Rosenfeld, 2022; De Groeve et al., 2022).




Carnist resistance to veg*n advocacy


The omnivorous majority and carnist resistance

Although humans have gradually included meat in their diet over evolutionary history, the prevalent consumption of animal products only became the norm in Western countries over the last century (Graça, 2016; Chiles and Fitzgerald, 2018). Joy (2009) introduced the term “carnism” to refer to the normative belief system that legitimizes animal-product consumption as a given rather than a choice, rendering associated harms “invisible.” Indeed, many people nowadays are socialized to adopt a diet rich in animal products as a part of their identity, which is by default deemed appropriate and therefore unlabeled (Bastian and Loughnan, 2017; de Boer et al., 2017). Consequently, omnivores generally do not consider their diet as a central aspect of who they are or take pride in their diet (Piazza et al., 2015; Rosenfeld and Burrow, 2018). Although omnivores generally care about animal welfare and, to some extent, the environment (Trethewey & Jackson, 2019), they tend to dissociate these values from their dietary pattern (Lacroix and Gifford, 2019; Rothgerber, 2020) and do not report prosocial/moral motives to follow their diet (Rosenfeld and Burrow, 2018). The most common reasons for eating meat include taste, habit, upbringing, convenience (e.g., socially, practically, financially), and perceived health of eating meat (Povey et al., 2001; Mullee et al., 2017; Lacroix and Gifford, 2019). Compared to veg*ns, omnivores are moderately more likely to endorse conventional values that bind groups together, including power/authority, loyalty and purity (Graham et al., 2013; Grünhage and Reuter, 2021; Holler et al., 2021).

Because the omnivorous diet is conventional, majority norms exert a strong immediate influence on omnivores. One reason for majority’s social power is that majority membership protects against social rejection (Martin et al., 2008): eating and sharing animal products is a way to facilitate social bonding and different animal foods may characterize different nations (e.g., Australian meat pies), celebrations (e.g., Thanksgiving Turkey) or (sub) cultures (Markowski and Roxburgh, 2019; Nguyen and Platow, 2021). For example, in Western countries many people love dogs and eat pigs (Joy, 2009), while eating dogs may be acceptable in some Asian countries (Podberscek, 2009) and eating pigs is forbidden by Islamic and Judaic scripture (Farouk et al., 2015). Majorities also exert a powerful influence because individuals may doubt their own convictions in the face of the majority (Martin et al., 2008; Bolderdijk and Jans, 2021; May and Kumar, 2022). Conforming to majority norms (e.g., eat what your peers eat) enables fast and frugal decision making, obviating the need for individuals to extensively deliberate on food choice (Henrich et al., 2001). Unsurprisingly then, one of the most persistent barriers to follow more plant-based diets are conformity pressures (Ruby, 2012; Leenaert, 2017; Lacroix and Gifford, 2019).

Conformity pressures may explain why meat reduction initiatives may evoke considerable resistance (Morris et al., 2014) and why omnivores often report having experienced conflict with veg*ns, who oppose the majority’s carnist ideology (Guerin, 2014; Piazza et al., 2015; Markowski and Roxburgh, 2019). Conversely, veg*ns can be targets of anti-veg*n bias (Earle and Hodson, 2017) such as social stigma and negative stereotypes (Chin et al., 2002; Minson and Monin, 2012; MacInnis and Hodson, 2017; Markowski and Roxburgh, 2019; De Groeve and Rosenfeld, 2022). Joy (2018) distinguishes two sets of psychological defenses people use to maintain animal-product consumption and resist change, which we refer to as “carnist resistance”: (1) defenses that legitimize the consumption of animal products (i.e., pro-carnist defenses) and (2) defenses that delegitimize veg*nism (i.e., counter-veg*n defenses). These two defenses resemble a tendency of people to selectively seek and process information that confirms one’s identity or position (i.e., confirmation bias), while being disproportionally more critical of refuting information (i.e., disconfirmation bias; Taber and Lodge, 2012). At the same time, it is important to note that defensive and stigmatizing attitudes are dynamic and may vary considerable across individuals, cultures and contexts (Paxman, 2016; MacInnis and Hodson, 2017). Individual variation and the versatility of the human mind (e.g., identities, language) through time should prevent us from essentializing identity categories. As we analyze carnist resistance further, we will consider more variety among omnivores in how they might respond to veg*n advocacy.



Carnist resistance as a consequence of moral-carnist identity threat

Most research that examined carnist resistance until now has relied on cognitive dissonance theory (Festinger, 1962) to explain the maintenance of meat consumption as a morally-conflicting behavior (i.e., the meat paradox) (Bastian and Loughnan, 2017; Lin-Schilstra and Fischer, 2020; Rothgerber, 2020). Cognitive dissonance refers to a state of negative arousal that arises when someone holds two contradictory cognitions, typically involving a behavior versus an attitude (e.g., eating meat but caring for animals). Subsequently, individuals are motivated to resolve this perceived inconsistency either by changing one’s behavior (e.g., refusing to eat meat) or by changing one’s attitudes (i.e., defending meat consumption).

In our account of carnist resistance, we draw on revisions of cognitive dissonance theory that integrate the role of identity or the self-concept (Cooper, 2007). Self-based revisions of dissonance theory assert that perceived attitude-behavior inconsistencies do not just arouse dissonance due to a perception of inconsistency between two cognitions (Festinger, 1962), but that dissonance only occurs to the extent that it involves a threat to the self (Cooper, 2007): When a behavior is perceived as contradicting one’s self-concept in Aronson’s (1968) self-consistency account, or when it challenges one’s self-integrity as a moral and competent person in Steele’s (1988) self-affirmation account. These accounts are in line with the postulate that humans desire a positive and distinct identity (Hogg, 2016). Consequently, omnivores are likely to experience self-threat when veg*n advocates signal a moral identity by claiming that animal-product consumption entails avoidable harm. More specifically, such an exposure may readily threaten omnivores’ own moral identity (Bastian and Loughnan, 2017; De Groeve and Rosenfeld, 2022). In addition, although omnivores generally view eating animal products as a given and not as central to their identity (Joy, 2009; Rosenfeld and Burrow, 2018), a confrontation with veg*n advocates may increase the salience of omnivores’ carnist identity – their identity as consumers of animal products (or non-veg*ns) and the thoughts, feelings and behaviors associated with it (De Groeve and Rosenfeld, 2022). Based on this theorizing, Minson and Monin (2012) their measure of anticipated moral reproach (e.g., “If they saw what I normally eat, most vegetarians would think I am extremely (im)moral.”) can be construed as a proxy of moral/carnist identity threat and the meat paradox can be construed as an inconsistency between omnivores’ moral and carnist identity, which omnivores are motivated to resolve in order to maintain a positive identity and avoid dissonant feelings of self-threat. Our theorizing is also consistent with the New Look model of dissonance, according to which individuals reduce dissonance to render consequences of behavior non-aversive (Cooper, 2007).

Based on research on the meat paradox, meat-related dissonance (e.g., Bastian and Loughnan, 2017; Rothgerber, 2020), moral disengagement (Graça et al., 2016) and research on identity-protective and motivated cognition (Kunda, 1990; Kahan, 2013; Williams, 2020; May and Kumar, 2022), a distinction can be made between two broad categories of pro-carnist defenses omnivores employ to resolve moral/carnist identity threat: (1) motivated reasoning and (2) motivated ignorance. Below, we will shortly discuss these motivated defenses and clarify their interrelationship with counter-veg*n defenses in the form of negative stereotyping and stigmatization. We note that our discussion is mainly focused on defenses against animal welfare claims because these embody the primary motive for veg*n advocacy (MacInnis and Hodson, 2021) and have been studied most extensively. In addition, environmental and especially health claims pro veg*nism may be less persuasive or arouse less dissonance (De Groeve and Rosenfeld, 2022; Silva Souza and O’Dwyer, 2022).



Pro-carnist defenses: Motivated reasoning and motivated ignorance


Motivated reasoning: Rationalize harm and animal-product consumption

When omnivores are exposed to veg*n advocates, we argue that they are likely to experience dissonance because their claims are difficult to ignore (De Groeve and Rosenfeld, 2022), subsequently arousing a motivation to actively defend their salient carnist identity by engaging in motivated reasoning (Rothgerber, 2020). Motivated reasoning involves arriving at a particular position one wants to arrive at (Kunda, 1990), which allows for reducing dissonance (Rothgerber, 2020), affirming one’s identity (Kahan, 2013) and expressing loyalty to groups one depends on for material and social support (Kahan, 2013). Defense mechanisms relying on motivated reasoning justify eating animal-derived products as relatively harmless and/or as difficult or impossible to avoid, implying a denial of responsibility (Bastian and Loughnan, 2017). These dissonance-reducing defenses have also been described as unapologetic or direct/active defenses in literature on meat-related dissonance (Hartmann and Siegrist, 2020; Rothgerber, 2020) and distort evidence showing that eating animal products involves avoidable harm.

Omnivores may rationalize harm by denying the collateral damage associated with eating animals for the environment, public health and animal welfare (Rothgerber, 2013; Graça et al., 2016). Eating animal products may be rationalized as unavoidable (i.e., a requirement) by endorsing “the 4Ns” (Piazza et al., 2015, 2020; Hopwood et al., 2021a): the belief that consuming animal products is Necessary for one’s health, too Nice or enjoyable to forego, a Normal practice that is socially desirable and something Natural to do. Omnivores may also feel morally licensed to eat animal products if they endorse speciesism and human supremacy over animals and the natural environment (Graça et al., 2016; Caviola et al., 2019), for example through hierarchical and fate justifications (e.g., humans are on the top of the food chain and meant to eat animals) and religious licensing (i.e., God intended for us to eat animals; Rothgerber, 2013). Furthermore, omnivores may deny or diffuse responsibility by expressing moral outrage and blaming third parties such as industries, society and government (Graça et al., 2016; Rothgerber, 2020; Silva Souza and O’Dwyer, 2022).

These defensive rationalizations are reminiscent of a fight-response to stress (Cannon, 1932) and Joy’s (2009) characterization of carnism as a power-oriented ideology that supports a culture of violence. Various institutions are complicit by catering to omnivores’ confirmation bias: Animal farming industry and stakeholder groups have a powerful interest to externalize production costs and reinforce a cheap, ubiquitous supply of animal products (Weis, 2013); existing laws and advertisements often convey the falsely reassuring message that farmed animals are treated humanely without needless suffering (Bastian and Loughnan, 2017; Francione, 2020; Clare et al., 2022), and media coverage of veganism tends to confirm the ideological preferences of their audience (Cole and Morgan, 2011).

Although omnivores who are more committed to their diet are more likely to engage in motivated reasoning (Rothgerber, 2013, 2020; Piazza et al., 2015; Graça et al., 2016), it is relevant to note that rationalizations in support of animal-product consumption are typically not strongly endorsed by omnivores (Rothgerber, 2013; Piazza et al., 2015; Monteiro et al., 2017). This may indicate that these defenses mainly serve to maintain a mostly habitual activity once ambivalent thoughts or feelings about eating animal products come to mind (Buttlar and Walther, 2018; Piazza, 2020). Omnivores may also vary considerably in how they respond to veg*n advocates. In between radical vegan activists and deliberate anti-veg*ns at two opposing ends of a putative dietarian-ideological continuum (De Groeve and Rosenfeld, 2022; Gregson et al., 2022; Verain et al., 2022), omnivores’ attitudes may be less outspoken and more ambivalent (Povey et al., 2001; Berndsen and Van Der Pligt, 2004; Graça, Calheiros, et al., 2015a). For example, people who consciously eat less meat (i.e., flexitarians) may still belong to the omnivorous majority, but resemble veg*ns in that they deviate from carnist norms (Rosenfeld, 2018). Likewise, their attitudes toward meat and vegetarianism often fall in-between those of conventional omnivores and veg*ns (Rosenfeld, 2018) and flexitarians are less likely to defend meat-eating through motivated reasoning (Rosenfeld, 2018; Rosenfeld et al., 2019; De Groeve et al., 2022).

As motivated reasoning involves defending oneself using reasons irrespective of their accuracy (Williams, 2020) and arriving at a particular position one wants to arrive at (Kunda, 1990), it is typically related with a motivation to avoid acquiring certain information contradicting this position: motivated ignorance (Williams, 2020), most clearly expressed in the form of denial (Piazza et al., 2015; Rothgerber, 2020). However, if people are more ambivalent about eating animal products, motivated ignorance may suffice as a defense mechanism on itself without actively defending one’s carnist identity through motivated reasoning (Rothgerber, 2020).



Motivated ignorance: Obscuring harm related to animal-product consumption

Although motivated (or strategic) ignorance generally refers to an avoidance of acquiring available information that is perceived as potentially aversive, it may also involve the distortion or obfuscation of information (Onwezen and van der Weele, 2016; Golman et al., 2017), motivated forgetting, a refusal to acknowledge what one knows (willful ignorance), and self-deception (Golman et al., 2017). Identity-protective motivated ignorance may be socially adaptive, as it allows people to blend in with desirable groups and avoid social sanctions (Williams, 2020). Concerning animal-product consumption, defense mechanisms relying on motivated ignorance obscure evidence of harm related to animal-product consumption (Rothgerber, 2020). These defenses are also described as dissonance-preventing, indirect or apologetic defenses in literature on meat-related dissonance (Hartmann and Siegrist, 2020; Rothgerber, 2020), allowing omnivores to avoid carnist identity threat and comply with the omnivorous majority.

Motivated ignorance is evident in omnivores who avoid information about the sentient minds of farmed animals (Buttlar and Walther, 2018; Leach et al., 2022) and factory farming conditions (Cornish et al., 2016; Onwezen and van der Weele, 2016). Consumers may also dissociate vegan diets from animal rights philosophy (Lundahl, 2020) and animal products from their animal origins so that farmed animals and their suffering remain hidden (Benningstad and Kunst, 2020). Animal harms can also be obscured if consumers dichotomize animals in those who are farmed for food (i.e., treated as objects) and those who are kept as companion animals (i.e., treated as subjects) (Amiot et al., 2019; Rothgerber, 2020) or if harm is neutralized by claiming that meat is only rarely eaten or ethically sourced (Rothgerber, 2015, 2020; Dowsett et al., 2018). For example, a recent US survey found that, while consumers on average believed that 69% of animals are factory farmed, many reported thinking that animals are treated well (62%) and that they usually buy animal products from humanely raised animals (Reese, 2021). Evidence of a rising flexitarian self-identification combined with stable and high self-reported meat consumption levels has been reported for the Netherlands (Dagevos, 2021). Another recent study showed that consumers may willfully disregard solutions targeting factory farming to prevent future pandemics, especially if they are meat-committed (Dhont et al., 2021). Socially motivated ignorance and fear of ostracism could play a role in climate change skepticism in (conservative) groups where expressing concern about global warming is identity-inconsistent (Williams, 2020). Socially motivated ignorance may reinforce pluralistic ignorance, a situation where individuals privately reject a norm, but are swayed to comply with the majority position because they falsely assume that others privately endorse it (Delon, 2018). In this way, omnivores can (privately) identify as being animal-and eco-friendly (Trethewey and Jackson, 2019) or morally condemn conventional farming conditions when reading about it (Hartmann and Siegrist, 2020) without considering themselves responsible for its problems (Graça et al., 2016). A considerable amount of US consumers even favors banning factory farming (51%), slaughterhouses (45%) or all animal farming (36%) (Reese, 2021), while not adopting congruent dietary behavior that may reduce ambivalent feelings about eating meat (Povey et al., 2001).

Defenses relying on motivated ignorance are reminiscent of a flight-response to stress (Cannon, 1932) and Joy’s (2009) characterization of carnism as an “invisible” ideology that supports a culture of silence where the implicit norm is to speak no harm, hear no harm and see no harm. How people produce, promote, prepare and talk about animal products obscures the link between the product and its animal origins (Benningstad and Kunst, 2020). For example, meat consumers may feel more apathy toward animals and feel less disgusted by eating meat if the killing of farmed animals is described as “harvesting,” if the flesh of animals (pigs, cows) is described in culinary terms (pork, beef), or if the meat resembles the original animal less rather than more (Kunst and Hohle, 2016). Animal farming industry uses similar tactics as the tobacco and fossil industry to mystify harm, while encouraging ongoing consumption (Clare et al., 2022). Bastian and Loughnan (2017) elaborate on how information avoidance may spread and become embedded in minds and cultures and how habits, institutions and rituals may operate like a veil of ignorance. In what follows, we discuss how motivated cognitions (i.e., pro-carnist defenses) among omnivores may reinforce the negative stereotyping and stigmatization (i.e., counter-veg*n defenses) of veg*n advocates who pierce this veil of ignorance by challenging animal-product consumption (Rothgerber, 2020; De Groeve and Rosenfeld, 2022).




Counter-veg*n defenses: Negative stereotyping and stigmatization of veg*n advocates


Motivated reasoning informs negative stereotyping of veg*n advocates

According to self-categorization theory (Turner et al., 1987; Hogg, 2016), stereotypes are not just mental representations of a social category (i.e., prototypes) that are widely shared among people, but also serve the social function to justify ingroup behavior (Hornsey, 2008; Turner and Reynolds, 2010). As such, negative stereotypes that derogate the veg*n outgroup can be connected with motivated reasoning to justify one’s carnist identity and diet. Although the content of stereotypes typically revolves around a stable core (e.g., vegetarians do not eat meat), their expression may differ depending on the social comparison context (Hogg, 2016). For example, (negative) stereotyping may depend on how visible or voluntary one’s veg*n identity is or on the extent that a veg*n identity is seen as socially disruptive or threatening (Greenebaum, 2012; Minson and Monin, 2012; Guerin, 2014; Rothgerber, 2014).

Although veg*ns may be appreciated for their perceived morality, commitment and their animal-loving, eco-friendly and healthy image (De Groeve et al., 2021), arguably the most salient negative stereotype associated with veg*n identities, is that they are moralistic (Markowski and Roxburgh, 2019; De Groeve et al., 2021; De Groeve and Rosenfeld, 2022). This moralistic stereotype reflects a social truth to some extent, because veg*ns may generally look down on omnivores more than omnivores look down on veg*ns (Rosenfeld and Burrow, 2018; Rosenfeld, 2019a), arguably because they are more likely to strongly identify as a group challenging (vs. defending) the status quo (Bäck and Lindholm, 2014) and view the consumption of animals for food as immoral and disgusting (Povey et al., 2001). Similarly, vegans may negatively judge vegetarians as hypocrites and akin to omnivores for still consuming dairy and eggs (thus supporting the exploitation of cows and chickens) (Povey et al., 2001; Ruby, 2012; Plante et al., 2019). Nonetheless, research also suggests that omnivores may overestimate the extent with which vegetarians look down on them and a stronger anticipated moral reproach predicts more negative stereotyping (Minson and Monin, 2012). Omnivores’ moralistic perceptions of veg*ns may partly stem from defensively distorting moral commitment perceptions to resolve the meat paradox and carnist identity threat (De Groeve and Rosenfeld, 2022). Omnivores are more likely to stereotype vegans (vs. vegetarians) as moralistic (De Groeve et al., 2021), especially if vegans have animal ethics (vs. health) motivations and engage in public advocacy (De Groeve et al., 2022), and if veg*ns’ communication is static and results-oriented rather than dynamic and process-oriented (Weiper and Vonk, 2021).

Although moralistic stereotypes appear to be the most pervasive, De Groeve and Rosenfeld (2022) argue that the rationalization that animal-product consumption is relatively harmless supports the stereotyping of veg*ns as overly sensitive and effeminate, while 4Ns endorsements that make animal-product consumption seem practically unavoidable may be reinforced by stereotyping veg*ns as opposing the Ns: weird, eccentric and unsociable (not normal), too boring (not nice), unnatural (not natural), hypocritical and unhealthy (by opposing the claimed nutritional necessity of animal products). Just like motivated reasoning can be seen as a manifestation of motivated ignorance, negative stereotyping is but one expression of stigmatization, and studies reveal that veg*n stigma and motivated ignorance about the harms related to animal products are interconnected (Markowski and Roxburgh, 2019; Rothgerber, 2020).



Motivated ignorance informs stigmatization of veg*n advocates

To stigmatize someone, is to identify them as deviant, label them and negatively stereotype them, which serves to otherize and discriminate individuals as outgroup members, resulting in a “spoiled” identity and status loss for the stigmatized (Link and Phelan, 2001; Major and O’Brien, 2005). Put differently, stigmatized individuals are socially marked as unaccepted and to be avoided (Kurzban and Leary, 2001). Arguably the most extensive study examining stigmatization of veg*ns was conducted by MacInnis and Hodson (2017), who showed that veg*ns, in particular vegans, were rated equivalently or significantly more negatively than other targets of prejudice (e.g., Black people). People were more likely to avoid veg*ns in general, as friends or as potential partners if they more strongly identified as meat-eaters. Conversely, 46% of vegetarians and 67% of vegans reported some level of discrimination in their lives and some vegans even reported decreased contact with friends (25%) and family (10%) after disclosing being vegan. Veg*ns often engage in stigma/impression management strategies to navigate and smoothen social interactions with omnivores and present their identity in a more positive light (Greenebaum, 2012; Paxman, 2016; Rosenfeld and Tomiyama, 2019), for example by selectively disclosing their identity and communicating strategically about their diet to avoid defensiveness or feelings of guilt among omnivores. Despite clear evidence of stigmatization, we reiterate that this is a dynamic context-dependent phenomenon. In general, views of veg*ns are often rather positive, yet mixed and more negative toward vegans (Corrin and Papadopoulos, 2017; De Groeve et al., 2021), resembling ambivalent feelings toward meat (van der Weele, 2013; Graça, Oliveira, et al., 2015b).

In the context of veg*n advocacy, stigmatization allows omnivores to resist and avoid advocate claims to maintain their carnist identity (Markowski and Roxburgh, 2019). Zane et al. (2016) directly demonstrated a link between stigmatization and motivated ignorance by showing that consumers who willfully ignored ethical product information derogated consumers who did inform themselves before purchasing products. Likewise, the derogation of veg*ns (Minson and Monin, 2012) can be traced back to motivated ignorance among omnivores about the moral implications of their diet (Rothgerber, 2020). By “shooting the (veg*n) messenger” (Joy, 2018) or “condemning the condemner” (Cole and Morgan, 2011; Rothgerber, 2020) omnivores may deflect attention from messages that morally condemn their dietary behavior and carnist identity (De Groeve and Rosenfeld, 2022). Likewise, Cole and Morgan (2011) interpreted evidence of vegan stigma in UK national newspapers as a reflection of motivated ignorance about the ethics of exploiting and killing animals. The link between stigmatization and motivated ignorance is also vividly expressed by an omnivorous participant in Guerin’s (2014) focus group study: “I do not want people to get in my face and tell me the gory details of where meat comes from while I’m eating a burger. I mean, I’ve never been pressured to stop eating it or anything but I would probably just be put-off and ignore them.” (p. 16). By voicing concerns about people pushing against meat, omnivores may mark vegetarian advocates as ignorable. Conversely, focus group studies among veg*ns also provide vivid examples of the link between stigmatization and motivated ignorance (Greenebaum, 2012), as one vegetarian notes: “I learned along the way that the majority of people have no idea how the animal gets to that plate. They are just completely ignorant about that. And when I start talking about it they just tell me to shut up.” (p. 315). Although actively derogating veg*ns by voicing negative stereotypes provide the clearest example of stigmatization, it can also be expressed as passive avoidance (e.g., decreased contact family and friends) (MacInnis and Hodson, 2017). Ultimately, we theorize that the stigmatization and negative stereotyping of veg*ns discussed above serve to protect personal and/or social motivations tied with one’s carnist identity. Below, we discuss how pro-carnist and counter-veg*n defenses can be linked with some of the most potent personal and social identity-based motivations to maintain a carnist identity.




Pro-carnist and counter-veg*n defenses: Personal and social identity-based motivations


Personal identity




Meat attachment. Veg*n advocates may pose a threat to the self-interest in maintaining a carnist identity. Self-interest, which is often connoted with hedonistic attachment, forms an obvious barrier against moralizing animal-product consumption and making personal sacrifices for the common good (Feinberg et al., 2019). People who eat more meat and identify more strongly as a meat-eater tend to have a stronger personal attachment to eating meat, causing them to morally disengage from meat production harms (Graça et al., 2016) through motivated reasoning to justify meat (Piazza et al., 2015; Verain et al., 2022) and motivated ignorance of animal minds (Leach et al., 2022), dismissive reactions toward meat substitution (Graça et al., 2016) and stigmatizing attitudes toward veg*ns (Dhont and Hodson, 2014; Earle and Hodson, 2017; Vandermoere et al., 2019). Those who are less attached to meat and more willing to change their diet (e.g., flexitarians) are less likely to engage in motivated reasoning and negative stereotyping of veg*ns (Minson and Monin, 2012; De Groeve et al., 2022).





Health. Healthy eating may also be a personal motive to eat meat. Nevertheless, previous studies found that identifying oneself as a healthy eater does not predict self-reported meat consumption (Trethewey and Jackson, 2019) or intentions to eat (less) red meat (Carfora et al., 2017), but that it does predict fruit and vegetable intake (Carfora et al., 2016) and intentions to follow vegetarian or plant-based diets (Povey et al., 2001; Graça et al., 2019). Although veg*ns and plant-based foods are often perceived as healthy, veg*nism may be perceived as unhealthy to the extent that animal products are seen as more nutritionally adequate or necessary (De Groeve and Rosenfeld, 2022; Gregson et al., 2022). In addition, more processed foods are generally seen as less healthy, which poses a barrier for promoting (healthy) plant-based animal-product alternatives (Bryant, 2022; Hartmann et al., 2022).




Social identity




Political identity. Conservatives may be more socially motivated to maintain their carnist identity. People who identify as meat-eaters more strongly and eat more meat are more likely to endorse conservativism (Allen and Ng, 2003; Dhont and Hodson, 2014), typically characterized as two dispositional tendencies: (a) right-wing authoritarianism (RWA, i.e., a preference for tradition and punishment of non-conformists), which predicts a higher endorsement of conventional values (i.e., authority, loyalty, purity), and (b) social dominance orientation (SDO, i.e., a preference for hierarchical domination over lower-status groups), which predicts a lower endorsement of a postconventional, universal morality that prioritizes the welfare of individuals (i.e., harm avoidance, justice) (Federico et al., 2013; Dhont and Hodson, 2014; Kugler et al., 2014). Conservatives may partly identify as meat-eaters more strongly because veg*ns pose a threat to traditional ways of life via RWA (Dhont and Hodson, 2014; Judge and Wilson, 2019; Leite et al., 2019) and because meat – in particular red meat – symbolizes power, inequality, and human supremacy over nature and animals via SDO (Allen and Ng, 2003; Dhont and Hodson, 2014). Veg*ns’ status as egalitarian norm-violators – reflected by stereotypes that they are liberal, hippies and pacifists (Sadalla and Burroughs, 1981; Minson and Monin, 2012; De Groeve et al., 2021) – may generate pushback against them to defend the dominant carnist ideology (Dhont and Hodson, 2014; MacInnis and Hodson, 2017; Monteiro et al., 2017). Given that conservatives often use moralistic stereotypes (e.g., social justice warrior, snowflake) as slurs against progressive ideas (Prażmo, 2019), conservatives may be more likely to view veg*ns as arrogant competitors overcommitted to change society (Dhont and Hodson, 2014; Judge and Wilson, 2019). Research among current and former vegetarians shows that those higher on conservativism are significantly more likely to have lapsed into meat-eating, mainly because of lower social justice motivations, but also because of a lack of social support (Hodson and Earle, 2018). Given that conservativism has also been analyzed as a motivated social cognition that varies situationally (not only dispositionally) to deal with uncertain, dangerous (cf. RWA) and competitive (cf. SDO) environments (Jost et al., 2003; Sibley and Duckitt, 2013) and that animal-product consumption remains widespread, liberals may resemble conservatives in their resistance to advocacy and dietary change. Nevertheless, liberals generally feel less threatened by veg*ns (MacInnis and Hodson, 2017) and liberals and centrists who eat more meat may be more likely to exhibit motivated ignorance (avoidance, dissociation and dichotomization; Grünhage & Reuter, 2021). A lower meat consumption and veg*nism has been associated with a higher endorsement of universal values, empathy and openness (Keller and Siegrist, 2015; Holler et al., 2021), which oppose SDO and RWA (Sibley and Duckitt, 2013).





Gender identity. Veg*n advocates may also pose a threat to masculine identities. Across cultures, eating meat – in particular red meat – is linked with traditional notions of masculinity, which assert that “real” men are strong, virile and emotionally stoic (Rothgerber, 2013). Consequently, men may be socially motivated to show off their meat consumption to signal their masculinity in particular situations (Rothgerber, 2013; Rosenfeld, 2018). Omnivores, in particular omnivorous men, may rate vegetarian men more negatively than vegetarian women, arguably because vegetarianism is incongruent with traditional masculinity (MacInnis and Hodson, 2017; Rosenfeld, 2018). For instance, the link between meat and “masculine” values to be dominant and physically strong contrasts with the lower social status of veg*n minorities and their reputation as being physically weak and sentimental (Rothgerber, 2013; Corrin and Papadopoulos, 2017). Men, especially those who endorse traditional masculinity, rationalize meat-eating more (Hinrichs et al., 2022) and may derogate vegetarians to avoid appearing emasculated or feminine (Ruby and Heine, 2011; MacInnis and Hodson, 2017), though promoting plant-based eating does not necessarily increase defensiveness (Hinrichs et al., 2022). Traditional masculinity can be juxtaposed with new forms of masculinity characterized by valuing authenticity, holistic self-awareness and nurturing, and questioning male norms and privileges (De Backer et al., 2020). A stronger endorsement of new masculine values predicts a lower meat attachment and more positive attitudes toward vegetarians (De Backer et al., 2020). Compared to men, women are generally more willing to reduce their meat intake or be(come) veg*n (Ruby, 2012; Rosenfeld, 2018). Overall, women (vs. men) are more health-conscious (VanHeuvelen and VanHeuvelen, 2019), endorse universal values more strongly (Hayley et al., 2015; Rosenfeld, 2018) and are more likely to report that eating meat is unhealthy and harms the environment and animals (Mullee et al., 2017; Possidónio et al., 2019). Women are less likely to defend their diet through motivated reasoning (dissociation and avoidance are more common) (Rothgerber, 2013, 2020) and to stigmatize vegetarians (Vandermoere et al., 2019) and more likely to admire vegetarians (Ruby et al., 2016). Some studies, however, only found small or negligible gender differences in stereotyping (De Groeve et al., 2021, 2022).





Species identity. Veg*n advocates may also evoke resistance because their diets challenge speciesism and human supremacy, i.e., the belief that humans are distinct from and superior to non-human animals (Dhont & Hodson, 2014; Leite et al., 2019; Caviola et al., 2019, 2022). Meat-attached people are more likely to endorse human supremacy (Graça, Calheiros, et al., 2015a), which predicts a willingness to exploit animals and eat more meat (Dhont and Hodson, 2014). Monteiro et al.’s (2017) carnism measure, which seems to combine human supremacy beliefs (“carnistic dominance”) and meat-eating justifications (“carnistic defense”), is strongly correlated with seeing vegetarianism as a cultural threat, suggesting that omnivores who strongly endorse human supremacy and speciesism are more likely to defend animal-product consumption through motivated reasoning (see also Piazza et al., 2015; Graça et al., 2016). While vegetarianism threat increases negative feelings about eating meat, human supremacy and 4 N endorsement may alleviate such feelings (Amiot et al., 2019). Prejudiced attitudes toward animals and veg*ns can be explained by SDO (Dhont and Hodson, 2014), which is a common denominator of prejudices toward human outgroups (e.g., sexism, racism and other dehumanizing tendencies) (see the SD-HARM model; Dhont et al., 2016). In contrast, people who identify more strongly with animals are more likely to reject speciesism and justifications of animal use (Amiot and Bastian, 2017). Liberals (vs. conservatives), women (vs. men) and those who have more contact or affinity with animals (through pet ownership) are more likely to express positive affiliation with animals (Amiot and Bastian, 2017; Possidónio et al., 2019; Amiot et al., 2020; Rothgerber, 2020), which may have downstream positive effects on attitudes toward veg*ns (Earle et al., 2019; Leite et al., 2019; Hodson et al., 2020) with the caveat that derogating veg*ns would be more likely if omnivorous animal lovers feel that their moral self-concept is on the line (Minson and Monin, 2012).





Cultural identity. Lastly, eating animal foods may be an important part of one’s cultural identity. Nevertheless, psychological research on the role of culture in shaping one’s dietary identity, and attitudes toward animal products and veg*ns is scarce (Rosenfeld, 2018; Rothgerber, 2020). One study has shown, for example, that a higher national identification among Americans, Brits, and Australians predicted higher intentions to eat meat, and lower intentions to eat a vegetarian meal when eating meat is considered typical for one’s nation (Nguyen and Platow, 2021). In addition, attitudes in favor of beef have been shown to systematically predict anti-vegetarian prejudice among college students in Argentina, Brazil, France and the US (Earle and Hodson, 2017), with varying attitudes between these countries (Ruby et al., 2016). Concerning the role of religion, Rothgerber (2013) found that meat consumption frequency modestly correlates with religious justifications (e.g., God intended for us to eat animals), which are in turn associated with hierarchical and fate justifications, the endorsement of masculine norms among men and denying animal suffering (Rothgerber, 2013). This suggests, in line with vegetarian ecofeminist theory (Gaard, 2002), that patriarchal dualist religions may tie conservative, masculine, and human supremacist identities together in opposing veg*n advocacy. On the other hand, though, religious viewpoints are likely to be diverse; religious people may also view veg*nism as a sign of devotion and spiritual purity (Wrenn, 2019), in line with the Garden-of-Eden ideal (Bekoff and Meaney, 1998). Notably, in India, vegetarianism is part of religious traditions (i.e., Jainism, Hinduism) and vegetarians are more likely to endorse conservative values than omnivores (Ruby et al., 2013).

In sum, despite the existence of favorable attitudes toward veg*ns, omnivores who are confronted with veg*ns may become personally and/or socially motivated to defend their salient carnist identity by engaging in pro-carnist and counter-veg*n defenses. These defenses reinforce commitment to and ambivalence about animal-product consumption as a result.





Commitment to and ambivalence about animal-product consumption

Omnivores who are already committed to their diet and have a stronger carnist identity (typically more meat-attached, conservative, traditional men, speciesist and/or proud of their cultural identity) are more likely to actively defend themselves through motivated reasoning and negative stereotyping of veg*ns, which reinforces the idea that eating (more) plant-based is difficult (Graça et al., 2016), pointless and “not for me” (Oyserman, 2015). By rejecting claims against the consumption of animal products, omnivores may strengthen their commitment to eating animal products and their aversion for veg*nism (Bastian and Loughnan, 2017; Rothgerber, 2020). This individual-level polarization may spur group-polarization in society at large if omnivores publicly rationalize their diet and derogate those who oppose it, because in doing so, they may potentially recruit others to share and reinforce the carnist majority position (Kahan, 2013; Bastian and Loughnan, 2017). Omnivores with a weaker carnist identity (more likely less meat-attached or flexitarian, more liberal, less masculine and more feminine, higher solidarity for animals and less attached to cultural norms) are less likely to actively defend their diet; motivated ignorance and passive forms of veg*n stigmatization (e.g., avoidance) may suffice. These indirect defenses allow omnivores to ignore veg*n advocates’ claims, so that they remain ambivalent about the consumption of animal products (Rothgerber, 2020).

Overall, these findings are remarkably consistent with studies on minority influence (Moscovici, 1985; Mugny and Pérez, 1991; Martin et al., 2008; Levine and Tindale, 2014) showing that minority’s calls for change often evoke immediate defensiveness or only ambivalence. As a result, the influence minorities exert on majority members is usually non-existent or even negative at a direct, manifest level (Moscovici, 1985; Mugny and Pérez, 1991; Wood et al., 1994). This does not mean, however, that minorities exert no influence at all (Mugny and Pérez, 1991; Wood et al., 1994). In Western countries, the market of plant-based alternatives is growing and majority norms are gradually shifting as flexitarianism is gaining popularity and veg*nism is increasingly accepted (Vranken et al., 2014; Lundahl, 2020; Verain et al., 2022). Consequently, it may become increasingly difficult to defend animal-product consumption and advocates may become more influential (De Groeve and Rosenfeld, 2022). Both research on minority influence and cognitive dissonance suggests that omnivores may resolve moral/carnist identity threat by adopting a third dissonance-reducing strategy: committing to behavioral change.




Commitment to behavioral change

A recurring pattern in studies that systematically compared minority versus majority influence is that minority (vs. majority) influence is characterized by changes that are private (rather than public) and indirectly (rather than directly) related to the position of the source (i.e., conversion), presumably because targets do not want to publicly align themselves with a stigmatized minority (Wood et al., 1994). This conversion can be immediate conversion, but is often delayed conversion.


Immediate conversion

Omnivores may (privately) accept claims that animal products entail avoidable harm (e.g., to animals, the environment) and might reduce dissonance by aligning their dietary behavior more with their moral identity and principles (Feinberg et al., 2019; Bouwman et al., 2022; De Groeve and Rosenfeld, 2022), thus rejecting animal-product consumption at least partially by making shifts toward veg*n diets (Rothgerber, 2020). One recent study (Silva Souza and O’Dwyer, 2022) found personal health arguments with a mixed recommendation (i.e., to reduce or eliminate animal products) could not persuade people to eat less animal products, but that arguments related to animal rights and environmental welfare were effective to increase omnivores’ willingness to reduce (not cease) animal-product consumption via elevated dissonance. In addition, participants exposed to environmental arguments were more likely to disagree with ceasing animal-product consumption. Arguably, health arguments do not consistently favor veg*n dieting (i.e., omnivorous diets can also be healthy), while environmental arguments appear less stringent and animal rights favor veg*n diets most consistently.

A meta-analysis of minority influence research suggests that consistency is especially important for minorities to exert influence (Wood et al., 1994). Not only does consistency allow to capture attention of the majority (Wood et al., 1994), it also allows to signal that the majority behaves inconsistently (Wrenn, 2018), should rethink their position and change their behavior to the minority position (Mugny and Pérez, 1991; Wood et al., 1994). Given that veganism is a consistent anti-speciesist position (Bruers, 2021), this might explain why animal-welfare interventions with a “go vegan” recommendation may have larger effects on meat reduction than more modest recommendations (“go vegetarian” or “reduce your consumption”) (Mathur et al., 2021). Similarly, Dakin et al. (2021) found that prescribing vegetarian (vs. flexitarian) diets for a week based on animal welfare arguments led to larger sustained reductions in meat intake, which was partially mediated by reduced 4Ns rationalization and commitment to eat meat. It is important to note, however, that participants in the studies above were probably already more receptive to eating less meat. As differences in opinion increase, a more flexible (vs. uncompromising) style of negotiation becomes more important for a consistent minority to exert influence (Mugny, 1975; Mugny and Pérez, 1991; Leenaert, 2017; Weiper and Vonk, 2021).



Delayed conversion

Minority influence research further suggests that conversion to a minority position is often delayed (rather than immediate) and typically happens after a validation process where majority members actively thought about the minority’s claims (Moscovici, 1980; Mugny and Pérez, 1991; Wood et al., 1994). Likewise, veg*ns typically report that they changed gradually in different stages (Chuck et al., 2016; Grassian, 2019; Bryant et al., 2022). Highlighting the role of motivated resistance, Bryant et al. (2022) provide an overview of psychosocial barriers to overcome in the journey to ethical veganism through five stages of change: precontemplation, contemplation, preparation, action, and maintenance. Consumers who reject rationalizations for eating animal products may become more ambivalent about eating meat and negative about conventional meat production systems (Berndsen and Van Der Pligt, 2004; Hartmann and Siegrist, 2020). Although they might initially be motivated to ignore claims against consuming animal products, they may be more open to eat meat alternatives (e.g., Quorn, tofu, seitan) (Hartmann and Siegrist, 2020) and change their diet after effortful information seeking if concerns about eating animal products can no longer be ignored (Rothgerber, 2020; Pauer et al., 2022). Based on interviews with veg*ns, this information may include a variety of sources, such as educational materials (e.g., documentaries, books, flyers, speeches), role models and emotionally intensive imagery related to animal cruelty (Chuck et al., 2016; Grassian, 2019).

Reducing carnist resistance seems crucial to promote dietary change among omnivores. As people reject carnism more, eat less meat, follow a flexitarian diet longer, and see avoiding meat as more self-defining, they are more likely to identify with vegetarians rather then meat-eaters (Rosenfeld et al., 2019) and less likely to negatively stereotype veg*ns as socially unattractive (Minson and Monin, 2012; De Groeve et al., 2022). A rejection of carnism is also strongly associated with more positive and less speciesist attitudes toward animals, feeling more guilty about eating animal products, and being more engaged in animal advocacy (Piazza et al., 2015; Monteiro et al., 2017; Rosenfeld, 2019b; Amiot et al., 2020). If moral reasons for veg*n diets are internalized, people are likely to develop disgust toward the idea of eating animal products (Rozin, 1996; Graça et al., 2016) and if eating veg*n diets feels identity-congruent, perceived difficulties in veg*n practice may be interpreted as worthwhile and meaningful (Oyserman, 2015). Nevertheless, important barriers for adopting veg*n diets (e.g., conformity, meat attachment, health concerns, practical convenience) may also cause a significant number of veg*ns to lapse or revert from veg*n diets temporarily or permanently (Rosenfeld, 2018; Salehi et al., 2020). Conversely, veg*ns are more likely to maintain their diet if they have social support, if they are motivated by animal ethics, if they have knowledge about veg*n nutrition and if it is practically feasible and affordable (Ruby, 2012; Salehi et al., 2020).





Discussion

Having explained our theoretical account of carnist resistance to veg*n advocacy, we will now discuss directions for future research to test and qualify its main features (§3.1) (for a summary, see Table S1 in the Supplementary material). We further consider the need to go beyond veg*n advocacy (§3.2) and conclude (§3.3).


Future research directions


Veg*n advocacy and moral identity

First, our account presupposes that veg*n advocacy is based on claims that animal-product consumption is harmful and avoidable. Future research could test to which extent veg*ns (vs. omnivores) perceive different non-veg*n diets and/or animal products as harmful (e.g., to animals, the environment, health) (e.g., Schein and Gray, 2015) and avoidable (e.g., by measuring “outcome efficacy”; Steg and de Groot, 2010). We expect that veg*ns are more likely to construe their diet as a part of their moral identity due to perceiving more avoidable animal harms, followed by environmental and health harms, respectively. More research is required to examine how veg*n dietary motivations (e.g., Hopwood et al., 2020, 2021b) contribute to moral identity internalization, as well as a desire to signal one’s moral identity (Aquino and Reed, 2002) via veg*n advocacy (e.g., Thomas et al., 2019; Judge et al., 2022).



Moral and carnist identity

Our account suggests that moral identity signaling among advocates may threaten omnivores’ moral and carnist identity simultaneously, and claims against animal-product consumption that are perceived as more harmful and avoidable are expected to arouse a stronger moral/carnist identity threat (e.g., by measuring “moral reproach”; Minson and Monin, 2012) and dissonant feelings (e.g., Silva Souza and O’Dwyer, 2022) among omnivores, especially among those with stronger moral and carnist identities. Future research could examine whether the strength of omnivores’ moral and carnist identity moderates threat perceptions of advocacy (see De Groeve and Rosenfeld, 2022) and also consider environmental and health harms related to various animal products as potential causes of dissonance besides animal harms related to meat in particular (Rothgerber, 2020; De Groeve and Rosenfeld, 2022; Silva Souza and O’Dwyer, 2022). Concerning moral identity, we acknowledge that people’s conceptions of what is “moral” may vary considerably, depending on various cooperative relationships (Curry et al., 2019), the endorsement of conventional values (i.e., authority, loyalty, purity) (Graham et al., 2013) and divine authority (Simpson et al., 2016). Although some research suggests that moral identity (Dawson et al., 2021) and moral judgment processes can be largely attributed to concerns about (intentional, unjustified) harms (Schein and Gray, 2015, 2018; Sousa et al., 2021), different moral paradigms may affect how people respond to veg*n advocacy (e.g., Grünhage and Reuter, 2021). Similarly, omnivores may vary considerably in how they construe their carnist identity, depending on the individual, culture, and the particular context in which it is cued (Turner and Reynolds, 2010; Oyserman, 2015). Pursuing a more comprehensive, multifaceted understanding of carnist identity, for example by conducting segmentation studies (e.g., Lacroix and Gifford, 2019; Verain et al., 2022), is recommended. Carnist resistance (i.e., pro-carnist and counter-veg*n defensiveness) is relevant to consider in this regard (see Table S2 for existing measurement scales).



Carnist resistance: Pro-carnist and counter-veg*n defenses

Based on our account, we expect that a stronger carnist identity positively predicts motivated reasoning, negative stereotyping of advocates, and commitment to eat animal products. More research could test whether motivated reasoning negatively predicts perceived harms and the perceived efficacy of veg*n diets to avoid harms, and whether different rationalizations for eating animal products (e.g., the 4Ns) support different negative stereotypes (e.g., veg*ns seen as contradicting the 4Ns). Conversely, omnivores with a weaker carnist identity should be less likely to rationalize animal-product consumption or actively stigmatize veg*ns by expressing negative stereotypes (though still more likely than veg*ns), and mainly rely on motivated ignorance. Researchers may examine whether different forms of motivated ignorance (e.g., ignoring farmed animal suffering) inform different stigmatizing attitudes (e.g., avoiding contact with veg*ns). Although relevant scales to measure stigmatization exist (Table S2), future research is needed to examine whether passive forms of stigmatization can be distinguished from negative stereotyping. We also recommend more psychometric analysis to better understand the interrelationship between pro-carnist defenses: for example, our conceptualization of neutralization as a form of motivated ignorance is rather tentative and the status of dichotomization is also less clear (Hartmann and Siegrist, 2020; Rothgerber, 2020). In addition, future research could assess the relative importance and interrelationship between personal and social motivations linked with one’s carnist identity related to individual meat attachment and healthy eating, politics (e.g., conservativism), gender (e.g., new/traditional masculinity), species (e.g., human supremacy) and culture (e.g., nation, religion) (see studies in §2.2.5 for measurement scales) and how these identities inform pro-carnist and counter-veg*n defenses. Lastly, research on how these defenses are associated with an ambivalence about or a commitment to animal-product consumption is recommended. For example, previous research has found both committed and ambivalent omnivores may be motivated to ignore/downplay the sentience of farmed animals (Buttlar and Walther, 2018; Leach et al., 2022), which might be due to differences in moral/carnist identity threat. Committed omnivores may ignore information due to indifference (i.e., low moral, high carnist identity threat), while ambivalent omnivores may want to avoid confrontation (i.e., higher moral identity threat) (Onwezen and van der Weele, 2016; Rothgerber, 2020), though this needs to be verified.



Commitment to behavioral change

Our account further suggests that an apparent resistance against veg*n advocacy may mask indirect, private influence, often at a later point in time. Therefore, future research on veg*n advocacy would benefit from integrating minority influence perspectives (Martin et al., 2008; Levine and Tindale, 2014), ideally using longitudinal designs to capture delayed influence across different stages of change (Bryant et al., 2022; De Groeve and Rosenfeld, 2022). More diverse quantitative and qualitative research approaches (e.g., field experiments, participant observation) are also recommended to demonstrate potential differences between publicly expressed and privately held beliefs (cf. pluralistic ignorance) (Bolderdijk and Cornelissen, 2022; De Groeve and Rosenfeld, 2022). In addition, our account suggests that the rejection of carnist beliefs is an important predictor of accepting commitments to dietary change (Rosenfeld et al., 2019; Trethewey and Jackson, 2019). Future research could thus develop interventions that target pro-carnist defenses, for example within an open, respectful dialogue (Buttlar et al., 2020). Although experimental studies have manipulated variables related to social norms and motivated ignorance such as dissociation and dichotomization (Mathur et al., 2021; Kwasny et al., 2022), experiments on how to tackle specific rationalizations (e.g., nice, natural, necessary, human supremacy, faith) and denial of harms are missing (Rothgerber, 2020; Kwasny et al., 2022). In addition, researchers could examine how to reduce negative stereotyping of vegan advocates, moralistic stereotyping in particular (for a review, see De Groeve and Rosenfeld, 2022).

Because our account suggests that promoting veg*n diets might increase polarization, we also recommend researchers to examine more pragmatic approaches to support change (De Groeve and Rosenfeld, 2022), for example by addressing the practical barriers (e.g., capacities, opportunities) that make changing one’s mind costly (Graça et al., 2019; Williams, 2020). For committed omnivores, the promotion of small dietary changes within meat formats that are already familiar (e.g., meat substitution) seems promising (Lacroix and Gifford, 2020). Emphasizing similarities between omnivores and veg*ns might also improve intergroup relations, trust and credibility (De Groeve and Rosenfeld, 2022), which could be examined using common and dual identity approaches (Gaertner et al., 1994; Dovidio et al., 2007). For example, to tackle human supremacy, advocates may emphasize commonalities (e.g., most people find factory farming problematic) and group differences (e.g., vegan diets minimize animal abuse) within a shared social identity (e.g., humans). To appeal to conservatives, veg*n advocates could argue that factory farming is untraditional and that environmental protection is patriotic (Rothgerber, 2020; Grünhage and Reuter, 2021). “Masculine” males may be motivated to challenge majority norms by emphasizing norms of responsibility, rebellion, and strength (Rothgerber, 2013). In addition, future research could examine the promotion of veg*n diets as a way to reclaim individuality: One does not have to identify with a particular group (veg*n or omnivore, male or female, liberal or conservative, etc.), in order to reflect on whether one’s diet violates one’s moral values (Bruers, 2021; Bouwman et al., 2022).

Although our account addresses resistance among omnivores against veg*n advocates, we also recommend future research to assess how motivated cognitions affect veg*ns’ commitment to their diets. Like omnivores, veg*ns may too eagerly embrace or suppress information that strengthens or protects their (moral) identity, for example by believing that humans are “naturally” herbivores, that non-veg*ns cannot care about animals or by denying that omnivorous diets can be healthy (van der Weele, 2013). Conversely, veg*ns may also comply with carnist norms in social situations if they experience stigma (Rosenfeld and Tomiyama, 2019; Bolderdijk and Cornelissen, 2022), for example by framing their diet as a requirement (e.g., allergies) rather than a (moral) choice or identity (Paxman, 2016; Rosenfeld and Tomiyama, 2019).




Beyond veg*n advocacy

Lastly, given that there are many individual barriers for adopting plant-based diets, we also acknowledge the importance of institutional tactics to minimize harms of conventional animal-based diets, such as restructuring choice architecture (e.g., nudging, default-setting) (Bianchi, Garnett, et al., 2018b) and fiscal measures (i.e., taxes, subsidies) to dissuade animal-product consumption and promote the development of healthy, sustainable plant-based alternatives and cell-cultured meat, dairy and eggs (Grassian, 2019; Tubb and Seba, 2019; for a criticism of cell-cultured meat, see Chriki and Hocquette, 2020). “Less but better” animal products and production systems could also improve the global food system (Sahlin and Trewern, 2022), though “humane” narratives concealing inhumane treatment of animals to this day complicate the matter (Francione, 2020). While vegan principles may be reconcilable with regenerative, agroecological practices through veganic farming, it also remains questionable whether regenerative practices can function on any significant scale without functionalities of animals (e.g., manure) (see Weis & Ellis, 2021). In either case, we concur a radical rethinking of human-animal and environmental relationships is required (UNEP, 2020; Weis and Ellis, 2021) and momentum is growing to improve public and animal health systems (Cornish et al., 2016; UNEP, 2020), to urgently safeguard and restore terrestrial, marine and aerial wildlife habitats (Ripple et al., 2017; Stoll-Kleemann and Schmidt, 2017; Willett et al., 2019) and to legally recognize and protect farmed animals as sentient beings (Francione, 2020; Reese, 2020, 2021).



Conclusion

Attempts to promote shifts toward veg*n diets are often met with resistance due to a variety of individual, social and contextual barriers (Graça et al., 2019). The present article integrates sociopsychological theorizing and empirical research to provide an account for omnivores’ ideological resistance to veg*n advocacy. We trace this “carnist resistance” back to a motivation among omnivores to avoid a salient threat to their moral and/or carnist identity. We theorized that pro-carnist defenses relying on motivated reasoning and ignorance inform negative stereotyping and stigmatization as counter-veg*n defenses. The maintenance of omnivores’ carnist identity can be personally motivated (i.e., meat attachment), but also socially motivated because of political, gender, species, and cultural identities associated with eating animal products. Meat-attached individuals, conservatives, men endorsing traditional masculinity and human supremacists are more likely to actively defend the consumption of animal products and negatively stereotype veg*ns. More ambivalent individuals (e.g., flexitarians), liberals, women and those with more solidarity for animals are less likely to rationalize animal-product consumption and actively stigmatize veg*ns; motivated ignorance and passive forms of stigmatization may suffice as defenses. An ideological resistance to veg*n advocacy reinforces commitment to and ambivalence about animal-product consumption, though attitudes toward animal products and veg*ns may vary across cultures. At the same time, there are signs that the zeitgeist in Western countries is shifting in favor of veg*n diets (Vranken et al., 2014; Verain et al., 2022), so veg*n advocates may become increasingly influential in inducing gradual behavioral change (De Groeve and Rosenfeld, 2022) via immediate or delayed conversion. Our account may inform scientists in developing testable hypotheses to gain understanding on how to remediate ideological resistance and may inform veg*n advocates in developing effective interventions for positive social change.
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Previous studies have consistently shown that autonomous motivation – pursuing goals because one wants to, rather than has to – is associated with greater behaviour maintenance in the context of healthy eating, exercise, and diet maintenance. The present study used a 7-wave longitudinal design to examine how autonomous motivation is related to dietary goal progress in individuals (N = 222) transitioning to a veg*n (i.e., vegetarian or vegan) diet. We hypothesized that when people reported more autonomous motivation (compared to their own average) they would be more successful in reaching their dietary goals. We also explored the role of goal-facilitating behaviours in this process. We found no directional effects of relative autonomous motivation on goal progress or goal-facilitating behaviours, although the concurrent relations were significant. There were also no within-person effects of behaviours on progress. These findings shed light onto the relationship between autonomous motivation, behaviours, and goal progress both at the same time and over time, and highlight the importance of examining within-person fluctuations over time.
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Introduction

Plant-based diets (whether in the form of reduced meat consumption or complete elimination of animal products) have received increased media coverage and popular interest in recent years (Phua et al., 2020; Van Loo et al., 2020). Campaigns to reduce meat consumption like Veganuary have seen growing success; in 2022, 629,000 people participated in Veganuary, up from 3,000 in 2014 (Veganuary, 2022), and meat alternatives are now mainstream, available at fast-food chains and grocery stores (Van Loo et al., 2020). Indeed, reducing meat consumption provides significant opportunities to mitigate climate change and reduce greenhouse gas emissions (Shukla et al., 2019), protect animal welfare (Westhoek et al., 2014), and reduce the burden of chronic illness linked to cardiovascular disease (Kahleova et al., 2018; Siapco and Sabaté, 2019), colorectal cancers (Bouvard et al., 2015), and type 2 diabetes (Kahleova et al., 2011). Nevertheless, global meat consumption is increasing (Godfray et al., 2018) and despite considerable interest in vegetarian or vegan (henceforth referred to as veg*n) diets, only a small proportion of individuals who try a veg*n diet stick with it long-term (Faunalytics, 2016). In the United States, there are more than five times as many former veg*ns (i.e., people who tried a veg*n diet and then abandoned it) as current veg*ns; that is, over 80% of vegetarians/vegans abandon their diet (Faunalytics, 2016). Given the low success rate, what can help people stick to a veg*n diet?


Autonomous motivation

A large body of research has explored the environmental and psychological factors that influence individuals’ uptake and maintenance of health behaviours (Sallis et al., 2015). Motivation is a psychological factor that is especially relevant to promoting goal attainment (Sheldon et al., 2004). Although past research has examined different motives or reasons for transitioning to a veg*n diet (Fox and Ward, 2008; Faunalytics, 2014; Grassian, 2020; North et al., 2021; Ghaffari et al., 2022), it has not considered the quality of motivation. Self-Determination Theory (Deci and Ryan, 2000) suggests that motivation exists on a continuum from autonomous (because one wants to) to controlled (because one has to; Ryan and Connell, 1989). Autonomous motivation entails enacting a behaviour for the enjoyment or challenge inherent to that action, because it is integral to their identity (e.g., a person avoids meat because it aligns with their beliefs), or because they believe their goal to be important (e.g., a person reduces milk consumption because they do not support the dairy industry, even though they really like cheese). Controlled motivation, on the other hand, is characterized by external pressures and demands. Individuals might pursue a goal because of feelings of guilt, shame, or social pressure (e.g., a vegetarian gives up eggs and dairy because they fear the negative reactions of their vegan peers if they continue eating animal products), or in order to meet external incentives or to satisfy an external demand (e.g., a person eats vegetarian because they will win a gift certificate if they do so).

Past studies have found that more autonomous motivation is associated with greater goal progress (Sheldon and Elliot, 1999; Koestner et al., 2002; Sheldon et al., 2004; Werner et al., 2016), and behaviour maintenance (of multiple behaviours; Ryan and Connell, 1989; Silva et al., 2011; Hagger et al., 2014; Nurmi et al., 2016; Vancampfort et al., 2016; Voi and Sainsbury, 2019), compared to controlled motivation. Although some of this research has examined the role of autonomous and controlled motivation in diet maintenance, it has predominantly focused on dieting for weight loss, which entails caloric restriction (Wadden et al., 1994; Wing et al., 2006) and implicates physiological processes related to metabolic adaptation that may interfere with weight loss maintenance (Ohsiek and Williams, 2011; Anastasiou et al., 2015). Transitioning to, and maintaining, a veg*n diet can thus differ from pursuing diets for weight control. Additionally, autonomous as opposed to controlled motivation is associated with using more adaptive strategies (Koestner et al., 2008), experiencing fewer temptations (Milyavskaya et al., 2015) and reporting greater subject ease (Werner et al., 2016) during general goal pursuit. We thus expect that relatively more autonomous motivation will similarly relate to more successful transition to a veg*n diet, including engagement in more goal-facilitating behaviours.



Goal-facilitating behaviours

What are some ways that people can stick to their goal of eating fewer animal products? Engaging in certain activities, like planning meals in advance, or avoiding situations with tempting dietary options, can help people succeed at meeting their goals (Williamson and Wilkowski, 2020). For veg*ns, some activities may be more influential than others at helping people reach their dietary goals. Faunalytics (2014) and Grassian (2020) found that veg*ns and former veg*ns list six general factors that influence veg*n diet maintenance, including cravings, convenience, motivation, cost, health concerns, and social support.


Strategies for dealing with cravings

One way to promote goal-consistent choices is by using strategies to actively manage oneself and one’s environment and avoid temptations that may hinder goal progress (Duckworth et al., 2014; Duckworth et al., 2016). Prior research on self-control strategies finds that they are generally effective in preventing indulgence in the moment, and that using more strategies is more effective (Milyavskaya et al., 2020). In the context of transitioning to a veg*n diet, individuals may use strategies when faced with tempting situations (e.g., planning a strategy to use if a craving occurs) in order to help achieve their goals.



Convenience

Goal-consistent behaviours that increase convenience may also play an important role in supporting individuals’ transition and maintenance of veg*n diets. For example, situation selection, choosing situations that help one stick to their goals and avoiding situations where self-control will be needed, helps people stick to their various goals more broadly (Duckworth et al., 2016). Similarly, choosing in advance generally encourages more self-controlled decisions (Laibson, 1997). Consequently, behaviours that increase convenience (e.g., going to a vegetarian restaurant instead of a steakhouse) may be particularly relevant to those following a veg*n diet.



Information seeking

Veg*ns cite various reasons for eliminating animal products from their diet, with animal welfare, environmental, and health concerns often topping the list (Dyett et al., 2013; Kerschke-Risch, 2015; Radnitz et al., 2015; Izmirli and Phillips, 2011, see Janssen et al., 2016). However, some reasons are more effective than others at influencing long-term behaviour change; for example, many veg*ns cite learning about the harms of livestock agriculture as an important factor in transitioning to a veg*n diet (Faunalytics, 2014). We thus examined whether learning about the benefits of a veg*n diet (or the potential detriments of a non-veg*n diet) promotes dietary change.



Health

Another set of behaviours that are particularly relevant to the veg*n context are health-related behaviours (e.g., getting blood work done to check one’s iron or B12 levels). Monitoring nutritional needs is especially important for maintaining health and may thereby help people stick to their diet (Herrmann and Geisel, 2002). Regular monitoring of serum B12 and iron levels has been recommended for children and pregnant/lactating women (Lemale et al., 2019), as well as adults (Herrmann and Geisel, 2002; Pawlak et al., 2014) following a plant-based diet, and current veg*ns are much more likely to have had these values checked than those who abandon a veg*n diet (Faunalytics, 2014). Additionally, nutritional concerns and deficits are cited as one of the top reasons for abandoning a veg*n diet (Faunalytics, 2014). As such, proactively monitoring health and nutrition may help individuals successfully transition to a veg*n diet.



Cost

For individuals pursuing a healthy diet, food choice is influenced by personal economic conditions: Eating a healthy, and environmentally friendly, diet often incurs financial costs (Cade et al., 1999) while financial constraints lead to less healthy eating (Drewnowski and Darmon, 2005; Barosh et al., 2014). Examining the affordability of health food items, Barosh et al. (2014) found that a low-income household would need to spend 40 to 48% of their weekly income to afford a healthy food basket, whereas a high-income household would only need to spend between 8 and 9% of their salary to afford the same food. Although veg*n and reduced-meat diets do not necessarily need to be expensive (Wilson et al., 2013), many individuals transitioning to a veg*n diet find cost to be a factor when planning their diet (Faunalytics, 2014; Van Den Berg et al., 2022). Strategies to reduce costs may therefore play a role in successfully transitioning to and maintaining a veg*n diet.



Social

Social support from various sources (e.g., family, healthcare professionals, friends) can positively influence goal attainment, including health outcomes (Jakubiak and Feeney, 2016). Social support is implicated in healthier food choices (Kubik et al., 2005; Stanton et al., 2007) and adherence to dietary changes (Sorensen et al., 1998; Wilson et al., 2013). Just as diet-related social support helps individuals pursue healthy eating behaviours, social support plays an important role in maintaining a veg*n diet (Jabs et al., 1998; Hielkema and Lund, 2021), with veg*ns often seeking out veg*n social groups (Chuter, 2018; Séré de Lanauze and Sirieix, 2022) and romantic partners (Twine, 2014). Similarly, a lack of social support can present a barrier to individuals maintaining a veg*n diet (Hodson and Earle, 2018; Markowski and Roxburgh, 2019).




Fluctuations over time and the present research

There is evidence that goal intentions (Conner et al., 2000; Conroy et al., 2011) and behaviours implicated in goal pursuit (Inauen et al., 2016) naturally fluctuate over time. That is, people’s intentions (e.g., to exercise) and behaviours (e.g., snacking) vary on the short- to medium- term (i.e., on the weekly and monthly scale; Conroy et al., 2011; Reuter et al., 2009; Scholz et al., 2008). Previous research found that the greatest reported drop-off in diet adherence was within the first few months of a veg*n diet (34% within 3 months, another 19% within the first year; Asher et al., 2014); we thus chose one-month follow-ups, for 6 months, to try and strike a reasonable balance between frequency in those early months and not overburdening participants. Our research addresses a critical gap in the literature by addressing how goal progress may vary for a single individual over time, examining prospective effects of within-person deviations from trait levels. More concretely, we examine whether relative autonomous motivation will lead to engaging in more behaviours that facilitate goal pursuit, and whether this will lead to greater dietary goal progress among individuals transitioning to a veg*n diet - that is, whether more relative autonomous motivation in a given month compared to your own average will lead to greater goal progress).



The current study

In the present research, we examined whether feeling greater relative autonomous motivation and engaging in more behaviours that facilitate goal pursuit predict dietary goal progress among individuals transitioning to a veg*n diet. Specifically, we were interested in assessing whether goal-facilitating behaviours mediate the relationship between motivation and progress. We hypothesized that: (A) When individuals have higher relative autonomous motivation than usual, they will experience a subsequent increase in dietary goal progress. (B) When individuals engage in more behaviours that facilitate goal progress than usual, they will experience a subsequent increase in dietary goal progress. (C) Individuals who have higher relative autonomous motivation than usual will engage in more behaviours that facilitate goal progress than usual; this will in turn lead to an increase in dietary goal progress. (D) There will be an indirect effect of relative autonomous motivation on goal progress via behaviours that facilitate goal progress at the within-person level.1




Materials and methods


Participants and procedure

Participants were 222 individuals transitioning to a vegetarian or vegan diet (67.6% women, Mage = 31.4, 40.5% had attempted a veg*n diet before, average time since beginning the current veg*n diet = 3.52 weeks) recruited from a variety of North American online sources (e.g., Facebook groups for health, plant-based recipes). Participants were surveyed once a month for 6 months, starting with a baseline survey at sign-up. At each follow-up, participants were emailed to ask if they were still pursuing the diet. If they were not pursuing their diet anymore, they were directed to a separate survey regarding diet abandonment. If they were still pursuing the diet, they filled out a longer survey.2 Therefore, participants completed up to seven surveys in total. All survey questionnaires are available at https://osf.io/bhksj/. Sample size was determined by a-priori power analyses, with a sample of 200 participants required to detect a small-to-medium effect (f2 = 0.08) with 90% power at α = 0.05 level of significance (although we did initially plan to recruit 400 participants to account for drop-out; see https://osf.io/z5vef/ for the original recruitment plan). Our final sample consisted of 222 participants. Exclusion criteria were pre-registered, however due to an influx of scammers during initial stages of data collection, exclusion criteria were revised prior to analysis to remove fraudulent responses. Full details of the revised exclusion criteria can be found online at https://osf.io/bhksj/. The data were collected as part of a collaboration with Faunalytics (a non-profit organization), which has published two reports stemming from the full dataset (Anderson et al., 2021; Anderson and Milyavskaya, 2021).



Measures


Relative autonomous motivation

A 12-item adapted version of the Treatment Self-Regulation Questionnaire (TSRQ; Ryan and Connell, 1989) was used to measure relative autonomous motivation for maintaining a veg*n diet. This scale consists of 12 items that ask participants to rate six statements representing autonomous motivation (e.g., “Because I personally believe it is the best thing to do”) and six statements representing controlled motivation (e.g., “Because I would feel guilty or ashamed of myself if I did not follow this diet”) on a 5-point Likert Scale ranging from 1 = strongly disagree, to 5 = strongly agree. For the purposes of the present study, relative autonomous motivation was computed as a composite score of the TSRQ, by subtracting the score for controlled motivation from autonomous motivation. Reliability for both the controlled motivation (α = 0.75–0.88) and autonomous motivation (α = 0.86–0.92) subscales was high.



Behaviours that facilitate goal progress

To assess behaviours that facilitate goal progress, participants were provided a list of 44 items, divided into six subsections: social (7 items; e.g., “Tried to meet new people with diets similar to yours”), convenience (8 items; e.g., “Switched to a restaurant, dining hall, etc., with better options for your diet”), cost (4 items; e.g., “Looked for cheaper restaurants”), health (5 items; e.g., “Taken vitamins or nutritional supplements”), information (9 items; e.g., “Learned more about the environmental impact of eating meat”), and cravings (11 items, e.g., “Planned a strategy for dealing with temptation if it occurs”). The total of 44 items included one open-ended item in each subsection. All variables were binary, scored 1 = “Yes,” 0 = “No,” that participants engaged in over the past month. The open-ended item was a string entry and was recoded as “yes” if answered (and answer did not duplicate prior answers), “no” if unanswered. A total score for behaviours was obtained by summing total items checked for each month.3



Dietary goal progress

We assessed dietary goal progress using two measures: subjective dietary goal progress and objective dietary goal progress.4



Subjective dietary goal progress

Dietary goal progress was assessed using a measure of perceived (subjective) goal progress. Participants were asked to rate how much progress they had made toward their dietary goal using a scale from 0% (not at all successful) to 100% (completely successful).



Objective dietary goal progress

Objective goal progress was calculated as a difference between the goal diet at the initial time point and the actual diet at the given time point, both assessed using a Food Frequency Questionnaire, a type of structured recall instrument often used in epidemiology research (e.g., Fred Hutch Cancer Center, 2022; National Cancer Institute, 2022) and more recently in psychology (e.g., Asher and Peters, 2020; Sparkman et al., 2021). At baseline, before all participants had started working towards their goal, objective goal progress was calculated as a difference between their goal diet and their actual diet at the same time point. The instructions for reporting dietary goals were as follows: “Once you achieve your new goal, how often do you expect to eat each of the following foods (including in other dishes or baked goods)?” Participants were provided with 5 food groups (dairy, poultry, fish/seafood, red meat, eggs) and asked to rate each item on a 5-point scale ranging from 1 = daily to 5 = not at all.

The instructions for reporting actual diet were as follows: “In the past month, how often have you eaten each of the following foods (including in other dishes or baked goods)?” Participants were provided with 5 food groups (dairy, poultry, fish/seafood, red meat, eggs) and asked to rate each item on a 5-point scale ranging from 1 = daily to 5 = not at all. A composite score was calculated by taking a difference between goal and actual diet for each food category and then averaging the scores for each participant. All participants who ‘exceeded’ their dietary goals (i.e., those that ate less meat, fish, etc. than they cited as their goal) were calculated as having no difference between their goal and actual diet progress. Therefore, the range of possible scores is 0 to 4, with 4 representing the most progress.




Analyses

All hypotheses as well as the analytical plan were pre-registered after data was collected but before data cleaning or analysis took place.5 Analyses were conducted in R version 4.0.2 (R Core Team, 2020) Hypotheses A, B, C, and D were tested using the RI-CLPM model specified in Figure 1. Since both behaviours and progress were assessed with respect to the past month, we tested effects of behaviours on progress reported at the same time point (rather than cross-lagged), since it would not have made sense for behaviours in 1 month to predict progress in the following month (for example, behaviours in January should predict progress in January, not in February). Three random intercepts account for stable trait-like differences between persons in relative autonomous motivation, behaviours, and goal progress and separate out between-person variance, allowing the lagged relationships to account for within-person variance. These random intercepts, with all factor loadings constrained to 1, are represented by RI-AM, RI-Beh, and RI-GP in Figure 1. Observed measures for goal progress, behaviours, and relative autonomous motivation were regressed onto their respective latent, within-person centered variables. As such, cross-lags and autoregressive lags between latent variables indicated how changes in one construct (from an individual’s average) influenced changes in other constructs (from an individual’s average). Intervals between waves had the same length, and so cross-wave equality constraints were placed on autoregressive and cross-lagged effects (Hamaker et al., 2015; Orth et al., 2020). Hypothesis D was tested by requesting indirect effects of motivation on progress via behaviour with bootstrapped confidence intervals.

[image: Figure 1]

FIGURE 1
 Random intercept cross-lagged panel model used to test hypotheses A to D.


As per the preregistration, we tested correlations between objective and subjective progress over time in order to determine whether an indicator variable would be created to measure goal progress. Shapiro–Wilk’s test was conducted to assess normality of data, and Spearman’s rho was used to calculate correlations due to the skewed nature of variable distributions. Correlations between objective and subjective progress ranged between r = 0.51 and r = 0.64 (see online supplement for correlations at each time point), under our pre-registered cut-off of r = 0.7. Consequently, we fit two models to the data, one with each measure of progress.

In both models, longitudinal associations between relative autonomous motivation, goal-consistent behaviours, and goal progress (either objective or subjective) across seven time points were modeled using lavaan in R.6 Although the original preregistration stated that all autoregressive, cross-lagged, and correlational paths would be constrained to be equal, at baseline (T0) many participants had not started working towards their goal and so instead we allowed the paths from goal progress at baseline to vary freely and constrained the paths across remaining time points. Model results with all paths constrained according to the original preregistration can be found in the online supplement.

In all analyses, full information maximum likelihood (FIML) estimates were used to deal with missing data (Enders and Bandalos, 2001). We assessed model fit using Comparative Fit Index (CFI), Root Mean Square Error of Approximation (RMSEA), Standardized Root Mean Square Residual (SRMR), and Chi square statistics. Because significance levels of the Chi-square statistic depend on sample size, model fit was evaluated using CFI, RMSEA, and SRMR. CFI values greater than 0.90 were considered to indicate acceptable fit, greater than 0.95 good fit. RMSEA values less than 0.08 indicated good fit, and SRMR values less than 0.06 indicated good fit (Hu and Bentler, 1999). For all analyses, standardized results are reported in text; unstandardized results can be found in the online supplement.7




Results


Preliminary analyses

Descriptive statistics of the variables of interests are presented in Table 1, and correlations are presented in Table 2.



TABLE 1 Means, standard deviations, and ICC of variables of interest at times T0-T6.
[image: Table1]



TABLE 2 Correlation matrix of all variables at times T0-T6.
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Objective progress

The RI-CLPM model examining within-person relative autonomous motivation, behaviours, and objective goal progress showed adequate model fit (χ2 (202) = 406.76, p < 0.001, CFI = 0.91, RMSEA = 0.07, 90% CI (0.06, 0.08), although the SRMR = 0.13 was poor). Autoregressive paths for within-person relative autonomous motivation and behaviours were significant and moderate (see Table 3 for standardized parameters and online supplement for unstandardized parameters). The relationship between goal progress at baseline (before participants had started working towards their goal) and time 1 was negative (β = −0.24, p = 0.023) – unsurprisingly, participants who had already made more progress at baseline made smaller additional gains at the first follow-up. Autoregressive effects were larger than other reported effects, suggesting that relative autonomous motivation and engagement in goal-consistent behaviours over the past month are best predicted by the same constructs at the previous time point. No cross-lagged effects were significant. Indirect effects of motivation on goal progress via behaviours were not significant (β = −0.000, p = 0.996, 95%CI [−0.002, 0.002]).8 At the between-person level, the random intercept factor of relative autonomous motivation was uncorrelated with behaviours and goal progress suggesting that individuals who reported greater motivation did not necessarily report more behaviours or goal progress. The random intercept factors of behaviours and goal progress were positively correlated (β = 0.23, p = 0.008), such that those individuals who reported engaging in more behaviours overall also made more overall progress,



TABLE 3 Standardized RI-CLPM parameter estimates for Objective Progress Model.
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Subjective progress

The RI-CLPM model examining relative autonomous motivation, goal-consistent behaviours, and subjective goal progress showed adequate model fit (χ2 (202) = 349.99, p < 0.001, CFI = 0.927, RMSEA = 0.057, 90% CI (0.047, 0.067), although SRMR was poor at 0.11). Autoregressive paths were all significant (see Table 4 for standardized parameters and online supplement for unstandardized parameters). Standardized autoregressive paths for within-person relative autonomous motivation (β = 0.16, p = 0.004), behaviours (β = 0.38, p < 0.001), and subjective goal progress (βT0 = 0.23, p = 0.016; βT1-T6 = 0.25, p < 0.001) were significant and low to moderate in size. Autoregressive effects were larger than other reported effects, suggesting that relative autonomous motivation and engagement in goal-consistent behaviours over the past month are best predicted by the same construct at the previous time point.



TABLE 4 Standardized RI-CLPM parameter estimates for Subjective Progress Model.
[image: Table4]

Effects for subjective goal progress on motivation were significant (β = 0.15, p = 0.006), suggesting a small positive relationship between subjective goal progress and motivation (i.e., when individuals reported that they were more successful in attaining their goal compared to their own average, they reported more relative autonomous motivation compared to their own average at the following time). Covariances between relative autonomous motivation and goal progress at the same time point were significant across waves (βT0 = 0.20, p = 0.023; βT1-T6 = 0.10, p = 0.018). At the between-person level, the random intercept factors of relative autonomous motivation, behaviours, and goal progress had no significant correlations, suggesting that individuals who reported greater motivation did not necessarily report more behaviours or goal progress. Indirect effects of motivation on goal progress via behaviours were not significant (β = 0.002, p = 0.979, 95%CI [−0.122, 0.125]).




Discussion

The primary aim of this study was to test the reciprocal associations between relative autonomous motivation, goal-facilitating behaviours, and dietary goal progress in individuals transitioning to a veg*n diet. Most of our hypotheses were not supported. At the within person level, contrary to hypothesis A, when individuals had higher relative autonomous motivation than usual, they did not report a subsequent increase in dietary goal progress (although motivation and progress were again positively correlated at the follow-ups). Contrary to hypothesis B, when individuals engaged in more behaviours that facilitate goal progress than usual, they did not report greater subjective or objective dietary goal progress. Inconsistent with hypothesis C, individuals who had higher relative autonomous motivation than usual did not report engaging in more behaviours that facilitate goal progress than usual. Lastly, contrary to hypothesis D, there was no significant indirect effect of relative autonomous motivation on goal progress via behaviours that facilitate goal progress at the within-person level.


Theoretical and practical implications

Our findings add to a growing literature on veg*n diet transition that examines the role of motivations and behaviour in increasing veg*n diet maintenance (Faunalytics, 2016; Rosenfeld and Tomiyama, 2019a,b; Grassian, 2020). Furthermore, our results offer some support for past research examining the relationship between goal-consistent behaviours, goal-pursuit, and motivation (Judge et al., 2005; Koestner et al., 2008; Milyavskaya et al., 2015). The present research also provides a novel examination of both objective and subjective veg*n goal progress. This is particularly important in the context of a veg*n diet given that people’s claimed identity (e.g., vegan/vegetarian) does not always align with what they eat (e.g., 17% of vegetarians report regularly eating fish and 51% of vegetarians report having eaten meat since becoming vegetarian; Rosenfeld and Tomiyama, 2019a,b). Specifically, our study used an objective indicator of goal progress that took into account individuals’ idiosyncratic, specific goals. By considering the difference between people’s goals and actual diets, we were able to assess how much progress individuals had made related to their own goals (i.e., if two individuals stopped eating meat and ate only eggs, but one individual had a goal of eliminating only meat while the other individual had a goal of eliminating meat and eggs, our measure of goal progress accounted for these idiosyncrasies).



Autonomous motivation

Our findings are partially inconsistent with empirical and theoretical work that identifies autonomous motivation as an important predictor of goal progress (e.g., Koestner et al., 2008; see Ryan and Deci, 2017 for an overview). As can be expected, the two constructs were positively related at each time point. This means that participants who experienced greater relative autonomy also reported more goal progress, and also in months where autonomy was higher, participants reported greater progress. However, relative autonomous motivation did not predict greater progress in the following month. This may be due to autonomous motivation being relatively stable (57% of variability was between-person) and high; perhaps it is only when motivation becomes relatively less autonomous that subsequent goal pursuit is affected. It is also likely that the goal of transitioning to a veg*n diet differs from other goals (e.g., veg*ns face social stigma for their choices; Markowski and Roxburgh, 2019), so the processes linking motivation to progress may differ, or may be moderated by factors we did not examine.

We did, however, find that goal progress was positively related to subsequent reports of relative autonomous motivation. This aligns with research by Sheldon and Houser-Marko (2001), who found that greater attainment of personal goals was linked to more self-concordance (i.e., within-person relative autonomous motivation) the following semester. It may also be that dietary goal progress might indicate competence, with individuals reporting greater goal progress feeling more competent, thus leading to more relative autonomous motivation. Indeed, goal progress has been linked to greater satisfaction of basic psychological needs, which is associated with greater autonomous motivation (Milyavskaya et al., 2014).

In the present study, autonomous and controlled motivation were combined into one index measure of relative autonomy. This is a common practice, and in line with self-determination theory’s theoretical view that these forms of motivation are opposite ends of a continuum (Ryan and Deci, 2017). Past research, however, has shown that autonomous and controlled motivation can have different effects on goal pursuit (e.g., Koestner et al., 2008; Milyavskaya et al., 2015; Leduc-Cummings et al., 2022): autonomous motivation is related to more successful goal pursuit and experiencing fewer obstacles. Controlled motivation, on the other hand, is unrelated to goal progress, and setting up and perceiving more obstacles, and greater effort to overcome them. For the present study, we had decided to combine autonomous and controlled motivation into an index of relative autonomy in order to keep model complexity manageable. Perhaps looking at autonomous and controlled motivation separately would have yielded different or more nuanced results. Current investigation examined if introverts and extraverts benefit differentially from specific positive psychology interventions.



Goal-facilitating behaviours

In examining the effects of goal-facilitating behaviours on goal progress, we found no within-person effects of behaviours on progress. That is, even in those months that individuals used goal-facilitating behaviours, they did not report more progress than their own average. This may be reflective of an inconsistent link between behaviour monitoring and goal progress and attainment more broadly (Harkin et al., 2016). In a meta-analysis examining goal interventions, Harkin et al. (2016) found that monitoring behaviours led to greater behaviour progress, but not necessarily goal progress. In the context of a veg*n diet, this could mean that as a response to engaging in goal-consistent behaviours (e.g., finding vegetarian-friendly restaurants), individuals may dine at vegetarian restaurants more often, but not necessarily maintain a vegetarian diet overall. As such, participants may have perceived themselves to be successful in following their goal diet (e.g., because they dined at a vegetarian restaurant), but may have still eaten animal products on other days and thus did not report objective progress. Additionally, the goal-facilitating behaviours measured in this study were diverse, and included activities such as getting bloodwork done, planning strategies for if a craving occurs, and seeking out veg*n social groups. It may be that engaging in more goal-facilitating behaviours than one’s usual was not necessarily better than engaging in relevant goal-facilitating behaviours might be.

Additionally, fit between behaviours and a person’s goals might be an important factor in the effectiveness of behaviours for meeting one’s goals. People respond differentially to behavioural interventions based on their personality (Schueller, 2012), and a similar pattern may hold for engaging dietary goal-facilitating behaviours. Outside the context of dietary goals, individuals have been found to favour different strategies, with idiosyncratic personal strategies being more effective than assigned expert strategies at helping people reach their goals (Peetz and Davydenko, 2021). Participants in our study were provided a set of empirically-derived goal-facilitating behaviours, rather than instructed to list personal, idiosyncratic behaviours. It may be that engaging in more goal-facilitating behaviours than one’s own usual is only helpful when these behaviours are consistent with one’s goals or relevant to the individual. Finally, it may be that some people are simply better than others at enacting goal-consistent behaviours (e.g., through implementation intentions) in order to overcome obstacles when pursuing their goal (Koestner et al., 2008).

Indeed, the within-person variance in behaviours was rather low, suggesting that some people regularly enacted more behaviours than others (overall). It may be that people simply do not change their behaviour much month to month, especially if they find something that works. Alternatively, since we assessed number of strategies, it is possible that participants used the same number of strategies month to month, but the strategies themselves differed. When we focused on between-person effects, both in the CLMP model presented in online supplements,9 and the correlation between random intercept factors in the RI-CLMP model, the hypothesized relationship between behaviours and progress emerged for the objective measure of goal progress. Together, this suggests that individuals who generally engage in more goal facilitating behaviours tend to make more progress on average compared to others who engage in fewer such behaviours (although they do not perceive this as progress, as indicated by a lack of relation between behaviours and subjective progress).




Limitations

The measure of goal-facilitating behaviours used in this study has not been previously validated and contains numerous items which measure different constructs (e.g., social support, health monitoring, cost monitoring). Theoretical and empirical research has shown that progress and behaviour monitoring are not monolithic constructs (Wilde and Garvin, 2007; Anseel et al., 2015). Rather, people can assess their behaviour in many ways. Further, behaviour monitoring is most effective at predicting and affecting matching behaviours (e.g., tracking how many times one snacks on cheese may help reduce how often one eats cheese, but may not impact the broader outcome, which is becoming vegan). Future research should better disentangle the various behaviours veg*ns engage in to support their dietary transition. Moreover, certain self-control strategies like implementation intentions are most effective when they are narrow and specific (De Vet et al., 2011). Although participants were asked if they had plans for dealing with cravings, future research would benefit by having individuals transitioning to a veg*n diet make specific, relevant plans for such scenarios.

Additionally, lack of variability with regard to relative autonomous motivation may have influenced the present findings. Participants reported high autonomous motivation and commitment (i.e., intent to continue their veg*n diet after completion of the study; see Anderson and Milyavskaya, 2021; Anderson et al., 2021). New veg*ns in the present study might not represent the general population transitioning to a veg*n diet, who might be more likely to lapse in their diets (Faunalytics, 2016).

In this study, motivation, behaviour, and goal progress were all assessed monthly, and modeled as influencing the following month’s responses. This time scale, however, may not be appropriate (for example, motivation may fluctuate more or less frequently). Using different assessment intervals, and modelling the paths differently, may thus yield different results, although there is currently no reason to expect a different assessment schedule to be more appropriate than what was selected in the current study. Motivations, behaviours, and perceptions are all incredibly fluid and changeable; there is simply not enough research on these fluctuations to properly understand how frequently they may shift and should be assessed.

A final limitation concerns the representativeness of our sample. As described in greater detail in our report on this sample, our participants could be considered representative of those who begin new veg*n diets in Canada and the United States with an initial high level of commitment (Anderson et al., 2021). This means that these findings are not likely to generalize to those who are just experimenting with a veg*n diet, or to individuals in other countries.



Conclusion

In sum, the present study provides preliminary insights on associations between autonomous motivation, goal-facilitating behaviours, and dietary goal progress in individuals transitioning to a veg*n diet. In line with self-determination theory, autonomous motivation was related with greater progress, but this occurred only when progress was assessed at the same time point; no prospective effects were found. These findings shed light onto the relationship between autonomous motivation, behaviours, and goal progress both at the same time and over time.
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Footnotes

1We had also preregistered hypotheses on between-person effects, to be tested using cross-lagged panel models (CLMP). However, given the general criticisms of these models (e.g., Lucas, 2022) and the poor fit of these models to our data, on the editor’s recommendation we decided to report the results of these models in an online supplement only: https://osf.io/ez3wx, https://osf.io/bs3qr

2Only our variables of interest are reported in this paper. For a full list of variables included in the questionnaires, see https://osf.io/bhksj/

3Note that all behaviour categories were combined, as examining each type of behaviour separately was outside the scope of this paper.

4Data on subjective and objective progress (and their relation) are used in another manuscript focusing on the correspondence between behavioural and self-report measures of goal progress (Smyth et al., under review).

5https://osf.io/us9bx

6https://osf.io/zx4sf/?view_only=f96dfaabf5ca43b5bc1ec6e1c93eaf96

7https://osf.io/qckva

8In the tested models, variance of goal-facilitating behaviours was much higher than the variances of the other variables due to the operationalization in which scores were measured on different scales, resulting in a warning in R. We ran additional analyses with scaled variables. Standardized results remained the same (see online supplement).

9https://osf.io/ez3wx
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The present research applied the framework of the Reasoned Action Approach (RAA) to investigate intention formation of adopting vegetarian and vegan diets among U.S. and Dutch samples. First, a belief elicitation study was carried out to determine salient beliefs regarding both dietary behaviors. The U.S. sample (N = 59) together provided a total of 551 beliefs (298 vegetarian, 253 vegan) and the Dutch sample (N = 30) 294 beliefs (171 vegetarian, 123 vegan). Second, a regression study determined which reasoned action variables—Attitude, Perceived Norm and Perceived Control—explained Intention to adopt a vegetarian or a vegan diet for two separate samples. For both samples RAA-variables explained Intention relatively well (i.e., between 30 and 43% of the variance). For U.S. participants (N = 204), Instrumental and Experiential Attitude were significant predictors of their Intention to have a vegetarian or a vegan diet. For Dutch participants (N = 345), Instrumental and Experiential Attitude and Descriptive Norm predicted Intention to adopt a vegetarian diet. For adopting a vegan diet, Experiential Attitude was the only predicting variable for the Dutch sample. Almost all salient beliefs collected in the belief elicitation study significantly correlated with Intention to adopt diet, regardless of which RAA-variable they belonged to. Based on our findings, we critically evaluate the use of RAA in explaining behavioral Intentions, especially for behavior with a strong social component. Moreover, we show the importance of—the often not employed—belief elicitation phase and as such, discourage using only a regression approach. From a societal perspective, we argue that there is a strong need for interventions if one wants to encourage behavior change in the field of vegetarianism and veganism as—amongst others—average Intention scores were very low. In addition, we show that while the U.S. and Dutch samples, sharing Western norms and values, often overlapped, they also differed in subtle—yet potentially important—ways when it comes to motivations and cognitions with regard to vegetarian and vegan dietary behavior. Hence, interventions may have to include different content in order to be effective for these seemingly similar target groups and target behaviors.
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 Reasoned Action Approach (RAA), survey research and quantitative research, belief elicitation, vegetarianism, veganism


1. Introduction

Animal-based products have a large, negative impact on the world and its inhabitants, most prominently so on climate change, animal wellbeing and human health (Steinfeld et al., 2006; Donham et al., 2007). As to the first point, experts have calculated that in order to meet stringent climate change targets, it is crucial that the consumption of animal-based products (e.g., meat, fish, dairy, and eggs) is reduced by at least 50% (Hertwich et al., 2010; Hedenus et al., 2014; Heller et al., 2020).

As far as animal wellbeing is concerned, animals that are used for food are often kept under poor conditions, and slaughtered well before they reach their natural age. And finally, humans also do not fare well in relation to the production of animal-based products. For example, human working conditions in the livestock industry tend to be poor (Pew Commission on Industrial Farm Animal Based-Production, 2008; Gray and Kayali, 2009). In addition, the way in which the animal-trade and meat industry are currently organized increases risks of contracting animal-borne diseases like SARS, MERS, and COVID-19 (Gray and Kayali, 2009; Rodriguez-Morales et al., 2020). Human health may also be compromised by consuming animal based-products, such as which can give rise to heart and vascular disease, resistance to antibiotics, obesity, diabetes type II, and a variety of cancers (e.g., Fraser, 1999; de Roos et al., 2003; Nolan and Hitt, 2006; Micha et al., 2010; van Grinsven et al., 2010; Pan et al., 2012; Montonen et al., 2013; Yokoyama et al., 2014; Friedrichsen, 2015; McEachran et al., 2015; WHO, 2015; Lippi et al., 2016).

For these reasons, organizations like the United Nations (UN), World Health Organization (WHO), and the World Wide Fund for Nature (WWF) encourage individuals to reduce their meat consumption and promote the adoption of vegetarian and vegan diets (UN, 2016; WHO, 2016; WWF, 2016). While the interplay of decisions made by governments, industrial factories, companies and (non-profit) organizations can influence the proportion of meat that is produced and consumed, individual consumers are also able to address the negative effects of animal agriculture when they choose to change toward more plant-based diets.

The empirical investigation of such diets has only begun quite recently (e.g., Rothgerber, 2013; Cooney, 2014; Carvalho et al., 2015). While especially the last couple of years saw an increase in research focusing on the avoidance of animal-based products (e.g., de Boer et al., 2016; Carfora et al., 2017; Dowsett et al., 2018), it is still unclear what exactly drives consumers to adopt a vegetarian or vegan diet. Systematic and scoping reviews on vegetarianism and veganism show there is a strong need to intensify research efforts (e.g., Corrin and Papadopoulos, 2017; Graça et al., 2019) in order to get a more thorough understanding of consumers' dietary choices and effective promotion of the avoidance or limiting of the consumption of animal products.

Investigating which beliefs to address in interventions aimed at convincing consumers to adopt a vegetarian or vegan diet has the potential to play a leading role in the reduction of animal based-product consumption. Therefore, the objective of the current research is investigating the cognitive components that are assumed to determine behavior change with respect to adopting a vegetarian and vegan diet. For this purpose, we used the Reasoned Action Approach (RAA), a cognitive theoretical framework of behavior. We explored for samples of student meat-eaters from the United States (U.S.) and the Netherlands which beliefs and other determinants of behavior were associated with their Intention to have a vegetarian diet on the one hand, and their Intention to have a vegan diet on the other.

It may seem counterintuitive to choose student samples as target samples in social science research because these are not representative of the general population, making it difficult to generalize findings over populations differently than the student samples in the study (e.g., Hanel and Vione, 2016). However, we do not aim to generalize over different populations than the population represented by the sample of our study. Indeed, Fishbein and Yzer (2003) stress that each behavior should be understood from the perspective of a specific target population. In this case we deliberately chose college students as our target population because we are convinced that the beliefs, Intentions and behaviors of this specific group are crucial for the transition to a sustainable food system.

The first reason is that changing -or shaping- habits of members of younger target groups will impact our planet more than trying to change habitual behavior of members of older target groups. That is, simply because the former will live longer on this planet. In addition, younger people are generally more likely to be influenced by persuasive messages (O'Keefe, 2002). Second, there is a growing awareness of—especially—young consumers that limiting meat consumption can reduce their negative impact on the environment, and diets like vegetarianism and veganism are gaining in popularity as sustainable, healthy, and ethical food trends among these groups. When one already posits positive associations on a given behavior, one becomes more open to persuasion (e.g., Cooney, 2014; Carvalho et al., 2015). A third reason is that in the transition from secondary school to university, students have to adapt to a new environment in which they are more free in making their own dietary choices, mostly or entirely independent from their parents or caregivers. It is a time in which their future food habits take shape and get determined for a great deal (Von Ah et al., 2004; Deliens et al., 2014).

Hence, while there is often protest—with good reason—against using students samples, in the case of vegetarian and vegan dietary behavior, we believe that there are clear advantages of using students over other samples. That is why we will investigate the more narrow, homogeneous student samples instead of more heterogeneous “general population” samples.

When it comes to choosing to investigate the U.S. and the Netherlands: we argue that it is valuable to carry out cross-cultural research with samples that are both from Western countries. While the U.S. and the Netherlands they are culturally speaking quite similar, they are certainly not identical in all their—animal—consumption patterns. In both the United States and The Netherlands, around 95% of all consumers eat meat (Stahler, 2019; de Waart, 2020). Ritchie et al. (2017) and Ritchie and Roser (2019) investigated how many kilograms of meat, fish/seafood, milk and egg are consumed around the world per capita in from 1961 to 2019. Their investigation was based on data from the Food & Agriculture Organization of the United Nations, an organization that provides free access to and use of data on food and agriculture (FAOSTAT, 2023). Consumption patterns for the U.S.A. and the Netherlands in 2017, the period our RAA studies were carried out, are shown in Table 1. The amount of fish/seafood and eggs that U.S. and Dutch citizens consume is quite similar. However, the amount of meat that is consumed in the U.S.A. is considerably higher than in the Netherlands, while the amount of milk consumed is considerably higher in the Netherlands compared to the U.S.A.


TABLE 1 Meat, fish/seafood, milk, and egg consumption kilograms per capita in 2017.
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In addition, deviating trends are found in U.S. and Dutch consumers' beliefs on animal based-product consumption. For instance, de Boer et al. (2016) found in a representative Dutch and U.S. sample that only 12% of the Dutch and 6% of the U.S. respondents believed that eating less meat was effective in mitigating climate change. The Dutch sample had a somewhat higher willingness to reduce meat consumption than the U.S. sample. At the same time, knowledge about how members of different cultural groups, at different stages of their life think about the consumption of meat and other animal based-products or the absence of it is lacking (Ruby, 2012). We believe it is therefore useful to study more specific and homogeneous samples to compare the Intention formation of two Western countries more reliably. As we had access to both Dutch and U.S. participants pools, we compared these two specific Western countries. For this purpose, first, a belief elicitation study was carried out to determine participants' salient belief structures. Second, we conducted a regression study to investigate which belief structures and determinants of Intention, following the RAA framework, explained behavioral Intention to have a vegetarian or a vegan diet.

From a theoretical perspective, we investigated and evaluated the strength of the RAA framework in explaining vegetarian and vegan diets and contributed to the current body of literature that investigates which cognitive components are related to Intention formation. To our knowledge, recent RAA belief elicitation studies on this topic are lacking, and other types of elicitation studies are scarce (e.g., Wyker and Davison, 2010; Zaal et al., 2017). Studies that do investigate belief structures often only look into the strength of beliefs, and use predetermined beliefs decided on by the researchers or based on prior research that uses different samples (e.g., Mullee et al., 2017). While such studies do give some insight into consumer beliefs structures, they do not provide sufficient space for participants' own cognitions and as such, may steer toward the researchers' own bias. That is why it is important to carry out a belief elicitation study before designing the regression study.

From a societal perspective, based on the results of this research we can make recommendations on which beliefs on vegetarian and vegan diets are possible candidate beliefs to use in interventions aimed on encouraging vegetarian and vegan dietary behavior for the population of the sample being investigated.



2. Theoretical framework


2.1. Reasoned action approach

According to RAA (Fishbein and Ajzen, 2010), the intention to have a vegetarian or vegan diet is formed on the basis of one's attitudes, perceived norms, and perceived behavioral control regarding these particular behaviors. Figure 1 (Peters, 2013, based on Fishbein and Ajzen, 2010) illustrates the hypothetical pathways of the different variables that influence Intention following the Reasoned Action Approach. Figure 1 is explained from right (behavior) to left (background factors) in this paragraph with the example of changing a meat-inclusive diet to a vegetarian diet. The Reasoned Action Approach proposes that for behavior change to occur, meat-eaters need an Intention to change their current diet into a vegetarian diet. While having an Intention to stop eating meat serves as a precondition for behavioral change, the Reasoned Action Approach describes two other factors that determine if one will actually act on this Intention, together termed actual control. First, one needs the necessary skills to perform the behavior, like knowing how to prepare a vegetarian meal, or where to buy one. Second, one should be able to overcome any environmental factors that prevent behavioral performance—for instance an unavailability of meat substitutes at the supermarket. Hence, while having an Intention to adopt a vegetarian diet is the most important predictor of actually adopting a vegetarian diet, actual control factors may serve as barriers to changing behavior. RRA focuses particularly on Intention formation, rather than the Intention-behavior relation.
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FIGURE 1
 Schematic presentation of the reasoned action approach (Peters, 2013, based on Fishbein and Ajzen, 2010).


Attitude is one's own evaluation of the behavior of eliminating one's consumption of meat and it includes Instrumental Attitude—an evaluation of positive and negative attributes of the behavior (e.g., necessary vs. unnecessary)—and Experiential Attitude—an evaluation of positive and negative affective experiences with the behavior (e.g., pleasant vs. unpleasant). Perceived Norms are expectations of how relevant others in one's environment evaluate the behavior. It includes Injunctive Norm—the extent to which one thinks important referents will approve or disapprove one having a vegetarian or vegan diet, and Descriptive Norm—whether important others have such diets themselves. Perceived Behavioral Control is the extent to which one thinks to be able to follow a vegetarian or vegan diet successfully. It includes Perceived Capacity—one's perceived ability to have either diet—and Perceived Autonomy—the extent to which people perceive themselves autonomous in the decision to change their diet.

Attitude, Perceived Norm, and Perceived Behavioral Control are a function of specific beliefs. Behavioral or attitudinal beliefs are beliefs about the perceived likelihood of the positive and/or negative consequences of having a vegetarian or vegan diet. Normative beliefs include perceptions about social support from specific individuals in one's social network. Control beliefs comprises perceptions of environmental contexts that facilitate or hamper behavior.

A background variable may or may not be a source of beliefs and cannot act as a moderate or somewhere later in the model following RRA. Background variables can be a belief source on an individual level, a social level and informational level. Examples of background variables are demographic background or personality traits. According to RAA, by introducing new beliefs to individuals or by emphasizing, reinforcing or changing existing beliefs, behavior change can be set in motion.

The Reasoned Action Approach has already identified significant predictors of behavioral intentions to adopt vegetarian and vegan diets. For instance, Attitude and Perceived Behavioral Control are often found as significant predictors to reduce meat consumption and to adopt vegan diets (e.g., Zur and Klockner, 2014; Graça et al., 2015; Carfora et al., 2017). Perceived Norm has been found to predict meat reduction (Zur and Klockner, 2014). Yet, the latter component seems to be a poorer predictor, and is found less often as a predictor in the meat consumption domain compared to Attitude and Perceived Behavioral Control (Graça et al., 2019). This could be due to the fact that often only a small minority in populations already have a vegetarian or vegan diet (± 5% for the populations being studied in this research) and it is arguably strongly normative behavior to consume animal products (Stahler, 2019; de Waart, 2020).

To identify the relationship between the unique beliefs that people have about a specific behavior and their behavioral Intention, RAA proposes conducting two types of studies (e.g., Fishbein and Ajzen, 2010). First, a belief elicitation study should be conducted to identify the most important beliefs that are associated with the given behavior. Belief elicitation studies are likely to increase the Reasoned Action Approach's ability to explain behavioral Intention by capturing the full range of important beliefs that ultimately determine one's target population's behavior (Downs and Hausenblas, 2005). Such a study uses a questionnaire with open-ended questions that asks a small sample of the target group about their attitudinal, normative and control beliefs. In a content analysis, participants' responses are categorized and rank ordered based on frequency mentioned. In the second study, the most frequently mentioned beliefs are converted to closed-ended questions, which will complement a questionnaire containing standard questions on RAA components in a second study. Using regression it can be determined which components are most strongly associated with behavioral Intention. In this paper, first the belief elicitation study is described in full (i.e., method-discussion), after which the regression study is presented in the same manner. We end with a general discussion of both studies.



2.2. Formulating target behavior

A vegetarian diet is characterized by not consuming flesh or organs from any animal or any by-products from animal slaughter. In a vegan, or plant-based diet, also products that are produced by animals are not consumed, like dairy and eggs (Stegeman, 1997). The results of previous research in the domains of vegetarianism and veganism are sometimes hard to compare because different, and sometimes ambiguous definitions are used of what it means to have a vegetarian or vegan diet (e.g., Ruby, 2012; Cooney, 2014).

Firstly, studies in the field of vegetarianism do not always clearly distinguish between vegetarianism and veganism, whereas research shows that adopting a vegetarian or vegan diet are two distinct behaviors (e.g., Povey et al., 2001). Secondly, the terms “vegan diet” and “plant-based diet” are often used interchangeably while at the same time studies do not use a uniform description of the target behavior. For instance, Wyker and Davison (2010) conceptualized a plant-based diet as decreasing one's consumption of meat, eggs, and dairy and Povey et al. (2001) classified a vegan diet as not consuming any animal-based products at all. Thus, these definitions differ both in terms of the degree of change (decreasing vs. completely avoiding) and in terms of the types of products avoided (only meat, eggs, and dairy vs. all animal-based products). Not uniformly defining the same behavior makes it very difficult to compare results from different studies directly, while formulating the target behavior in a reliable and valid manner is very important (Fishbein and Ajzen, 2010).

This research treats having a vegetarian diet and having a vegan diet as separate behaviors that will be operationalized following Doerr (2005) behavioral definition recommendations. Following RRA, it is useful to define behaviors as comprised of four elements: “[…] the action performed, the target at which the action is directed, the context in which it is performed, and the time at which it is performed (p. 29).” That is, we will consider adopting a vegetarian and vegan diet in frames of the target (meat and fish or meat, fish, dairy, and eggs), action (stopping to eat), context (for every consumption), and time elements (anytime in the next 6 months) for both study 1 and 2 questionnaires.



2.3. Language of the questionnaires

For the U.S. and Dutch sample, identical questionnaires are employed (i.e., the English questionnaire is not translated to Dutch). There are several experiments that show that even small linguistic alterations may lead to a different interpretation of the same question (Harkness et al., 2004; Doerr, 2005). Making respondents fill out a translated questionnaire (i.e., from English to Dutch) may influence answering behavior of respondents more than making respondents fill out a questionnaire in a foreign, but—for the most part—well-known language (i.e., Dutch participants who are very familiar with reading English texts, filling out an English questionnaire) (Sha, 2004; Giesen et al., 2010). Therefore, we chose to keep the questionnaire untranslated.




3. Study 1: Belief elicitation

To determine which attitudinal, normative and control beliefs two samples of meat-eating students have about vegetarian and vegan diets, a belief elicitation study was carried out. The first sample included students studying at the University of Minnesota, and the second sample included students studying at the University of Groningen. Permission to carry out the U.S. and Dutch study was granted by the ethical committees of the University of Minnesota and the University of Groningen, respectively.


3.1. Materials and methods
 
3.1.1. Participants

U.S. participants were students recruited from the subject pool of the University of Minnesota's School of Journalism and Mass Communication. Fifty-nine meat-eating students of the University of Minnesota completed an online questionnaire for which they received course credit. Participants were 11 males (19%) and 48 females (81%). Their mean age was 20.42 years (SD = 1.62) ranging from 18 to 27. Data was collected in November and December 2016.

Dutch participants were students recruited during in-class courses in Communication- and Information sciences, Media studies and Journalism at the Faculty of Arts of the University of Groningen, the Netherlands. Thirty meat-eating students of the University of Groningen completed an online questionnaire. Participants were 8 males (27%) and 22 females (73%). Their mean age was 20.30 years (SD = 2.21) ranging from 18 to 30. Data was collected in May 2017. We acknowledge that gender is not proportionally distributed in both samples. However, both samples represent comparatively the distribution of students' gender within the mentioned departments of both universities.



3.1.2. Instrument

Survey-builder Qualtrics was used to design the questionnaire (for both studies). The questionnaire contained demographic questions on age [I am (__) years old], gender identification (i.e., What gender do you identify with?) and dietary habits with regard to animal—based—products (“Which of the following statements describes your diet, following the description above?: I eat meat; I never eat meat, but I do eat fish; I never eat meat or fish, but I do eat dairy and/or eggs; I never eat meat, fish, dairy or eggs”).

For formulating the target behaviors we used three of the four recommendations of Fishbein and Ajzen (2010): action, target, and time. The “context frame,” (Fishbein and Ajzen, 2010, p. 29), describing the situational context of the target behavior (i.e., “for every consumption”), was not explicated in questions. The context component was made apparent in the introduction of the questionnaire before participants answered any questions about either diet. It could be easily inferred that stopping to eat a certain food altogether implies excluding the product from every consumption.

Attitudinal beliefs (underlying Attitude) were addressed by asking: “What are the good things that might happen if you stop eating meat and/or fish anytime in the next 6 months?” and “What are the bad things that might happen if you stop eating meat and/or fish anytime in the next 6 months?” For normative beliefs (underlying Perceived Norm) participants answered “Are there any groups or people who would approve of you stopping to eat meat and/or fish anytime in the next 6 months?” and “Are there any groups or people who would disapprove of you stopping to eat meat and/or fish anytime in the next 6 months?” For control beliefs, underlying Perceived Behavioral Control, participants answered: “What factors or circumstances might make it easier for you to stop eating meat and/or fish anytime in the next 6 months?” and “What factors or circumstances would make it difficult or impossible for you to stop eating meat and/or fish anytime in the next 6 months?” For adopting a vegan diet, beliefs were addressed by asking the same questions for switching to a vegan diet anytime in the next 6 months. All belief elicitation questions were open questions without a word limit.



3.1.3. Procedure

After giving informed consent, participants were asked demographic questions. If participants indicated they never consumed meat or fish, they were excluded from this belief elicitation study, as the target group of this study only includes meat eaters. After answering demographic questions, the remaining participants read a description of a vegetarian diet [when you have a vegetarian diet, you don't consume any meat or fish, but you do eat dairy and/or eggs (products that contain milk, yogurt, cheese, and/or eggs)] and answered the belief elicitation questions on their attitudinal, normative, and control beliefs about adopting a vegetarian diet. Finally, all participants read a description of a vegan diet [when you have a vegan diet you don't consume any animal products: no meat, no fish, and no dairy or eggs (no products that contain milk, yogurt, cheese, and/or eggs) at all] and answered belief elicitation questions about adopting a vegan diet.




3.2. Results

In the belief elicitation study, fifty-nine U.S. participants provided 551 beliefs (298 about having a vegetarian diet, 253 about a vegan diet), with an average of 9.3 beliefs per participant. Thirty Dutch participants provided 294 beliefs (171 about having a vegetarian diet, 123 about a vegan diet), with an average of 9.8 beliefs per participant.

A content analysis was carried out (by the first author) in which all responses were first categorized into a belief group (attitudinal, normative or control) and then into individual beliefs. Tables 2A–C show the beliefs (and their frequency) that were included in the regression study. In general, the most frequently mentioned beliefs were converted to evaluative statements and included in the regression studies. An exception is “Having a one-sided diet” (mentioned often in U.S. and Dutch samples, yet not included in U.S. regression study).


Table 2A. Results belief elicitation questionnaire: most frequently mentioned (% of participants mentioned) attitudinal beliefs U.S. and Dutch sample.
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Table 2B. Results belief elicitation questionnaire: most frequently mentioned (% of participants mentioned) normative beliefs U.S. and Dutch sample.
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Table 2C. Results belief elicitation questionnaire: most frequently mentioned (% of participants mentioned) control beliefs U.S. and Dutch sample.
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Because the most frequently mentioned beliefs about having vegetarian and vegan diets overlapped, these responses are grouped together in the tables. Beliefs that can be considered as belonging to the same overarching category were only treated as separate beliefs when they were mentioned more than twice. For instance, the behavioral belief that one will experience having more energy by following a vegetarian or vegan diet falls within the scope of the belief of experiencing positive health consequences. However, because the former belief recurred more than twice, it was treated as a belief that could be salient by itself.

As the Dutch sample was smaller, inclusion criteria were a bit more flexible. For instance, some beliefs that were not mentioned by the U.S. sample, and were mentioned only once or twice in the Dutch sample, were still included in the Dutch regression study (e.g., “Improve my self-discipline”). Some beliefs were only included in the Dutch regression study for having a vegan diet (“Experience health concerns” and “Better indication of products being vegan”) as these were only mentioned for having a vegan diet. Men and women as normative referents were mentioned in both belief elicitation studies but were only included in the regression study for the Dutch sample. Including these two categories only in the Dutch study was done because the relative frequency of male referents being mentioned in the Dutch belief elicitation (20% of participants mentioned male referents) was a lot higher compared to the U.S. belief elicitation (6.8%). The possible usefulness of distinguishing between male and female referents and including these as such in the regression study was only recognized after carrying out the second belief elicitation study. Lastly, one control belief that was not mentioned in both belief elicitation studies was incorporated in the regression study, the belief that “Preparing vegetarian (vegan meals) is just as easy as preparing meals with animal-based products.” This belief was added as we believed that it could be useful to incorporate a more specific version of the facilitating control belief that was mentioned in both elicitation studies: “Ease of cooking vegetarian meals.” Taken together, the discrepancies between beliefs incorporated in the U.S. and Dutch regression study were due to frequency of mentioning and progressive insights after carrying out the U.S. belief elicitation and regression study.

Tables 2A–C displays the attitudinal, normative and control beliefs that are included in the regression study with its frequency mentioned and percentage of participants mentioned. Attitudinal themes most often mentioned were health considerations and weight loss for both the U.S. and Dutch sample. Normative referents mentioned were mostly one's family members and friends for the U.S. sample and friends and male referents (father/male friends) for the Dutch sample. Control perceptions were for both samples primarily about nutritional considerations, important referents' eating habits and availability of meat, vegetarian and vegan products.



3.3. Discussion study 1

The large amount and variety of beliefs that were mentioned by the participants show that belief elicitation studies provide fruitful insights into salient belief structures of the two samples. Taken together, health, nutritional and environmental beliefs were the attitudinal themes most often indicated. Normative referents mentioned were mostly one's family members and friends. Beliefs mentioned when asked for control perceptions were primarily about important referents' eating habits and convenience of one's current diet.

In addition, the elicitation study showed that the beliefs related to adopting a vegetarian vs. a vegan diet overlapped to a large degree. For instance, almost a third of all participants mentioned the attitudinal belief that they would not get all the nutrients they need if they would adopt a vegetarian or vegan diet. At the same time, the attitudinal belief that one would experience positive health consequences was mentioned often for both diets. But there were also differences, for instance which beliefs were considered important—based on the frequency with which they were mentioned. For example, the attitudinal belief of having more energy appeared four times more often in the context of adopting a vegetarian diet than a vegan diet.

Furthermore, there was a considerable overlap in beliefs mentioned by the U.S. vs. the Dutch sample, although there were also some notable differences in the extent to which they were considered focal (again, based on frequency). For example, the attitudinal belief that one would contribute to a more sustainable environment was mentioned about three times more often by the Dutch sample compared to the U.S. sample for both diets. Conversely, the attitudinal belief that one would not get enough protein was mentioned around three times more often by the U.S. sample compared to the Dutch sample for both diets. Hence, although the U.S.A. and the Netherlands are both Western cultures sharing many commonalities, there are differences in the beliefs that come to mind when answering questions on attitudinal, norm and control beliefs in relation to vegetarian and vegan dietary behavior, at least for Dutch and U.S. college students. These results resonate with the findings of de Boer et al. (2016), who reported that the belief that consuming less meat had the potential to mitigate climate change, was twice as common in their Dutch sample as compared to their U.S. sample.

What the present two samples seem to have in common is the focus on health-related reasons surrounding adopting vegetarian and vegan diets. This concurs with the outcome of a scoping review by Corrin and Papadopoulos (2017) who showed that health (i.e., nutritional) concerns are prominent barriers when it comes to adopting meatless diets in Western cultures.

In sum, finding both similarities and differences underscores the importance of conducting belief elicitation studies. Even when one uses seemingly similar samples and/or similar behaviors there can be (subtle) differences that may nevertheless be relevant with regard to forming belief structures. Which of the beliefs that were collected in this belief elicitation study most strongly relate to Intention to have a vegetarian or vegan diet, was tested in the second study.




4. Study 2: Regression study

The objective of the regression study was to investigate the correlational structure of the Intention formation to have a vegetarian and a vegan diet as a function of Attitudes, Perceived Norm, Perceived Behavioral Control, and underlying beliefs in two samples: a sample of U.S. students and a sample of Dutch students. Following the RAA framework, study 2 samples differ from study 1 samples.


4.1. Materials and methods
 
4.1.1. Participants

U.S. participants were students (N = 204) recruited from the subject pool of the University of Minnesota's School of Journalism and Mass Communication. They received course credit for participation. They all answered questions about a vegetarian and a vegan diet. Dutch participants were students recruited via an online educational environment (Nestor) on the Communication and Information Sciences' study-page, and during in-class courses of Media Studies, University of Groningen. One hundred eighty-two of the meat-eating Dutch participants answered questions on both a vegetarian and vegan diet, while, for entirely practical reasons, 163 Dutch participants completed questions either on the vegetarian (N = 81) or the vegan diet (N = 82). Participants who indicated they did not eat meat were excluded from further analysis. Table 3 shows descriptives for U.S. and Dutch participants' diet, gender, and animal based-product consumption in the number of days per week.


TABLE 3 Descriptives for gender, age and meat, fish, dairy, and/or egg consumption.
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4.1.2. Instrument

Fishbein and Ajzen (2010) measurement recommendations were used to develop measures of reasoned action variables, again with the exception of the context frame (see Section 3.1.2). Questions were framed in terms of “stop eating meat and fish anytime in the next 6 months” for a vegetarian diet, and “stop eating meat, fish, dairy, and eggs anytime in the next 6 months” for a vegan diet.


4.1.2.1. Attitude

To measure Attitudes toward having a vegetarian/vegan diet, eight seven-point semantic differential scales were presented to participants: “Me stopping to eat meat and fish (meat, fish, dairy, and eggs) anytime in the next 6 months, would be extremely...:” bad-good; foolish-wise; negative-positive; harmful-beneficial; unnecessary-necessary [Instrumental Attitude: α = 0.93 (U.S.)/α = 0.90 (Dutch) for a vegetarian and α = 0.94 (U.S.)/α = 0.87 (Dutch) for a vegan diet]; and unenjoyable-enjoyable; stressful-relaxing; unpleasant-pleasant [Experiential Attitude: α = 0.90 (U.S.)/α = 0.83 (Dutch) for a vegetarian and α = 0.92 (U.S.)/α = 0.87 (Dutch) for a vegan diet].



4.1.2.2. Perceived norm

To measure Injunctive Norm, participants were asked: “How do you think most people important to you would feel about you stopping to eat meat and fish (meat, fish, dairy, and eggs) anytime in the next 6 months? They would...:” 1 = strongly approve-7 = strongly disapprove. To measure Descriptive Norm, participants were asked about future behavior of important referents instead of past or current behavior, on the basis of the nature of the behavior under investigation (Fishbein and Ajzen, 2010). As only a small percentage of the U.S. and Dutch population can be considered vegetarian or vegan, it was decided that an appropriate measure would be future behavior. Therefore, the following question was asked for Descriptive Norm: “How many of the people who are most important to you do you think would stop eating meat and fish (meat fish, dairy, and eggs) anytime in the next 6 months? If you are not sure, make your best guess:” 1 = none, 2 = a few, 3 = some, 4 = most, 5 = all.



4.1.2.3. Perceived behavioral control

Perceived Behavioral Control over having a vegetarian/vegan diet was measured by the following seven-point semantic differential scales for Perceived Autonomy [r = 0.77 (U.S.)/r = 0.65 (Dutch) for a vegetarian and r = 0.90 (U.S.)/r = 0.69 (Dutch) for a vegan diet]: “Me stopping to eat meat and fish (meat, fish, dairy, and eggs) anytime in the next 6 months, would be...:” not under my control-under my control; not up to me-up to me. To measure Perceived Capacity, the following question was asked: “There can be a variety of obstacles to you to stop eating meat and fish. Even in the face of such obstacles, how sure are you that if you really wanted to you can stop eating meat and fish anytime in the next 6 months?” 1 = completely sure I cannot-7 = completely sure I can.



4.1.2.4. Intention

Intention was measured by asking participants “I can see myself stop eating meat and fish (meat, fish, dairy, and eggs) anytime in the next 6 months:” 1 = very unlikely-7 = very likely. The same question was repeated for “I will stop […];” and “I intend to stop […]” [α = 0.89 (U.S.)/α = 0.88 (Dutch) for a vegetarian and α = 0.92 (U.S.)/α = 0.91 (Dutch) for a vegan diet].



4.1.2.5. Beliefs

To measure attitudinal beliefs, questions were framed as “How likely is it that the following would happen to you if you stop eating meat and fish (meat, fish, dairy, and eggs) anytime in the next 6 months. I will…” [e.g., experience positive health consequences; contribute to a more sustainable environment], with 1 = very unlikely-7 = very likely.

To measure normative beliefs, the questions were framed as follows: “How do you think your [e.g., close friends] would feel about you stop eating meat and fish (meat, fish, dairy, and eggs) anytime in the next 6 months? They would…” (1 = strongly disapprove−7 = strongly approve) and, “How many of your [e.g., close friends] do you think would stop eating meat and fish (meat, fish, dairy, and eggs) anytime in the next 6 months? If you are not sure, make your best guess” (1 = none, 2 = a few, 3 = some, 4 = most, 5 = all).

Finally, control beliefs were measured by framing questions as: “How sure are you that you can stop eating meat and fish (meat, fish, dairy, and eggs) anytime in the next 6 months, if...” [e.g., people important to me would decrease their meat and fish (meat, fish, dairy, and egg) intake; you experience a lack of motivation], with 1 = very unlikely-7 = very likely. Belief measures are not scaled and analyzed individually.




4.1.3. Procedure

After giving informed consent, participants were asked demographic questions. Then, they read a description of a vegetarian diet and answered questions about attitudinal, normative and control components related to switching to a vegetarian diet. Finally, all participants who finished two questionnaires read a description of a vegan diet and answered the same questions about switching to a vegan diet.




4.2. Results

First, we will show the descriptives. We show correlations, means and standards deviations for each measured RAA variable for having a vegetarian and vegan diet for both samples. Second, we show the results of a regression analysis in which we regressed Intention to have a vegetarian/vegan diet on Instrumental and Experiential Attitude, Injunctive and Descriptive Norm, and Perceived Capacity and Autonomy for both samples. The regression analysis shows which of the RAA components are significantly predictive for Intention. Lastly, we will show the results of a belief identification analysis, in which we examined which specific beliefs correlated strongest with Intention to have a vegetarian and vegan diet for both samples.


4.2.1. Vegetarian diet: Descriptives

Table 4 shows the correlations, means and standard deviations for having a vegetarian diet for U.S. and Dutch participants. Both participant groups' Attitude toward a vegetarian diet was somewhat negative. In addition, all participants expected neither a high or low level of approval from people important to them to have a vegetarian diet and they did not expect important referents to adopt a vegetarian diet in the near future. They felt somewhat capable and autonomous in their decision to have a vegetarian diet, but reported a very low Intention to have a vegetarian diet. The two Normative scales (Injunctive & Descriptive) and the two Control scales (Capability & Autonomy) showed weak correlations for the U.S. and Dutch participants (r < 0.50) The two Attitude scales were moderately correlated for Dutch participants (r = 0.66) and relatively strongly correlated for U.S. participants (r = 0.73).


TABLE 4 Descriptive statistics: correlations, means, and standard deviations for having a vegetarian diet U.S.A. and Netherlands.

[image: Table 4]



4.2.2. Vegan diet: Descriptives

Table 5 shows correlations, means and standard deviations for having a vegan diet for U.S. and Dutch participants. Again, participants did not have a very positive Instrumental Attitude or Experiential Attitude. Participants expected from people important to them to slightly disapprove if they decided to have a vegan diet and they did not expect important referents to adopt a vegan diet in the near future. Participants felt somewhat to rather autonomous in their decision to have a vegan diet and showed lower levels of Perceived Capacity Again, behavioral Intention was very low). The correlations between the two Normative scales (M = 0.42) and two Control scales (r = 0.36) were moderate for both participant groups (r < 0.45). The two Attitude scales were again moderately correlated for the Dutch participants (r = 0.60) and strongly correlated for the U.S. participants (r = 0.76). A collinearity test showed that the high correlation did not imply that Instrumental and Experiential Attitude formed a single Attitude variable for U.S. participants for both diets (Vegetarian diet: Instrumental Attitude, tolerance = 0.44, VIF = 2.27; Experiential Attitude, tolerance = 0.45, VIF = 2.22)/Vegan diet: Instrumental Attitude, tolerance = 0.40, VIF = 2.50; Experiential Attitude, tolerance = 0.38, VIF = 2.67). In sum, both vegetarian and vegan dietary behaviors show support for the Reasoned Action Approach's dual component conceptualization of determinants (i.e., Attitude consists of two components, Fishbein and Ajzen, 2010).


TABLE 5 Descriptive statistics: correlations, means, and standard deviations for having a vegan diet.
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4.2.3. Regression vegetarian diet
 
4.2.3.1. U.S.A.

Intention to have a vegetarian diet was regressed on Instrumental and Experiential Attitude, injunctive and Descriptive Norm and Perceived Autonomy and capacity (Table 6). These six variables explained 37% of the variance in Intention to have a vegetarian diet for U.S. participants. Intention proved to be a function of Instrumental Attitude (β = 0.35, p = 0.000) and Experiential Attitude (β = 0.32, p = 0.002).


TABLE 6 Regression results: intention regressed on attitudinal, normative, and control variables U.S.A. and Netherlands.
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4.2.3.2. Netherlands

The six determinants together explained 40% of the variance in Intention to have a vegetarian diet for Dutch participants. Intention proved to be a function of Instrumental Attitude (β = 0.20, p = 0.003), Experiential Attitude (β = 0.33, p = 0.000), and Descriptive Norm (β = 0.20, p = 0.000).




4.2.4. Regression vegan diet
 
4.2.4.1. U.S.A

Intention to have a vegan diet was regressed on the six reasoned action components (Table 6). The light-gray marked areas in the table show significant determinants. The six determinants together explained 43% of the variance in Intention to have a vegan diet. Again, the two Attitude components were a function of Intention (Instrumental Attitude β = 0.21, p = 0.022, Experiential Attitude β = 0.49, p = 0.000).



4.2.4.2. Netherlands

The six determinants together explained 30% of the variance in Intention to have a vegan diet for Dutch participants. Intention proved to be a function of Experiential Attitude (β = 0.43, p = 0.000) only.




4.2.5. Belief identification

Next, all three types of beliefs (related to Attitude, Perceived Norm, and Perceived Behavioral Control) were examined to test which specific beliefs would have predictive value pertaining to behavioral Intention to have a vegetarian and vegan diet best. Tables 7–9 show correlations of behavioral, normative, and control beliefs about having a vegetarian and having a vegan diet with behavioral Intention. The light-gray marked areas in the table show significant correlations. Some beliefs were evaluated for only one of the diets or one of the samples in accordance with the outcomes of the belief elicitation study (i.e., beliefs that were mentioned by only one sample of for only one diet were only explored for that sample/diet: if a belief was not applicable it is labeled as n/a in Tables 7–9).


Table 7A. Positive attitudinal beliefs about having a vegetarian and having a vegan diet: means (M), standard deviations (SD), and correlation (r) with behavioral intention.
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Table 7B. Negative attitudinal beliefs about having a vegetarian and having a vegan diet: means (M), standard deviations (SD), and correlation (r) with behavioral intention.
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TABLE 8 Normative beliefs about having a vegetarian and having a vegan diet: means (M), standard deviations (SD), and correlation (r) with behavioral intention.
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Table 9A. Facilitating control beliefs about having a vegetarian and having a vegan diet: means (M), standard deviations (SD), and correlation (r) with behavioral intention.
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Table 9B. Hampering control beliefs about having a vegetarian and having a vegan diet: means (M), standard deviations (SD), and correlation (r) with behavioral intention.
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4.2.5.1. Attitudinal beliefs

Tables 7A, B shows how the attitudinal beliefs (i.e., perceptions about the perceived likelihood of the positive and/or negative consequences of having a meatless diet that underlie Attitude) correlate with Intention to have a vegetarian and vegan diet for both the U.S. and Dutch sample.


4.2.5.1.1. Vegetarian diet

U.S.A.

Attitudinal beliefs that were most strongly and positively associated with Intention were the beliefs that one would be happier, feel less guilty, experience positive health consequences, have a healthier diet, have more energy, contribute to a more sustainable environment, behave more ethically concerning animal treatment and would lose weight when adopting a vegetarian diet. Attitudinal beliefs that were most strongly negatively related to Intention to have a vegetarian diet were the beliefs that one would miss the taste of meat, enjoy meals less, have less energy and not get all the nutrients needed

Netherlands

Attitudinal beliefs that were most strongly and positively associated with Intention were the beliefs that one would feel better, feel less guilty, experience positive health consequences, have more energy, feel proud, contribute to a more sustainable environment, behave more ethical concerning animal treatment, improve one's self-discipline, and save animal lives when adopting a vegetarian diet. Attitudinal beliefs that were most strongly negatively related to Intention to have a vegetarian diet were the beliefs that one would enjoy meals less, miss the taste of meat, not get all the nutrients needed, not get enough iron, have a one-sided diet, not get enough protein, have less energy and spend more time and effort on meals.



4.2.5.1.2. Vegan diet

U.S.A.

Attitudinal beliefs that were most strongly and positively associated with Intention to have a vegan diet were the beliefs that one would be happier, have more energy, spend less money on food, have a healthier diet and experience positive health consequences, feel less guilty and behave more ethically concerning animal treatment. Not getting enough protein and missing the taste of dairy and eggs were attitudinal beliefs that were most strongly—but only moderately—negatively related to Intention.

Netherlands

Attitudinal beliefs that were most strongly and positively associated with Intention were the beliefs that one would have more energy, feel better, experience positive health consequences, feel less guilty, feel proud, contribute to a more sustainable environment, behave more ethical concerning animal treatment, improve one's self-discipline, save money on food, and save animal lives when adopting a vegan diet. Attitudinal beliefs that were most strongly negatively related to Intention to have a vegan diet were the beliefs that one would enjoy meals less, miss the taste of meat, have a one-sided diet, not get all the nutrients needed, spend more time and effort on meals, not get enough protein, have less energy, not get enough iron, and spend more money on food.



4.2.5.2. Normative beliefs

Table 8 shows how the normative beliefs (i.e., perceptions about social support from specific individuals in one's social network that underlie Perceived Norm) correlate with Intention to have a vegetarian and vegan diet for both the U.S. and Dutch sample.


4.2.5.2.1. Vegetarian diet

U.S.A.

Intention was associated with expected approval from one's friends and to a lesser degree from one's family. Doctor's approval was not statistically significant related to Intention. Expected future behavior of friends and family was moderately related to Intention.

Netherlands

Intention was associated with expected approval from one's friends and to a lesser degree from one's family, women in one's direct environment, and men in one's direct environment. Expected future behavior of friends and family was moderately related to Intention.



4.2.5.2.2. Vegan diet

U.S.A.

Expected approval of one's family, friends and doctor were associated with Intention, as was the expectation that one's family members and friends would adopt a vegan diet in the near future.

Netherlands

Intention was associated with expected approval from one's family (r = 0.32), one's friends and women in one's direct environment. Expected future behavior of family and friends was moderately related to Intention.



4.2.5.3. Control beliefs

Tables 9A, B shows how the control beliefs (i.e., perceptions of environmental contexts that facilitate or hamper the ability of changing one's consumption patterns underlying Perceived Control) correlate with Intention to have a vegetarian and vegan diet for both the U.S. and Dutch sample.


4.2.5.3.1. Vegetarian diet

U.S.A.

Important facilitating control beliefs that were related to Intention were the beliefs that meat or fish would increase in price, vegetarian products would reduce in price and become more available, important referents would stop or decrease their meat and fish intake, learning how to prepare vegetarian meals just as easily as meals with meat or fish and learning how to maintain a fully nutritional vegetarian diet. Finally, only one obstructing control belief, that one would often not feel full enough having a vegetarian diet was moderately and negatively related to Intention.

Netherlands

Important facilitating control beliefs that were related to Intention were the beliefs that the availability of vegetarian options would improve, learning how to prepare vegetarian meals just as easily as meals with meat or fish, learning how to maintain a fully nutritional vegetarian diet, vegetarian options would decrease in price, important referents would stop or decrease their meat and fish intake, meat, or fish would increase in price and become less available. Finally, four obstructing control beliefs; a lack of motivation to maintain a vegetarian diet, difficulty of changing habits, lack of convenience, and a lack of food options were moderately and negatively related to Intention.



4.2.5.3.2. Vegan diet

U.S.A.

Control beliefs that were most strongly positively related to Intention were the facilitating beliefs that important referents would decrease or stop eating meat, fish, dairy, and eggs, learning that eating animal-based products would have serious negative consequences, animal-based products would increase in price and be less available and the availability of vegan products would improve while their price reduces. Finally, only two obstructing control beliefs, that one would experience a lack of motivation and vegan options were moderately and negatively related to Intention.

Netherlands

Control beliefs that were most strongly positively related to Intentions were the beliefs that the availability of vegan options would improve, better indications of products being vegan, learning how to maintain a fully nutritional vegetarian diet, important referents would stop or decrease their meat and fish intake, vegan options would decrease in price, meat or fish would become less available. Finally, six obstructing control beliefs, a lack of motivation to maintain a vegan diet difficulty of changing habits, experiencing a lack of convenience, health concerns, a lack of food options, and resistance from an important referent were moderately and negatively related to Intention.




4.3. Discussion regression study

In our regression study we investigated which beliefs, and which reasoned action concepts were important in predicting the Intention to have a vegetarian diet and a vegan diet. In addition, we explored the extent to which this pattern of prediction was different between the vegetarian vs. the vegan diet and we compared outcomes of the U.S. vs. the Dutch sample.

If we look at the predictive power of the concepts from the Reasoned Action Approach, the two samples showed quite similar patterns when it comes to adopting a vegetarian diet: in both samples Instrumental Attitude (i.e., positive behavioral attributes) and Experiential Attitude (i.e., positive affective behavioral experiences) were significant predictors of behavioral Intention. The fact that we found both Attitude components as important predictors for adopting a meatless diet is in line with previous research (e.g., (Zur and Klockner, 2014; Graça et al., 2015; Carfora et al., 2017). The only other RAA concept that was found to be predictive of Intention to have a vegetarian diet was Descriptive Norm (i.e., whether important referents have a vegetarian diet) for the Dutch sample. Finding Descriptive Norm, and not Injunctive Norm (i.e., the extent to which one thinks important referents will approve of one having a vegetarian diet), as a significant predictor was unexpected, as the two components of Perceived Norm (i.e., have often been found to have equal predictive power with respect to behavioral Intention (see, e.g., the meta-analysis by McEachan et al., 2016). This apparently small role for Perceived Norm is remarkable, since we know from other research that these norms can play quite an important role in adopting vegetarian or vegan diets (e.g., Sharps et al., 2021; Bolderdijk and Cornelissen, 2022). It may be the case that there is not much variability in what our participants experience around them: most people in their nearest social environment do not engage in meat-free diets, nor do many peers or relatives approve of such diets. Thus, a lack of variability may have obscured the real influence of Perceived Norm on Intention. Such a methodological explanation is supported by the finding that Perceived Norm beliefs do correlate with Intention (see Table 8). So social norms play a role but it is of crucial importance how you measure them. This finding could also be due to the way in which Descriptive Norm was conceptualized in our research. We asked participants how many people important to them would adopt a vegetarian or vegan diet in the next 6 months. It may be that expecting a lot of important referents to adopt a vegetarian or vegan diet in the near future reflects the participants' own expectation to adopt a vegetarian or vegan diet (i.e., higher Descriptive Norms were associated with having higher Intentions). Likewise, expecting only few or none of one's important referents to adopt a vegetarian or vegan diet may have led to participants' own expectation not to adopt one of these diets (i.e., lower Descriptive Norms led to lower Intentions).

Equally unexpected, we did not find Perceived Control components to be significant predictors of participants' Intention. Earlier research did find that beliefs related to Perceived Capacity (i.e., one's perceived ability to have either diet), for instance a perceived lack of cooking skills, were important in explaining behavioral Intention (Corrin and Papadopoulos, 2017). In addition, Graça et al. (2019) found both Perceived Control components to explain Intentions in relation to vegetarian/vegan diets. The fact that we did not find evidence for the predictiveness of either of the Perceived Control concepts could be taken to mean that a change in attitude is necessary before Perceived Capacity or Perceived Autonomy (i.e., the perceived extent to which one thinks to be autonomous in changing one's diet) can play a role. On the other hand, it might be the operationalization of Perceived Capacity and Perceived Autonomy that stood in the way of finding significant correlations: The formulation of the open questions may have been too abstract for our participants (e.g.,: “There can be a variety of obstacles to you to stop eating meat and fish. Even in the face of such obstacles, how sure are you that if you really wanted to you can stop eating meat and fish anytime in the next 6 months?”). As with the Social Norms discussed above, this possible explanation is supported by the significant correlations we do find for Perceived Control beliefs with Intention (see Tables 9A, B).

When we look at the predictive power of RAA components for having a vegan diet we also only found subtle differences between the two samples. What the Dutch and U.S. sample had in common was that Attitude was a significant predictor of Intention, just as we saw for the vegetarian diet. However, Experiential Attitude was the only significant predictor for Intention in the Dutch sample while for the U.S. sample both Instrumental and Experiential Attitude predicted Intention. It is unclear what the reason is for this discrepancy. Possibly, the fact that the Netherlands has a long-standing “dairy culture,” with nationwide campaigns that stress the importance of consuming dairy in Dutch culture (like “the Netherlands runs on dairy,” De Nederlandse Zuivel Organisatie, 2021) has something to do with an enhanced emotional involvement (i.e., more experiential than instrumental), but the exact mechanism is as yet unknown.

The present research showed the usefulness of conceptualizing vegetarian and vegan dietary behaviors as separate behaviors, as well as the importance of measuring them as such. The strength of the beliefs' association with Intention to have a vegetarian/vegan diet varied widely. In addition, different sets of beliefs ultimately predict behavioral Intentions, which implies that vegetarian and vegan dietary behaviors are perceived to differ from one another.

In summary, the Reasoned Action Approach variables accounted for a sizable amount of the variance in Intention (i.e., the extent to which the variables were able to explain intentions)—respectively 37% (U.S. sample) and 40% (Dutch sample) for adopting a vegetarian diet and 43% (U.S. sample) and 30% (Dutch sample) for adopting a vegan diet.



5. General discussion

The aim of the present research was to explain Intention formation for adopting a vegetarian diet and adopting a vegan diet by applying a Reasoned Action Approach. A belief elicitation study was carried out to identify the most important attitudinal, normative and control beliefs. We then conducted a regression study to investigate to what extent the Intention to have a vegetarian and vegan diet was a function of these beliefs and the concepts of attitudes, perceived norms and perceived behavioral control.

A first important outcome of our study is that vegetarian and vegan dietary behavior should be seen as different, as they involved different belief sets and RAA concepts in the prediction of Intention. For instance, the attitudinal belief of having more energy appeared four times more often in the context of adopting a vegetarian diet than a vegan diet. And even though our U.S. and Dutch sample shared similarities in their norms and values, they did show differences in their motivations and cognitions. For example, the belief that a vegetarian and vegan diet would contribute to a more sustainable environment was mentioned about three times more often by the Dutch sample compared to the U.S. sample. Conversely, the belief that one would not get enough protein was mentioned around three times more often by the U.S. sample compared to the Dutch sample for both diets. This indicates the importance of making a custom analysis for each specific target group and each specific target behavior before designing interventions.

In a more general sense, if we only look at the RAA concepts, the Intention to change to a vegetarian or vegan diet seems to be guided primarily by the attitude of our participants: What they see as positive or negative consequences of this behavior (be it instrumental or experiential) is crucial for the Intention to change their existing eating behavior. None of the other concepts (with the exception of Descriptive Norm in the Dutch sample asked about vegetarianism) seems to have an added value. The reason is perhaps methodological—related to formulations being too abstract, or variability being too low—because the beliefs underlying the other concepts, Social Norms and Perceived Control, did show significant correlations with Intention. One way to approach this problem would be to reformulate the questions used to measure the concepts of Social Norms and Perceived Control, for instance by distinguishing the various possible important others, or the various obstacles that people can encounter when changing their diets. However, one can also question the usefulness of measuring these global percepts separately. Perhaps it suffices to elicit beliefs in the categories prescribed by the concepts.

Hence, our study highlights the usefulness and importance of including a belief elicitation phase in the study of Intention formation. The great majority of studies that use a reasoned action approach does not at present use such elicitation methods (Yzer, 2013). Instead, researchers tend to rely on earlier research that uses different target groups (e.g., Bryant, 2019) or their own intuitions when formulating possibly relevant beliefs. This strategy can negatively impact outcomes. A case in point is that, through the years, it has often been found that health and ethical considerations are among the most important beliefs that are related to adopting a vegetarian and vegan diet (e.g., Ruby, 2012; Cooney, 2014; Rosenfeld, 2019). However, our research showed that other beliefs, such as those related to the behavior of important referents, are at least as influential. Without carrying out a belief elicitation study, these beliefs would perhaps not have been recognized and subsequently tested.

The outcomes also show which specific beliefs should be considered as candidates for interventions that encourage adopting a vegetarian diet and vegan diet for. That is, beliefs with the highest correlations with Intention and (relatively) low means (i.e., beliefs that have most room for improvement) are likely the best candidates as targets in intervention messages. Based on our study such beliefs were present for each reasoned action component. For instance, behavioral beliefs (e.g., “feel happier/better;” “feel less guilt”) and (descriptive) normative beliefs (e.g., “friends are likely to adopt a vegetarian/vegan diet”), but also control beliefs (e.g., “price reduction of vegetarian/vegan products; “ease of cooking vegetarian/vegan meals”) could be addressed in interventions. Other candidates are the “control beliefs” falling within the behavioral component (e.g., “enjoy vegetarian/vegan food just as much”) and normative component (e.g., “important referents stop eating meat and fish”). In sum, for research that uses Reasoned Action Approach, we recommend to conduct elicitation studies in combination with a regression study and to avoid a singular reliance on a regression study that uses only the standardized Intention, Attitude, Norm, and Control component measures.

Another, point concerns the theoretical framework, the RAA itself. Some findings from the belief elicitation study point to a possible difficulty in the operationalization of components in the RAA approach. For instance, in response to the questions about Perceived Behavioral Control (“What factors or circumstances might make it easier/more difficult for you to stop eating meat and/or fish anytime in the next 6 months?”), participants reported beliefs that are indicative of Perceived Norms. For instance, the belief that it would help to commit to a vegetarian/vegan diet if “Important referents stop/decrease eating meat and fish (meat, fish, dairy, and eggs)” was mentioned by many respondents, especially in the Dutch sample (up to 30% of all control beliefs elicited). Likewise, the belief that it would hinder transitioning toward a meat-free diet if respondents would “Experience resistance from important referent” was also quite frequent (between 13 and 26% of all control beliefs elicited). The tendency of participants to mention normative beliefs in response to questions about attitude or perceived behavioral control has also been described in other studies and seems to pertain to behaviors that are highly social in nature. For instance, Donné et al. (2017) report a similar phenomenon in their study on when and why people talk to others about a health topic. This may indicate that where social behaviors such as talking to others, or behaviors which are subject to strong social norms such as adopting a vegetarian or vegan diet, are concerned, the three basic concepts of attitude, social norms, and behavioral control may become virtually indistinguishable. It is as yet unclear how the RAA can be adapted to incorporate these findings.



5.1. Future directions

This research suggests multiple directions for future research. First, as there were more female than male participants in our present study, we were unable to present a balanced view on gender differences in Intention formation, while gender is known to be an important background variable, especially in relation to vegetarian and vegan dietary behavior. That is, research consistently finds that men and women have different beliefs and show different behavior concerning the consumption of animal-based products (e.g., Lea and Worsley, 2002; Ruby, 2012; Graça et al., 2015). This should be taken into account in future research. In addition, we were unable to present a view on differences between intenders and non-intenders of adopting a vegetarian or vegan diet. Fishbein (2008) shows that it can be important to distinguish between these two groups as those groups may posit different beliefs, and different beliefs that are correlated to Intention. In our study, Intentions were mostly very low, and samples were relatively small. We were not able to compare participants with high Intentions to those who had low Intentions reliably. Future research that uses larger sample sizes might reach a sufficient number of intenders to expand the analysis and investigate potential differences between these groups. Another recommendation for future research is using a sample that is representative for the entire target group being investigated. Our sample was not representative as we used a convenience sample and we did not focus on the full target group (i.e., college students) as we only surveyed students from one background (i.e., students from communication/media studies).

From a societal perspective, the fact that Intentions were low shows there is a strong need for interventions if one wants to encourage behavior change in the field of vegetarianism and veganism for U.S. and Dutch college students. These low mean Intention scores are also interesting from the perspective of socially desirable responding: responding in such a manner as to provide a better image of oneself (van de Mortel, 2008). For instance, because the study was purely about adopting vegetarian and vegan diets, participants may have believed that the researcher viewed vegetarian and vegan diets positively. As a consequence, one would have expected participants to overreport on their Intentions—and other reasoned action components. However, because Intentions were extremely low and scores on other reasoned action components were for the most part also low, we do not expect participants to have had a high tendency to overreport. Perhaps participants felt a need to underreport their behavior and cognitions, as negative stereotypes on vegetarians and vegans widely exist (MacInnis and Hodson, 2017). As such, it may be more norm-compliant to self-report low Intentions and low scores on other reasoned action components. In order to investigate whether participants are prone to provide socially desirable answers when answering questions on reasoned action components with regard to adopting vegetarian and vegan diets, one could include scales that measure socially desirable responding tendencies (cf: Perinelli and Gremigni, 2016).

Another point of consideration is while this study gathered critical information about which salient belief structures explain behavioral Intention, it leaves unclear how people exactly construe these beliefs (Middlestad, 2012). Expanding a belief elicitation study and regression study with a qualitative focus group study for instance can lead to deeper understanding about belief formation, which may have important implications for the design of interventions promoting (a change in) behavior (e.g., Yzer et al., 2015).

Importantly, the present study did not actually test the effectiveness of interventions promoting vegetarian and vegan diets. It would be extremely helpful, both from a practical but also from a theoretical standpoint if future studies could include an additional experimental phase that tests intervention messages within the same target group incorporating the most important candidate beliefs based on prior belief elicitation and regression studies. In this way, it is possible to validate or disprove the effectiveness of intervention messages based on the framework of the Reasoned Action Approach.



5.2. In closing

In closing, our results underscore that even between western countries and cultures, sharing similarities in their norms and values, similar sub-populations can differ in their motivations and cognitions—even if it is only in a subtle matter. In addition, different beliefs and reasoned action components were related to seemingly similar diets. This indicates the importance of employing a specific target group and target behavior analysis (i.e., by means of carrying out a belief elicitation study, regression study, and relating those beliefs to Intention) before designing interventions aimed at promoting vegetarian and vegan dietary behavior.
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Introduction: Consumption of animals entails disregarding the pain of sentient beings, and acknowledging this can threaten an individual’s image of oneself as a moral person. Also, abstaining from meat in a meat-eating culture can threaten an individual’s valued group identity. Previous research on inter-group relations suggests that self-affirmation, affirmation of personally or collectively important values, can help individuals alleviate self-threats since it enhances one’s global self-image and decreases threat perceptions.

Methods: We tested for potential effects of self-affirmation on openness toward reducing meat consumption in an experimental study. Participants (N = 277) were randomized into an individual affirmation, group affirmation, or a control condition. Individual affirmation participants ranked a list of values and then wrote a short paragraph about their first-ranked value. Group affirmation participants did a similar task, focusing on the values of their ethnic group, while participants in the control condition had an unrelated task of ranking their color preferences. Participants then read a persuasive message presenting health risks related to meat consumption and the health benefits of reducing meat. Finally, they indicated their openness toward reducing meat consumption and acceptability of plant-based alternatives and lab-grown meat.

Results and Discussion: Results show that affirmed participants expressed more readiness to reconsider their meat consumption habits, reduced perceptions of vegetarianism as a threat to the local culture, and more positive perceptions of the idea of lab-grown meat. However, self-esteem and frequency of meat consumption pose important limitations to the experimental effects. We discuss the findings from the perspective of self-and collective identity threats and the potential of self-affirmations to create a more open debate about animal product consumption.
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Introduction

As the saying in our country goes, you eat your vegetables and love your meat. Unfortunately, meat consumption habits are notoriously difficult to change (Macdiarmid et al., 2016), as most people believe eating plenty of meat is healthy and even necessary (Hyers, 2006; Piazza et al., 2015). However, the fact that is, for the most part, rationalized away by meat-eaters is that meat requires the slaughter and suffering of sentient beings (Singer, 1975/2009). Also, meat production threatens the environment as it contributes a great deal to air pollution (Berners-Lee et al., 2012; Shafiullah et al., 2021), as well as pollution of water, soil, and deforestation (Thornton and Herrero, 2010). What is more, empirical evidence has accumulated that relates unfavorable health outcomes to a diet rich in meat (Tilman and Clark, 2014), in particular cardiovascular disease (Abete et al., 2014) and various types of cancer (Farvid et al., 2021) As plant-based diets can be related to a deficiency of micronutrients (Kristensen et al., 2015; Schüpbach et al., 2017; Haider et al., 2018), the exact quality of vegetarian/vegan diet is crucial. However, there appears to be a growing consensus around the health benefit of reducing meat consumption, as reflected, for instance, in the latest Report on Strengthening Europe in the Fight Against Cancer (2022). Given all these arguments, the welfare of humans appears to be inextricably related to the well-being of other animals and the environment, encapsulated by the concept of One Welfare (Pinillos et al., 2016).

Although less meat would be desirable for the sake of both non-human and human animals, in most parts of the world, meat consumption is the norm (Rosenfeld, 2018; Bryant, 2019). What is more, in the contemporary world, there is a global trend toward consuming an increasing amount of meat, to so-called meatification of diets (Weis, 2021). Most societies provide the individual with ready-made justifications for continued meat consumption (Piazza et al., 2015), not least championed by the meat industry itself (meatsplaining; Hannan, 2020) In addition to being an ingrained habit, meat consumption is also embedded in the individual’s identity, social attitudes, and broader worldviews (Dhont et al., 2016; Branković, 2021). People who reduce or eliminate their meat consumption, such as vegetarians and vegans, can face negative stereotyping and even discrimination (MacInnis and Hodson, 2017; Torti, 2017; Bryant, 2019).

Previous research demonstrates, however, that humans do not readily endorse the suffering and killing of animals for meat. Especially when the link between the animals and the meat is made salient, humans experience cognitive dissonance (Loughnan et al., 2014; Bastian and Loughnan, 2017). This paper further explores the psychological mechanisms that sustain meat consumption. As a call to reduce one’s consumption of meat can threaten one’s sense of the moral self, as well as psychological needs and identities, we wanted to explore whether affirming the self could help create more psychological space for reconsidering one’s meat-eating habits. In the following, we will briefly review previous approaches to reducing meat consumption, present the self-affirmation framework and elaborate on why and how it could be applied to the matter at hand.


Meat-reduction interventions

Previous studies demonstrate that it is possible to experimentally affect meat consumption, at least in the short term (Cordts et al., 2014; Kunst and Hohle, 2016; Carfora et al., 2017, 2019; Amiot et al., 2018; Dowsett et al., 2018; for meta-analyzes see Grundy et al., 2021; Kwasny et al., 2022). It appears from a review of the interventions that short-term outcomes, such as the immediate choice of foods, could be more amenable to change than more general habits and attitudes (Dowsett et al., 2018). Several approaches have been tested, the most frequent being providing participants with persuasive messages that informed them about health-related, ethical, environmental, or other consequences of meat consumption. Deleterious health-related effects of meat consumption appear to be the most effective persuasive arguments (Cordts et al., 2014; Carfora et al., 2019), as well as ethical arguments related to animal welfare (Auger and Amiot, 2019; Cordts et al., 2014; Kunst and Hohle, 2016). Evidence related to the noxious effects of meat production on the environment also constitutes a potentially helpful approach (Carfora et al., 2019), however, these effects are not universally present (e.g., Cordts et al., 2014). Also, combining different types of appeals could be less effective than focusing on a single category of effects (Carfora et al., 2019).

In addition to the message contents, cognitive vs. affective appeal also impacts the effectiveness of interventions (Kwasny et al., 2022). Affective aspects, e.g., negative affect related to the consumption of meat (Dowsett et al., 2018), appear to have a more prominent role than cognitive factors in shaping responses to experimental inductions. Also, matching messages with the needs of consumers (e.g., their values or decision stages) increases their effectiveness (Kwasny et al., 2022). Finally, contextual factors, such as nudging or enhancing the visibility/availability of vegetarian options, have proven helpful in encouraging meat-free options (Grundy et al., 2021; Kwasny et al., 2022).

However, there are also limits to the possibility of experimentally induced reconsideration of meat-consumption habits or their change. Some of the previous studies suggest that more complex, multi-component interventions can be effective, for instance, combining information, social norms, fear appeals, mind attribution, and self-monitoring (Amiot et al., 2018). However, some studies suggest that combining different types of appeals reduces their effectiveness (Carfora et al., 2019). Also, to induce changes in deeply ingrained habits, interventions might need to last longer and involve daily messaging to participants (Carfora et al., 2017, 2019).

Furthermore, meat identification or meat attachment (Graça et al., 2015) emerges as one the most important barriers. According to several studies, individuals that are most attached to meat, who value it for different reasons, are also those that are least receptive to counterarguments and generally least open to reconsidering their meat consumption (Allen and Ng, 2003; Dowsett et al., 2018; Roozen and Raedts, 2022). Also, as meat consumption can be closely associated with valued social identities, such as ethnic identity (Branković, 2021) or gender identity (i.e., masculinity, Rothgerber, 2013), the appeals to reduce meat have implications for how one perceives oneself. We will therefore present an intervention conceptualized within the framework of self-affirmation theory.



Affirming the self enhances openness to persuasion

In the present study, we propose and test the potential of the self-affirmation approach to enhance openness to reconsidering meat consumption. When provided with the opportunity to affirm the general value of the self (or their valued ingroup), individuals can become more open to persuasive communications, even the ones related to health and deeply ingrained habits (Epton et al., 2015; Ferrer and Cohen, 2019).

Self-affirmation theory posits that an important motivation is to maintain a sense of self-integrity, a favorable general image of oneself, including the sense of being a moral person (Steele, 1988; Sherman and Cohen, 2006; Sherman, 2013; Cohen and Sherman, 2014). Threats to self-integrity incite defensive reactions to restore this positive image; these defensive strategies shift the attention toward the source of the threat and consume cognitive resources (Klein and Harris, 2009). Therefore, these defensive strategies diminish openness to information and the capacity for systematic information processing (Cohen and Sherman, 2014). On the other hand, an affirmation of the global sense of self prevents these defensive reactions–shifting the focus away from the specific threat, it restores the global sense of self-worth while at the same time uncoupling the threat from the self. Self-affirmed individuals are thus encouraged to a higher level of construal and perceive the threat at hand as not endangering their global sense of self-worth (Sherman, 2013). They also become more aware of their resources to deal with the threat. This process helps alleviate the consumption of cognitive resources–instead of focusing on short-term and threat-centered defenses, the individual is thus open to more constructive ways of coping with the threat, also encouraging the cycle of positive adaptive potential (Cohen and Sherman, 2014). Positive effects of self-affirmation are an approach orientation, openness to threatening information, and the possibility of using systematic processing of information (Cohen and Sherman, 2014).

Supporting the logic we outlined, experimental studies have demonstrated beneficial effects of self-affirmation procedures on openness to change of attitudes and habits related to both health behaviors (Epton et al., 2015; Ferrer and Cohen, 2019) as well as prejudice (Fein and Spencer, 1997). Furthermore, meta-analytical studies suggest that self-affirmation procedures have small but reliable effects on the acceptance of health messages, as well as heightened motivation for change and subsequent healthier behavior, across a range of health-related outcomes (Epton et al., 2015). For instance, young women at higher risk of breast cancer were more open to messages linking alcohol consumption to breast cancer after being affirmer in an unrelated domain (Harris and Napper, 2005). In addition, affirmed participants who read about the benefits of eating at least five portions of fruit and vegetables per day did report eating more fruit and vegetables at both 7-day and 3-month follow-ups compared to non-affirmed participants (Harris et al., 2014).

Self-affirmations have also been tested in the context of intergroup relations and prejudice reduction. Based on the idea that prejudice can serve self-image maintenance, a classical study revealed that self-affirmation could attenuate the tendency to stereotype out-group members after experiencing self-threat (Fein and Spencer, 1997). According to a recent review, self-affirmations prove helpful in alleviating perceived threats to valued social identities and attenuating negative intergroup relations and prejudice (Badea and Sherman, 2019). For instance, self-affirmation of values rendered participants more open to the acknowledgment of ingroup responsibility for prior conflicts, as well as support for reparative measures in post-conflict settings (Čehajić-Clancy et al., 2011).



The role of self-affirmation for openness to meat reduction communications

How does this logic apply to meat consumption habits? We posit that persuasive communications and, more generally, interventions aimed at a reduction of meat consumption can constitute a self-threat. First, meat consumption entails killing sentient beings, a fact usually removed from the consciousness of meat eaters through dissonance-reducing mechanisms (Loughnan et al., 2014; Bastian and Loughnan, 2017). However, when this fact is made salient, a threat to the sense of one’s morality can entail. Previous research usually documents this threat through defensive mechanisms that are being put into action. Culturally supported and transmitted legitimizations for meat consumption (Hyers, 2006; Piazza et al., 2015) also attest to the need to deter the threat to one’s morality. However, other dissonance-reducing strategies can also be engaged, such as a change in attitudes toward meat consumption and the consumption behaviors themselves (Kunst and Hohle, 2016).

In the present research, we will build upon the distinction made in the previous research between individual and group affirmations (Sherman et al., 2007). In addition to affirming the individual sense of integrity and morality, an affirmation can also target a collective self-image or a social identity. Although, as evidenced by previous research, the individual affirmations appear to be more effective (Badea and Sherman, 2019), we tested both types of inductions since at least one of the barriers to meat reduction communications is related to social identity.

Previous studies found that meat eaters can experience moral reproach, that is, the expectation that vegetarians and vegans will judge them for their meat consumption (Minson and Monin, 2012; Branković and Budžak, 2021). This concept of moral reproach thus encapsulates the perceived threat to the moral self, and we hypothesize that providing the opportunity for self-affirmation works through alleviating the expectation of moral reproach.

On the other hand, as meat consumption can be closely associated with gender or ethnic identity, reconsidering one’s meat consumption habits can entail a social identity threat. As demonstrated by previous research (Branković, 2021), meat consumption and general attitudes toward animals are predicted by one’s attachment to the ethnic group. This relationship is mediated by the perceived threat of vegetarianism to traditional cultural values and ways of life. In line with this, experimentally reinforcing the link between abstinence from meat and the religious tradition of fasting helped improve attitudes toward vegetarians in general (Budžak and Branković, 2022). We thus expected that another mediator of self-affirmation (more precisely, group affirmation) would be a decreased sense of cultural threat related to reducing meat consumption.

Thus, given the argumentation that a call to reduce one’s meat consumption can constitute a relevant self-threat, we propose that affirming the global sense of self-worth can help alleviate these threats and increase openness to meat reduction advocacy. It has been pointed out that self-affirmation procedures do not remove the underlying cause of prejudice (Badea and Sherman, 2019), and we concur that they cannot in themselves sway either attitudes or habits related to meat consumption. However, if they can effectively alleviate the threat to the individual or social identity, this could help „unfreeze“potential barriers and create more space to engage in systematic processing and consider valid arguments (Cohen and Sherman, 2014). The reviewed literature supports the potential of self-affirmation procedures to incite more openness to both health–and nutrition habits (Harris et al., 2014; Epton et al., 2015; Ferrer and Cohen, 2019) as well as to reduce perceived threats to valued social identities (Branković, 2021).




The present study

In Figure 1, we summarize the theoretical model in which we propose that:

1. individual and group affirmations can increase openness to reduce meat consumption and consider alternative, plant-based sources of protein and lab-grown meat (Cohen and Sherman, 2014; Epton et al., 2015; Ferrer and Cohen, 2019),

2. individual affirmation would work through a reduced sense of moral reproach (Branković and Budžak, 2021), while group affirmations would reduce the perceived cultural threat (Branković, 2021), thus leading to more openness toward meat reduction communications,

3. frequency of meat consumption would negatively impact the capacity of affirmations to create more openness, that is, we expect more frequent meat eaters to be less susceptible to these inductions (Graça et al., 2015).
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FIGURE 1
 The theoretical model: The moderators and mediators of the effect of self-affirmation on the openness to meat reduction/alternative protein sources.




Materials and methods


Design

Participants were randomized into three conditions: individual affirmation, group affirmation, and no affirmation (control group). The affirmation inductions are specifically value-affirmations (McQueen and Klein, 2006). Participants were asked to rank a list of 10 values and then briefly describe a situation or example that shows how the first-ranked value is reflected in their personal (or group) experience. Participants in the control group were presented with identical tasks related to their color preferences. The experiment was pre-registered at https://aspredicted.org/km3jh.pdf.



Participants

We aimed to recruit at least 246 participants in total, as suggested by power analysis, to be able to record moderate-size effects with the power of 0.8, with the alpha level set at 0.05, using G*Power (Faul et al., 2009).

We applied two exclusion criteria: a. we excluded participants who failed to answer to the questions about values ranking and value description, as they constituted the experimental induction, b. we excluded participants who failed to answer at least 50% of the dependent variable items. We did not exclude the participants who ranked all of the values and wrote at least something in answer to the follow-up questions, however unelaborated (there were 14 such participants), as the unelaborated answers do not indicate a failure to consider the issue but rather reluctance to write complex answers. In addition, we excluded from further analyzes six participants who self-declared as vegans or vegetarians (i.e., who reported not eating any fish or meat) as the dependent variables are not meaningful measures for them. The analyzes were replicated on the whole sample, including the vegetarians and vegans, and the results were not changed.

We recruited participants using the passive snowball method (Parker et al., 2019), though sharing the link for the experiment on social media. The final sample thus included 271 participants, 66% women, aged from 17 to 65 (M = 30.24, SD = 11.42). The sample included individuals who graduated from primary school (3%), high school (16.6%), students (45%), and individuals who graduated from faculties (29.9%) or post-graduate studies (8.5%). Participants were fairly equally distributed among the conditions; there were 88 participants in the individual affirmation, 94 in the group affirmation, and 89 in the control group. Participants were randomly assigned to the conditions.

Participants were provided with informed consent prior to participation. They were informed about the general research question, that their participation was voluntary and anonymous and that they could withdraw from further participation at any time. Participants were debriefed directly after participation and were provided with the contact of the principal investigator in case they had any questions.

The study was approved by the Institutional Review Board of the Department of Psychology of the Faculty of Media and Communications in Belgrade.



Procedure


The affirmation inductions

Participants in the individual/group affirmation conditions were given a list of 10 values and instructed to rank them according to their personal priority/importance to their ethnic group. We presented the following values: living in the present moment, being connected with friends and family, trust among people, loyalty and integrity, religious values, solidarity in society, sense of humor, contribution to society, democracy, and creativity. All the research team members assessed whether the values related to the threat domain and such values were excluded from the list.

After having ranked the values, we followed up with the instruction to briefly explain why the first-ranked value is of personal/group importance, for instance, to describe a situation from the personal experience or a historical event that clearly demonstrated how it is important for the individual or the group. The Control group had an identical task, except that participants ranked favorite colors and explained how this color is personally appealing, e.g., to describe an object or context in which it was appealing.



The vignette

Thereafter, we presented participants with a vignette briefly introducing health-related risks of meat consumption (e.g., higher incidence of disease), benefits of decreased consumption, as well as alternative sources of protein, including lab-grown meats. After that, participants indicated their interest in learning more about the topic, their readiness to consider their meat-eating habits, reduce their consumption of meat in the following 6 months, and how they perceive the idea of consuming alternative plant-based proteins and lab-grown meats. Participants in all three conditions read the same vignette.

Participants were instructed to carefully read the vignette as we announced that we would ask them some questions about the text at a later point. The vignette was presented in a form resembling a journal article and was 440 words long. We opted to focus on the health-related risks of meat consumption and the benefits of decreased consumption, as we believed the information could be perceived as relatively personally significant for meat-eaters. This belief is reinforced by previous studies that found that health-related messages were successful in affecting attitudes toward meat consumption (Carfora et al., 2019). To make a case for meat reduction sufficiently persuasive, we referenced a paper presenting results of medical research documenting the risks of meat consumption, as well as a nutrition expert and microbiologist to explain the logic behind the idea of lab-grown meat. The translation of the vignette is available at https://osf.io/am9xe/.

Also, we introduced the idea that meat-based protein can be replaced with plant-based sources of protein (e.g., mushrooms, peas, beans, and greens). Finally, we briefly introduced the idea of lab-grown meat, that is, how it is being manufactured and that this would be a healthier and more ethical alternative for those who wish to continue eating meat.




Measures


Ratings of the vignette

After reading the vignette, participants indicated on 10-point rating scales, ranging from 1 (not at all) to 10 (very much) the extent to which they thought the text was interesting, understandable, informative, persuasive, meaningful, thought-provoking, and stylistically accomplished. We computed a single mean score as the ratings made an internally consistent scale (α = 0.91).



Openness to meat reduction

After that, the participants indicated on 10-point scales their (a) interest in learning more about the topic, (b) their readiness to reconsider meat consumption habits, (c) their readiness to reduce meat consumption in the following 6 months, (d) the acceptability of the idea of plant-based protein, and e. the acceptability of the idea of lab-grown meat. We conducted a principal component analysis on the items, which yielded one component that explained 70% of the variance and had high loadings from all of the items (the minimum was 0.664). We computed a mean score of openness to meat reduction (α = 0.89).

Perceived moral reproach against non-vegetarians was measured by two items rated on 7-point scales (α = 0.82), specifically: “Vegetarians mostly consider non-vegetarians immoral” and “If they saw me eat meat, most vegetarians would consider me immoral” (Branković and Budžak, 2021).

The cultural threat scale was based on the Vegetarianism threat scale developed by Dhont and Hodson (2014), which was translated into Serbian and previously used in research in the local context (Branković, 2021). We chose the three items with the highest factor loadings for the current study, namely: “Vegetarianism poses a threat to our country’s customs and traditions,” “Vegetarians and vegans should have more respect for the local traditional cuisine, which is simply based on meat,” and “People who insist on a vegetarian/vegan diet spoil important family gatherings and celebrations” (α = 0.73). We also changed the target group of the items to include both vegetarians and vegans, as previous research shows that vegans could be perceived as a more threatening group than vegetarians (Branković and Budžak, 2021).




Controls

Participants chose what best described their eating habits from the following options: (a) “I consume meat regularly,” (b) “I consume meat, but try to decrease the intake,” (c) “I consume meat only occasionally,” (d) “I consume fish, but not other types of meat,” (e) “I do not consume meat, but consume other animal products (dairy, eggs),” and (f) “I never consume meat or any products of animal origin.” The item was reverse-coded so that a higher score indicates more frequent meat consumption. The measure was previously validated for the local context (Branković, 2021). The labels (e.g., omnivore, vegetarian, vegan) were intentionally omitted, as they can be understood differently by respondents (e.g., some people who claim to be vegetarian eat meat, and some people who do not eat meat prefer not to be called vegetarians). Most of our participants consume meat regularly (54.6%), 23.2% reported that they consume meat but try to decrease the intake, 18.8% consume meat occasionally, 3.3% consume fish but no other types of meat, 1.1% do not consume meat, but consume other animal products, and 1.1% never consume meat or any other products of animal origin.

Self-esteem was measured by a translated and adapted version of the scale devised by Tafarodi and Swann (2001), capturing the two aspects of a global self-evaluation, self-competence, and self-liking, e.g., “When I think about myself, I feel great.” or “I never doubt my own worth”. Sixteen items were rated on a 5-point scale, anchored from 1 (do not agree at all) to 5 (completely agree). We computed a single global score as the items had high inter-correlations (α = 0.90).

To establish the strength of ethnic identification, participants indicated how personally important they felt belonging to their ethnic group was on a scale from 1(not at all important) to 5 (highly important). The validity of the single-item measure was established in previous research in the region (Branković et al., 2020).



Analytical strategy

As pre-registered, ANOVA was used to test the differences between groups, whereas planned contrasts constituted the main tests of the hypothesis: we compared the individual and the group-affirmation condition against the control condition (1 1–2); after that, the individual and the group-affirmation condition were contrasted (1–1 0), to test for possible differences in their efficiency.




Results


Descriptive statistics

Descriptive statistics and the correlations of the variables are presented in Table 1. The mean level of self-esteem is somewhat above the theoretical mid-point, as expected from prior research. However, the level of ethnic identification, perceived vegetarianism threat, and the perceived moral reproach against meat-eaters are somewhat below the midpoint of the scale, indicating that these perceptions are not overly strong in the current sample.



TABLE 1 Descriptive statistics and correlations of the measured variables (N = 271).
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The vignette was rated quite favorably, and the follow-up analysis suggests that the ratings did not differ across the experimental conditions, F (2, 268) = 0.308, p = 0.736. The overall index of openness to meat reduction indicated moderate levels of such openness. In Table 2, we present in more detail the expressed interest in and preparedness to reconsider meat reduction and the acceptability of alternative protein sources. We can see that participants are moderately open to both these ideas, most to considering the alternative, plant-based sources of protein and least to the idea of lab-grown meat. Notably, more frequent meat-eaters rated the vignette less favorably and expressed less openness to meat reduction in general.



TABLE 2 Openness to meat reduction and alternative protein sources (N = 271).
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Control variables

Participants in the three conditions did not differ significantly in terms of their level of self-esteem, F (2, 268) = 0.68, p = 0.519, the strength of ethnic identification F (2, 268) = 0.51, p = 0.600, or the frequency of meat consumption, F (2, 268) = 2.43, p = 0.090.



Test of the pre-registered hypothesis

Omnibus ANOVA did not yield significant differences, F (2, 265) = 1.89, p = 0.153; however, the planned contrasts described previously helped clarify these results. First, the individual and group affirmation conditions combined were significantly different compared to the control group, t (265) = 1.90, p = 0.029. In contrast, the individual and the group affirmation conditions were not significantly different from each other, t (265) = 0.443, p = 0.329. Thus, the affirmed participants expressed somewhat more openness to meat reduction and alternative sources of protein (the individually affirmed M = 6.16 (SD = 2.38), group affirmed M = 6 (SD = 2.72), control group M = 5.46 (SD = 2.39)).



Test of the moderated mediation model

As presented in Figure 1, we hypothesized that the individual affirmations would decrease perceptions of moral reproach, while the group affirmation would decrease perceptions of cultural threat. As we revealed correlations between the outcome variable with self-esteem and the frequency of meat consumption, we also wanted to test their potential role as the moderators of the experimental inductions: people with higher self-esteem and more frequent meat consumers would be expected to be less susceptible to the affirmations.

To examine these relationships more closely, we conducted moderated mediation analysis using SPSS Process software (Hayes, 2013).

First, self-esteem did not moderate the effects of the individual affirmation on openness to meat reduction, [b = −0.19, SE = 1.61, 95%CI (−5.10, 1.26)] nor did the frequency of meat consumption moderate the effects of the group affirmation on openness to meat reduction, [b = −0.0.02, SE = 0.01, 95%CI (−0.15, 0.12)]. We also conducted a post-hoc power analysis using G*Power software (Faul et al., 2009), to check whether we had sufficient power, given the small effects. The analysis suggested 65% probability to detect a moderating effect of self-esteem and 42% probability to detect a moderating effect of the frequency of meat consumption. Having in mind the insufficient observed power, we proceeded to test the simple mediation models. Mediation was tested with 5,000 bootstrap samples, and two separate analyzes were conducted for the two presumed paths (individual affirmation to openness via moral reproach; group affirmation to openness via cultural threat perceptions).

The individual affirmation induction did not affect the perceived moral reproach, [b = 1.25, SE = 1.00, 95%CI (−0.71, 3.22)]. However, the perceived moral reproach had a significant effect on openness to meat reduction [b = 0.01, SE = 0.1, 95%CI (0.00, 0.03)]. When moral reproach was entered into the model, the induction ceased to be a significant predictor, [b = 0.13, SE = 0.11, 95%CI (−0.09, 0.34)]. However, we cannot conclude that the mediation is significant since the first path is not.

Similarly, group induction did not affect the perceptions of cultural threat, [b = −0.08, SE = 0.06, 95%CI (−0.20, 0.04)], whereas the perceptions of cultural threat had a marginally significant effect, (b = −0.26, SE = 0.11, 95%CI [−0.48, −0.05]). When moral reproach was entered into the model, the induction ceased to be a significant predictor, [b = 0.04, SE = 0.11, 95%CI (−0.17, 0.25)]. However, we cannot conclude that the mediation is significant since the first path is not.

Thus, our analyzes did not support the role of either perceived moral reproach or perceptions of cultural threat as mediators of the experimental inductions. Further, individual differences in self-esteem and the pre-induction frequency of meat consumption proved to have a generally negative effect on the openness to meat reduction. Their effects suppressed the effects of the experimental inductions, thus indicating significant barriers to meat reduction advocacy.




Discussion

In the current study, we presented our participants with an opportunity to affirm their individual or group values, and after that, they were given valid arguments to reconsider meat consumption. We expected that the self-affirmation procedure would help alleviate the self-relevant threats (e.g., to the morality of self or valued group traditions and identities), thus rendering participants more open to arguments about ethical issues and health-related risks of meat consumption. Our inductions produced small but significant effects, such that both affirmed groups expressed more openness to meat reduction than the control group. However, we also established that people with higher self-esteem and more frequent meat eaters are generally less open to reconsider their meat consumption, regardless of whether they are presented with persuasive messages.

Our findings align with previous research that found small positive effects of similar affirmation procedures on health–and nutrition-related habits (Epton et al., 2015; Ferrer and Cohen, 2019). However, as some previous reviews suggested (Badea and Sherman, 2019), we did not find a significant difference in the effectiveness of the individual over group-based affirmations. In our study, the expressed openness to meat-reduction arguments was highly correlated with the ratings of message persuasiveness (0.70). However, ratings of the message did not significantly differ between the experimental groups and the control group. Thus, we do not have sufficient evidence to conclude that the affirmation procedures increased the capacity for systematic processing, as suggested by the theoretical framework (Cohen and Sherman, 2014).

The presented findings thus support further study of affirmation procedures for meat-reduction communications. However, our findings also suggest at least three important caveats.

First, the effects we captured are small, and several characteristics of the persuasive message we devised could be relevant to this finding. The arguments presented were rated quite highly, so this might have produced a ceiling effect in attitude change. We opted for offering strong arguments, as the general idea behind self-affirmations is to incite more positive reactions only when valid arguments are presented. This is also ethically more acceptable as presenting weak arguments could lead to even more entrenched attitudes about the benefits of meat consumption. However, given the presumed ceiling effect, perhaps larger effects of the induction would be detected in case argument quality were also manipulated (cf. Petty and Cacioppo, 1986). For instance, a control group of participants who are not offered any arguments could be included to establish the base-rate reaction of meat-eaters. As even the control group read the vignette that presented valid and persuasive arguments in favor of meat reduction in the present study, this constituted a fairly strict test of the effectiveness of self-affirmation. Another relevant aspect of the message is that the arguments were supported by citing scientific sources. Perhaps larger resistance and larger potential benefits of affirmation could be expected if it were ascribed to an out-group source, e.g., a vegan activist (Hornsey and Imani, 2004).

Further, regarding the effectiveness of the individual and group-based affirmation, the current framework did not allow for a more precise matching of the underlying motivations for meat consumption, identities, and perceived threats related to meat reduction. As all of these characteristics can vary between individuals (Rosenfeld and Burrow, 2017), individual affirmations could be more relevant for those sensitive to individual self-image threats, e.g., the threat to morality. In contrast, group affirmations would be more effective for individuals with a stronger sense of cultural threat or a stronger ethnic identification. Future studies could attempt such participant-message matching to be able to identify the most promising affirmation procedures. Moreover, specific rhetoric strategies used by the animal agriculture industry should be studied within this framework for the most ecologically valid conclusions (Hannan, 2020).

In terms of the underlying processes through which affirmation procedures work to unfreeze attitudes, we hypothesized that individual affirmation would work to alleviate the perceived moral reproach related to meat consumption (Minson and Monin, 2012) while group affirmation would work through a decreased perception of cultural threat (Branković, 2021). However, while both mediators did have a significant relation to the openness to meat reduction, neither was affected by the experimental inductions. One possible reason for this is the nature of the persuasive message we used. Specifically, the arguments presented were mainly related to health risks and benefits. Since we only touched upon the ethical issues and did not consider the social and cultural context of meat consumption in the message, perhaps the underlying reasoning or affective processes were not sufficiently generalized to these issues, as their relationship had not been made salient. Thus, future studies need to conceptualize the procedures and mediating processes at a more specific level.

Finally, our findings show that there are important limitations as to the effectiveness of affirmation procedures, and both self-esteem and the previous frequency of meat consumption emerged as significant negative predictors of the openness to meat reduction. Previous literature suggests that mostly lower self-esteem recipients can experience the strongest effects of self-affirmation procedures (McQueen and Klein, 2006). Our findings are generally consistent with this, although we did not have sufficient power to detect a moderation effect. We presume this is because participants with higher self-esteem typically have more effective defensive strategies and, therefore, can rely on their own psychological resources to alleviate self-threats that emerge in meat-reduction communications. Alternatively put, lower self-esteem participants could experience the most benefit from self-affirmation. This point is to be further corroborated in future research.

Further, more frequent meat eaters are also less susceptible to persuasion attempts, even when the arguments are valid and they have been provided with the opportunity to affirm their self-integrity. Such resistance is interpretable as an effect of personal involvement and the consequent biased processing (Kunda, 1990; Zuwerink and Devine, 1996) and is in line with previous studies demonstrating the role of meat attachment (Graça et al., 2015; Roozen and Raedts, 2022). Presumably, frequent meat eaters are more motivated to be defensive toward meat-reduction communications, but they could also have more elaborated or stronger counter-attitudes or justifications (Piazza et al., 2015). In effect, self-affirmation does not appear as a promising path to unfreezing attitudes in this group of participants. For them, other approaches should be tested, such as the availability of plant-based options that could be shown as sufficiently attractive in the first place (Lehner et al., 2016; Kurz, 2018) or paradoxical interventions that have proven useful in unfreezing resistant attitudes in different domains (Bar-Tal and Hameiri, 2020). Furthermore, it has been proposed that meat justifications can be rooted in a broader irrational worldview (Hannan, 2020), and potential underlying irrational beliefs should be further studied.

Despite the limitations, our study does lend preliminary support to the usefulness of self-affirmation procedures, although their effects should be specified through further research. Presumably, self-affirmations are to be combined with other interventions to be effective, for instance, as a first step in creating room for discussion. In the present study, we opted for the most commonly used procedure to induce affirmation, writing about one’s values (McQueen and Klein, 2006). However, other procedures might be more suited for the issue of meat reduction and should be further tested. We also relied on health-related arguments for meat reduction, but other types of content and arguments should also be investigated. Given the predominance of the health-related association in the perception of vegetarians and vegans suggested by previous research (Branković and Budžak, 2021), we thought this would constitute relevant content for the persuasive message. However, ethical and moral issues could be the ones most directly related to self-integrity and the experienced self-that (Cohen and Sherman, 2014), so perhaps self-affirmations could play an even more prominent role in such cases.

Against the general backdrop of meat-reduction efforts and barriers, this study is the first to test the potential of the self-affirmation approach. Given the importance of meat reduction to the well-being of humans, other animals, and the environment (Pinillos et al., 2016; Weis, 2021), we hope these findings help understand and devise more effective policies and communications and inspire further research.
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Building on literature from political science and psychology, I argue that political attention on animals and animal-friendly political candidates cause voter backlash. I test this using two different kinds of experiments with large, representative samples. I ask respondents to consider political candidates running for office in a U.S. presidential primary context. I find that, overall, political attention on the need to reduce meat consumption for environmental reasons caused voter backlash compared to both a control condition and attention on the need to reduce reliance on gasoline-powered vehicles (also for environmental reasons). But, the heterogeneous effects of partisan identification were strong: voter backlash was mainly driven by Republicans and Democrats were neutral. Surprisingly, candidates who put attention on farm animal rights during elections faced no voter backlash from Republicans or Democrats. Animal-friendly candidates, particularly Black women and Latinas, with attributes that demonstrate personal concern for farm animals and strong support for animal rights generally fared very well in elections, receiving large boosts in voter support. This work launches a research agenda in political psychology that “brings the animal in” to politics.
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Introduction

Most scientists now agree that our climate change goals will not be met without addressing food, particularly animal products (Weathers and Hermanns, 2017; Shukla et al., 2019; Clark et al., 2020; Harwatt et al., 2020). According to the FAO, the livestock supply chain represents 11–20% of total global GHG emissions (GLEAM1; Poore and Nemecek, 2018; Gerber et al., 2013; Xu et al., 2021; Tubiello et al., 2022). In the United States, a dietary shift to plant-based foods has the potential to reduce food's emissions by 61–73% due to American over-consumption of meat (Poore and Nemecek, 2018). Animal-based foods also involve tremendous land-system changes: 83% of the world's farmland is used to produce meat, aquaculture, eggs, and dairy, yet these outputs provide just 18% of all calories and 37% of all protein globally produced (Poore and Nemecek, 2018). In the United States, where 41% of all land in the contiguous states is used for livestock (pasture and cropland) (Merrill and Leatherby, 20182), there is great opportunity if the diet-land-climate change nexus is recognized (Eshel et al., 2019) due to livestock's enormous carbon opportunity cost (Hayek et al., 2021). As the main driver of natural habitat loss worldwide and the largest anthropogenic land use type, the production of animal-based foods (including commercial fishing) is likely the leading cause of modern species extinctions (Steinfeld et al., 2006; Machovina et al., 2015; D́ıaz et al., 2019). In Central US (and other hotspots in China and India), the planetary boundary for freshwater use has been exceeded already due to livestock (Leng and Hall, 2021; see also, Richter et al., 2020; Mekonnen and Hoekstra, 2012).

But, despite the large environmental costs of animal-based foods, governments have done little if nothing to address this issue. In the U.S. context, the very opposite has been the case with growing subsidies that facilitate the production of cheap meat (Howard, 2019; Sewell, 2019), legislative restrictions that exclude factory farms from having to report their emissions and waste to the EPA (Miller and Muren, 2019), and a virtual lack of policy to address the need to reduce American over-consumption of meat. Even the progressive left, which we might expect to be the most vocal given their environmental agenda, has barely acknowledged the role that animal agriculture plays in climate change and other critical environmental areas like biodiversity loss.

To transition away from environmentally costly animal-based foods and ensure food and water sustainability in the future, scholars argue that political leaders have to play a role (Fuchs et al., 2016; Moberg et al., 2021). Yet, scientists are surprised that there is so much political reticence around meat given the dire need to address the health and environmental problems associated with producing it, “Politicians and policy makers demonstrate little, if any, interest in strategies to reduce meat consumption and to encourage more sustainable eating practices” (Dagevos and Voordouw, 2013; see also Springmann et al., 2017). What explains this lack of attention from policymakers? I test one reason that is usually assumed to be true in public and scholarly discussions of meat and politics in the U.S. context: voter backlash. The common wisdom in political science is that environmental issues are “vote losing” (Bodansky, 2007; Carter and Ockwell, 2007; Ockwell et al., 2009; Rabe and Borick, 2012), yet this might not be the case for all types of voters, particularly Democrats (Merkley and Stecula, 2018; Fiorino, 2022). To the best of the author's knowledge, this is the first work in political science to examine whether political attention on a particular environmental issue area—meat—is vote-losing by exploring voter evaluations of a hypothetical U.S. presidential primary candidate who puts this topic on his formal political agenda in an election context.

Strategies to encourage people to eat less meat include “nudges” that restructure the physical environment (Garnett et al., 2019) and direct appeals based on environmental and/or health information (Bianchi et al., 2018; Jalil et al., 2020; Wolstenholme et al., 2020), but there has been much less attention on the effectiveness of moral appeals related to animal rights (Bianchi et al., 2018). According to a recent meta-analysis, appeals to farm animal welfare did reduce meat consumption with large effects (RR = 1.22 with p < 0.05, Mathur et al., 2021). To the best of the author's knowledge, there is no experimental work in political science that assesses how political leaders might fare among voters if they use moral appeals about animal rights. The common wisdom from work in political theory is that animal rights is seen as electorally costly and thus avoided in the politics of Western nations because of “the perception that advocating for animal rights will end up harming the struggles of other disadvantaged groups” (Kymlicka and Donaldson, 2014, p. 118). Given the promise of moral appeals to reduce meat consumption (Palomo-Vélez et al., 2018), and the fact that, in reality, it is minoritized communities in the United States who bear the brunt of industrialized animal agriculture's environmental and health costs (Guenther et al., 2005; Nicole, 2013; Son et al., 2021), I also examine voter evaluations of hypothetical political candidates who put political attention on animal rights and who have animal-friendly attributes associated with animal rights (like veganism, for example) in a U.S. presidential primary context.

Study 1 employs a vignette experiment to investigate whether political attention on meat's environmental costs or animal rights engenders voter backlash in a presidential primary context. In Study 2, I use a conjoint experiment, which allows me to vary the race and gender of the hypothetical political candidate running in the presidential primary, to explore more fully the surprising result of the first study (i.e., no voter backlash from Democrats or Republicans against a candidate who puts attention on animal rights) by measuring voter evaluations of the kinds of candidates most likely to put animals on the political agenda.



Where's the beef in U.S. politics?

Despite the significant and growing costs of animal agriculture, there has been virtually no development of policies that would reduce this sector's impact. Policy options for governmental action on this issue range from taxation to induced innovation (and many more; see Global Panel on Agriculture and Food Systems for Nutrition, 2020 for overview). But, when even low cost or “negative” cost proposals are not adopted (Wreford et al., 2017), the problem of inattention, not lack of action, is necessary to solve first before policymakers can begin to sort out which recommended actions should be or could be implemented.

Study 1 focuses on the electoral effects of political attention on animals. I use the phrase “political attention on animals” throughout the rest of the paper to refer to attention on two areas—meat's environmental costs and farm animal rights. Study 1 includes two treatment conditions that test the effects of attention on both of these areas, which previous research shows can lead to individuals indicating that they intend to reduce their meat consumption.

Political attention is a type of public agenda setting—the process through which political actors prioritize information, such that “attention [is] allocated to some problems rather than others” (Jones and Baumgartner, 2005, p. 8–9). This kind of political attention is distinguished from other forms of attention from policymakers, like supporting public investment in the alternative proteins sector through congressional appropriations and/or other less publicized methods (see, for e.g., The Good Food Institute's strategic plans, which highlight some of this work).3 Political actors can engage in agenda-setting in multiple ways (Jones and Baumgartner, 2005), and elections often serve as focal points, when media and public engagement is high (Johnson, 2013). During elections, candidates and parties convey messaging around their planned agenda through a host of platforms, including television advertising (Sweetser et al., 2008), press releases (Tedesco, 2005), party manifestos (Gabel and Huber, 2000), and speeches (Laver et al., 2003; Oliver and Rahn, 2016). Existing work in political attention relies heavily on political speeches and manifestos, in particular (Jennings and John, 2009; Hemphill and Schöpke-Gonzalez, 2020). For this reason, I use an experiment in Study 1 involving a hypothetical political candidate's stump speech as a way of cuing public political attention to measure voter reactions.

Study 2 investigates the electoral effects of various attributes commonly associated with candidates who are most likely to put political attention on animals: vegan dietary preference, strong support for animal rights, and personal concern for farm animals (in particular). Conjoint analysis, used in Study 2, allows for tests of multiple hypotheses by independently randomizing numerous candidate characteristics in a single experiment. Most relevant to this topic is the gender and race of the hypothetical political candidate. Given that the issue of animal rights is avoided by American policymakers due to a fear that taking it up might harm the interests of disadvantaged human subgroups (Kymlicka and Donaldson, 2014), and that women comprise the vast majority of animal rights activists (Gaarder, 2011), it is possible that the electoral effects of animal-friendly attributes depend on the gender and race of the political candidate, making intersectional analysis highly relevant to understanding how voters might react.


The political basis of voter backlash

There are some obvious explanations for the political reluctance to address meat in the United States. The meat industry in the United States is a centralized and powerful political force, wielding both regulatory and legislative influence. Special interests and lobbying groups in this sector have spent millions supporting policies and candidates who are friendly to public investments in and virtually no regulation of meat that keep prices well below true environmental and social costs (Nestle, 2013; Simon, 2013; Lazarus et al., 2021). Yet, compared to other large corporations who spread lots of money around, the meat industry “targets their approach to a small number of key lawmakers and regulators that have a direct impact on their business interests” (Johnson, 2016, p. 1). This targeted approach, which has been very successful, nonetheless implies that not all politicians are constrained by the powerful meat industry in the United States.

What is surprising then is the virtual universality of this political reticence in the United States, from even those who do not receive support from the meat industry and also those who have centered the environment on their agendas on the far left. For example, amongst those who do not receive support from the meat industry are key (national-level) vegan/vegetarian politicians, including Cory Booker, Tulsi Gabbard, Jamie Raskin, and Adam Schiff. None of these politicians have ever formally included meat and/or animal rights on their political agendas during elections. On the far left, despite the long time relevance of the environment to progressive politicians, the Green New Deal does not even once directly mention animal agriculture, beef, or livestock, though it explicitly addresses vehicles, transit, power grids, rail, and manufacturing (H.Res.109, 2019). An accompanying official document to the Green New Deal did reference cows, but it was quickly redacted.

While important and revealing, economic reasons, by themselves, are insufficient to explain the totality of this lack of political attention in the United States. But, what about political explanations? The notion that bringing up this topic is vote-losing has been assumed to be true in news coverage, particularly by public opinion leaders like Bill Gates (Temple, 2021), Steven Chu (McMahon, 2019), and Michael Pollan (Pollan, 2011). My fieldwork has also confirmed this sentiment: key policymakers who might otherwise be receptive to talking about meat or farm animals are concerned about how voters might react.4 Historically, Rude (2016b) argues that it was the American passion for beef that caused the Democrats to lose control of Congress in 1946 (for the first time in 16 years), widely known as the “Beefsteak Election.” Even though the economy was soaring, President Truman's imposition of a price ceiling on meat led to a meat shortage that caused a public uproar: “Using their rights as free citizens, voters went to the polls in 1946 declaring no meat — no vote” (Rude, 2016a). More recently, Kamala Harris (Blum, 2020) and Alexandria Ocasio-Cortez (Remnick, 2019) have both been accused by Republicans of trying to “take hamburgers away,” even though they have avoided the topic formally. Outside of the United States, similar patterns have emerged: a Spanish politician (Burgen, 2022) and a French Mayor (Cohen, 2021) who faced backlash because of their comments that linked meat to the environmental crisis. In 2012, a fat tax (effectively a meat and dairy tax) in Denmark was repealed after just 1 year due to unprecedented public and private sector fallout (Bødker et al., 2015).

Political scientists widely view the environment as “bad politics” (Bodansky, 2007). Broadly, some scholars argue that climate policies designed to curb fossil fuel use are perceived by some voters as financially costly (Hann, 1986; Carter and Ockwell, 2007; Rabe and Borick, 2012). Through this economic lens, the implication is that there might likely be broad or diffuse public support for political attention on climate change (Aldy et al., 2012; Ansolabehere and Konisky, 2016; Carmack et al., 2022), but concentrated or strong opposition to it in the specific areas or industries where the costs are imposed, which can lead to voter backlash against incumbent governments that is spatially distributed (Stokes, 2016). To the author's knowledge, there has been no experimental testing in the candidate evaluation literature within American Political Science to examine the effects of (proposed) climate policies on voter support during elections.

Political psychologists challenge the notion that climate policy has diffuse public support. Using this lens, voter support for a political candidate who centers an environmental agenda would strongly depend on partisanship. Public attitudes toward climate politics are polarized, with more negative attitudes among Republicans than Democrats (Van Boven et al., 2018; Fiorino, 2022). In the United States, compared to Republicans, Democrats show higher levels of knowledge about the environment (Stoutenborough and Vedlitz, 2014) and are generally more receptive to scientific messaging around climate change (Gauchat, 2012; MacInnis and Krosnick, 2020). The main psychological mechanism to explain climate change attitude polarization based on political identification is motivated reasoning (Bayes and Druckman, 2021), which involves people using information that confirms their existing beliefs (related to their partisan identity) and rejecting that which contradicts them (Clayton and Manning, 2018). For Republican voters, skepticism about the existence or scale of climate change, and (more generally) lower pro-environmental beliefs and attitudes (Gifford and Nilsson, 2014), is explained by a higher anthropocentric worldview (Fortuna et al., 2021), as well as exacerbating top-down influences of conservative and well-funded political elites on their climate opinions (Skocpol and Hertel-Fernandez, 2016; Hahnel et al., 2020).

The transportation sector in the United States provides evidence toward the spatially distributed nature of voter support for political attention on fossil fuels, as well as heterogeneous effects on it based on partisanship. Considerable political attention on the negative impacts of traditional modes of transportation like cars on climate change has led to meaningful policy changes and greater public funding for developing and scaling up alternatives (Meckling and Nahm, 2018). But, while there could be broad or general voter support for a climate agenda that tackles transportation's role in climate change, there is certainly voter backlash in places where the costs of this fossil fuel phase-out are concentrated (Egli et al., 2022). In addition, public support for phasing out fossil fuel cars depends on party identification: the vast majority of Democrats (~70%) support the implementation of phase-out policies in 2020, but less than 50% of Republicans do so (Rinscheid et al., 2020). Using a social identity framework, Sintov et al. (2020) argue that significantly lower electric vehicle (EV) adoption among Republicans is due to their weaker symbolic attribute perceptions, or the extent to which EVs reinforce aspects of their self-identity as Republican.

However, there is a dearth of any work in the various fields of political science on the environmental politics of meat, in particular. Meat presents a potential challenge to the distributional analysis conducted by political economists, making it unlikely that there would be broad voter support for political attention on the environmental costs of meat, because the vast majority of Americans over-consume large quantities of animal-based foods (Willett et al., 2019) and exhibit high levels of attachment to the symbolic value of meat in their social and cultural lives (Heinz and Lee, 1998; Nguyen and Platow, 2021). In addition, Americans exhibit low levels of knowledge about the environmental impacts of animal-based foods (Camilleri et al., 2019). Still, it is likely that voters in rural areas, where factory farms and slaughterhouses tend to be located, may be most opposed to putting meat on the political agenda because it is in these areas where the costs of lower meat consumption would be concentrated.

The work on climate politics and fossil fuels in political psychology suggests that voter support for political attention on meat's environmental impacts will also depend on partisan identity. Using a large sample of survey data, Mosier and Rimal (2020) find that Democrats are significantly more likely to report a vegan or vegetarian-based diet compared to Republicans. This could be because conservatives in the U.S. are more attached to meat compared to liberals due to feeling less concern about social justice and less supported socially for diet changes (Hodson and Earle, 2018). Another possible explanation concerns “food neophobia” or the reluctance to eat unfamiliar foods, which is higher among conservatives (than liberals) because they tend to hold more negative attitudes toward those outside their social identity (Guidetti et al., 2022). This partisan underpinning of identification with meat is playing out in U.S. national politics with more fervor than ever before: “I will NEVER eat one of those FAKE burgers made in a LAB. Eat too many and you'll turn into a SOCIALIST DEMOCRAT. Real BEEF for me!!” (Tweet on November 5th 2022 from Representative Ronny Jackson, Texas's 13th district).

Political attention on (farm) animal rights may also engender general voter backlash, with stronger effects along racial lines and on the right than the left in the United States. The anticipation of backlash, particularly from minoritized groups, is a key driver of why there is virtually no discussion of animal rights in American national politics. The reason for this may be connected to negative perceptions of the animal protection movement as racially homogeneous or insensitive (Kymlicka and Donaldson, 2014; Wrenn, 2016), comprised by mostly white and middle-class participants (Maurer, 2010), and failing to adequately address racial inequity within it (Harper, 2010; Reisman et al., 2021). Despite the Left's disavowal of animal rights, the vast majority of vegans who choose to eschew animal-based foods for ethical reasons are left-leaning (Wrenn, 2017). More generally, recent empirical work reveals differences across Americans on favorability toward animal rights issues, with Democrats and Democratic-leaning Independents being much more supportive overall than Republicans and Republican-leaning Independents (Riffkin, 2015; Park and Valentino, 2019). This means that voter backlash against a political candidate who puts attention on animal rights, while generally the case independent of partisanship, may be harsher for Republicans in particular.



Insights from psychology: other kinds of voter evaluations

A “nascent, fast-growing body of work” in psychology finds that social identification does not stop at the species border (Dhont et al., 2019, p. 773). The extent to which humans identify with the human in-group and are hostile toward the non-human (animal) out-group varies across individuals (Amiot and Bastian, 2017; Auger and Amiot, 2019; Caviola et al., 2019). Similar to other group-based social dynamics, backlash occurs when an individual deviates from human in-group norms, like those of anthropocentrism, a set of attitudes, beliefs, and standards that defines an arbitrary and implicit inter-species hierarchy on earth, which strongly favors the interests of the most dominant and powerful species (human) (Saha, as quoted in Hindin, 2022).

One line of research in this body of work has explored social backlash faced by vegans who deviate from anthropocentric norms because they are less hostile toward the non-human out-group (Minson and Monin, 2012; Earle and Hodson, 2017; MacInnis and Hodson, 2017; Judge and Wilson, 2019; Stanley, 2021). Personal motivations matter; vegans who cite animal rights or environmental concern as a basis for renouncing meat are viewed as particularly threatening compared to vegans who are motivated by health reasons (MacInnis and Hodson, 2017; Hodson et al., 2019). This is because individuals who deviate from majority group norms for ethical reasons pose a challenge to the group's positive evaluation of itself (Cramwinckel et al., 2015)—for e.g., individuals derive a positive self-concept from being a part of a species or group that is seen as “good” as opposed to “cruel” or “environmentally destructive”.

This body of work highlights two main norms associated with human group membership: (1) only humans matter morally and that (2) human dominance over nature and other animals is absolute (see also White, 1967; Naess, 1986). Violations of these standards by vegans and vegetarians who eschew some or all animal products can lead to negative judgments about their morality and strength, in particular (Minson and Monin, 2012; Judge and Wilson, 2019; see also Greenebaum and Dexter, 2018 for connection between high meat consumption and masculine norms of power/dominance). However, to the author's knowledge, these theories have not been tested in a political or election context. For this reason, I also measure other voter evaluations of the hypothetical political candidate in Study 1 as “immoral” or “weak” in order to understand what particular perceptions could be driving voter backlash. To the extent that a political candidate who puts political attention on either farm animal rights or meat's environmental costs can trigger similar evaluations as vegans and vegetarians do, then I expect that voters perceive such a candidate as morally deviant or less dominant.

Another line of research in this body of work explores meat-related cognitive dissonance that can trigger “dislike” of targets who remind individuals that their values (for e.g., care for animals) and actions (for e.g., meat eating) do not align. When a dissonant state occurs, affected individuals can either change their behavior or use dissonance reduction strategies like disassociation of meat from its animal origins (Kunst and Hohle, 2016) and denial/rationalization (Bastian et al., 2012; Piazza et al., 2015). Most relevant to candidate evaluation is an indirect perceptual strategy of dissonance reduction called do-gooder derogation, which leads to backlash against the individual who triggers the dissonant state (Minson and Monin, 2012). Since this “kill the messenger” effect can occur simply by raising the topic of meat reduction or farm animals (Rothgerber, 2020), I expect that voters perceive a political candidate who puts political attention on either farm animal rights or meat's environmental costs as less likable. To the author's knowledge, a test of do-gooder derogation (resulting from meat-related cognitive dissonance) in a political or election context has not been conducted.

Study 2, which uses a conjoint experiment that facilitates intersectional analysis relevant to this topic, builds on this human-animal intergroup dynamics literature directly by exploring how diverse political leaders with characteristics like a vegan dietary preference, strong support for animal rights, and personal concern for farm animals in particular fare in national elections. The experimental work discussed in this section has only considered backlash at the individual level, so a key theoretical contribution of this paper is to assess how these attributes, when explicitly presented, impact voter support at the leader level in a political context. Since political candidates with such attributes can violate human in-group norms and may also trigger do-gooder derogation, I expect less voter support for them, all else equal, while noting that there might be variation based on their gender and/or race, and respondent party affiliation.




Study 1

The vignette experiment investigates how political attention on transportation's environmental costs, meat's environmental costs, and farm animal rights impacts the likelihood of voter support for a hypothetical U.S. presidential primary candidate. In addition, I assess other voter evaluations like the perceived morality, dominance, and likeability of the political candidate to explore what underlying perceptions could be driving potential voter backlash against someone who violates the norms of human group membership in an election context.


Method

NORC, at the University of Chicago, fielded Study 1 using the AmeriSpeak probability-based panel, designed to be representative of the U.S. household population. A total of 2,116 U.S. citizens were randomly sampled from a national panel, to which is recruited participants using U.S. mail, telephone, and in-person methods. Pursuant to the recommendations of Kane and Barabas (2019), a factual manipulation check was used to test whether the treatment manipulations conducted in the experiment were perceived by the subjects. Such a test is particularly important when the treatment stimuli require that participants read carefully (Kane and Barabas, 2019), as the vignettes used in this experiment do. A total of 244 subjects were dropped from the final dataset for failing the factual manipulation check. The final sample, therefore, included 1,872 U.S. citizens. The vignette experiment was conducted online via NORC's in-house survey platform. Descriptive statistics and other details about question wording for both Study 1 and 2 can be found in Section 1 of the Supplementary material. I note that the main results for Study 1 hold for the full sample of respondents (N = 2,116) as well.


Design

Subjects were presented with one of four versions of a stump speech from a hypothetical political candidate running in a presidential primary. The experiment had, in total, 4 conditions (i.e., versions of the stump speech): 1 control and 3 experimental. The control version of the stump speech was adapted from a speech written by two former political speechwriters, Republican and Democrat, hired by 538, a poll analysis website, to write, “The Perfect Presidential Stump Speech” (Swaim and Nussbaum, 2016). Each treatment added just one paragraph to the stump speech used in the control condition. Political attention on meat's environment costs was cued with the following paragraph [the “Meat (Environment)” condition]: “On the environment, we know that meat consumption plays a huge role in climate change. And, that's why it's time for us to work together as a nation to reduce our reliance on meat and dairy and focus on solutions like plant-based foods and artificial meats instead.” Political attention on transportation's environmental costs was cued with [the “Transportation (Environment)” condition]: “Finally, on the environment, we know that transportation plays a huge role in climate change. And, that's why it's time for us to work together as a nation to reduce our reliance on gasoline-powered vehicles and focus on solutions like public transportation and electric cars instead.” Finally, political attention on farm animal rights was cued with the following additional paragraph (the “Animal Rights” condition): “Finally, on animal rights, we know that animals deserve proper protection. Our nation should work toward clearly defining the limits of how animals—particularly farm animals—may be treated and what they can be used for.”

For all versions of the speech, respondents were asked to consider a hypothetical presidential primary candidate named “Tom Larson,” thereby holding gender and race constant across the experimental conditions in Study 1. It is most likely that respondents assumed that “Tom Larson” was white and male identifying (Petsko and Rosette, 2022). Following the speech, respondents were asked how likely they would be to vote for the candidate to be a nominee for President within their party using a 7-point Likert scale. A note was added for those who do not identify with a political party: “If you do not identify as a Republican or Democrat, please evaluate the primary candidate as a potential presidential nominee who you might consider.” Respondents were also asked to rate the likeability, morality, and dominance (“weakness”) of the political candidate using an 11-point Likert scale. Finally, respondents answered a factual manipulation check question, which served as both an attention test and confirmation that the treatment had the intended effect (Kane and Barabas, 2019).




Results of Study 1

All analyses were conducted using R 4.2.0 GUI for Mac.


Treatment effects on likelihood of voting: diffuse effects

The distributional analysis conducted by political scientists suggests that there is overall broad voter support for governments that put political attention on climate change. Table 1 shows average treatment effects (ATEs) across the experimental conditions in Study 1 (derived from a linear model using survey weights provided by NORC). An ATE can be interpreted as the average causal effect of a particular treatment on the likelihood of voting for the hypothetical political candidate (1–7 scale) compared to the control condition. For political attention on transportation's environmental costs, there were no significant effects on the likelihood of voting for the candidate (compared to the control condition) in the full sample [ATE = 0.088, SE = 0.109, p = 0.422, Cohen's d = −0.03]. However, a hypothetical political candidate who puts political attention on meat's environmental costs did face broad voter backlash relative to the control candidate in the full sample of U.S. citizens, though the effect size is small [ATE = −0.579, SE = 0.109, p < 0.01, Cohen's d = 0.36]. Similarly, even when compared to the transportation condition, political attention on meat led to significant voter backlash [ATE = −0.666, SE = 0.112, p < 0.01, Cohen's d = 0.39; Supplementary Table 3].


TABLE 1 Average treatment effects (all respondents).
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The work in political theory on animal rights indicates that, overall, political attention on animal rights could bring about general voter backlash. Surprisingly, in Study 1, a hypothetical political candidate who puts political attention on farm animal rights faced no electoral backlash compared to the candidate in the control condition [ATE = 0.060, SE = 0.108, p = 0.578, Cohen's d = −0.02]. This finding also held for the animal rights condition when compared to the transportation condition [ATE = −0.028, SE = 0.112, p = 0.805, Cohen's d = −0.01].



Conditional treatment effects on likelihood of voting: concentrated effects

Unfortunately, the NORC dataset did not provide information to accurately determine where fossil fuel phaseout costs would be concentrated for the entire country. For the phaseout costs associated with meat reduction, it is mainly those in rural areas who would be most negatively impacted. Table 2 presents conditional average treatment effects (CATEs) by respondent region for the meat (environment) condition. A CATE, in this case, is the average causal effect of the meat (environment) treatment on the likelihood of voting for the hypothetical political candidate compared to the control, conditioned on whether the respondent lives in an urban or rural area (as defined by the US Census Bureau). For urban respondents, political attention on meat's environmental costs led to a 0.43 point (average) drop in voter support [SE = 0.123, p < 0.01, Cohen's d = 0.32]. For rural respondents, this kind of political attention led to a much larger average drop in voter support [CATE = −1.354, SE = 0.283, p < 0.01, Cohen's d = 0.58]. The difference between these respondent subgroups holding the experimental condition (meat) is also significant (p < 0.01; Supplementary Table 4).


TABLE 2 Conditional average treatment effects (urban/rural).
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The lack of political attention on animal rights might be explained, in part, by identity politics: a concern that including animal rights on the agenda might compete with or trivialize the interests of disadvantaged human subgroups. Table 3 shows CATEs for Black and White respondents in the animal rights condition. There was no significant effect of the animal rights treatment on voter support compared to the control for either subgroup. I also checked for effects in this experimental condition for Non-White Hispanic respondents in the sample. There was no significant effect of the animal rights treatment on voter support for this group of respondents either (Supplementary Table 5). Finally, I considered any differences among these three racial/ethnic groups in the sample for the animal rights condition and found no significant interactive effects for any (Supplementary Table 6).


TABLE 3 Conditional average treatment effects (Black/White respondents).
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Conditional treatment effects on likelihood of voting: party effects

Political psychologists highlight the polarizing role of party identification when it comes to environmental politics. Table 4 presents CATEs for Republican and Democratic respondents across the experimental conditions. For Democrats, political attention on meat's environmental costs had no significant impact on voter support (compared to the control). For Republicans, however, political attention on meat's environmental costs led to a large average drop of 1.08 points on the 1–7 voter support scale [SE = 0.192, p < 0.01, Cohen's d = 0.67]. Holding the meat (environment) condition, the difference between Republicans and Democrats is significant (p < 0.01; Supplementary Table 7). Turning to the animal rights condition, there were no significant effects of this treatment on voter support for either Republicans or Democrats in the sample. Finally, political attention on transportation's environmental costs led to a vote bump of +0.44 points on average for Democrats [SE = 0.150, p < 0.01, Cohen's d = 0.25] but backlash from Republicans in the sample [CATE = −0.331, SE = 0.169, p < 0.1, Cohen's d = 0.22]. Holding the transportation (environment) condition, the difference between Republicans and Democrats is significant (p < 0.01; Supplementary Table 7).


TABLE 4 Conditional average treatment effects (Democrats/Republicans).
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Average treatment effects on other voter evaluations: exploring perceived morality, dominance, and likeability

Insights from psychology point to key social and cognitive mechanisms that could underpin voter backlash against a candidate who puts political attention on animal issues. Table 5 shows the ATEs of the animal-related experimental conditions (compared to the control) across three models with different dependent variables (0–10 scale for all): perceived morality, dominance, and likeability of the hypothetical candidate in Study 1. Political attention on meat's environmental costs reduced the likeability of the political candidate [ATE = −0.794, SE = 0.147, p < 0.01, Cohen's d = 0.38], but there were no significant effects on perceived morality or dominance. On the other hand, political attention on farm animal rights reduced the perceived morality of the candidate [ATE = −0.472, SE = 0.170, p < 0.01, Cohen's d = 0.12], but there were no significant effects on perceived dominance or likeability. Given the strong effects of respondent party identification in the earlier section, I checked for heterogeneous effects for each of these findings: effects on both perceived morality and likeability of the candidate in the animal rights and meat (environment) conditions, respectively, were more negative for Republicans than Democrats (p < 0.05; see Supplementary Table 8).


TABLE 5 Average treatment effects (all respondents, other voter evaluations).
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Discussion

The results of Study 1 challenge the conventional wisdom among some political scientists that climate policy in the United States enjoys broad public support by experimentally testing the effects of political attention on addressing environmental costs in two comparable sectors: meat and transportation. Previous studies that have shown that American voters are largely supportive of climate policy have either relied on small sample observational data (Carmack et al., 2022 compared voter results between two election cycles, with the second post-COVID) or public opinion survey data (Aldy et al., 2012; Ansolabehere and Konisky, 2016). While it may be the case that Americans are supportive, in theory, of some climate policies, it is in elections when most take action through voting and evaluating candidates based on their political agendas. This experimental work shows that overall voter support depends on the particular environmental issue area in question. Climate policy focused on the meat sector in the U.S. likely would not have broad or diffuse public support; instead, there may be voter backlash, with even stronger negative effects where the phase-out costs would be concentrated (in rural agricultural areas). For transportation and climate policy, the results show that, overall, voters are neutral in elections.

Partisan identification, however, did seem to play a strong role in predicting voter support for political candidates who center the environment. The results of Study 1 demonstrated strong differences by respondent party, with Democrats significantly more supportive of political attention on the environmentally costly meat and transportation sectors than Republicans. These findings are in line with research indicating that political orientation is a decisive factor in Anglo-Saxon countries where left-wing governments are significantly more likely to pass climate friendly laws relative to right-wing governments (Fankhauser et al., 2015). Study 1 contributes to this literature by showing that there is variation in levels of support (and backlash), dependent on the environmental issue area. Most notably, Democrats provided a boost to a political candidate who brings up transportation's environmental costs, but they did not provide a similar boost to a political candidate who puts meat's environmental costs on the agenda. Left-leaning voters may exhibit inconsistency in their support for climate policy depending on the target sector. This implies that the salience of the food and climate change nexus is low among Democratic voters, which is corroborated by a recent representative survey that shows that most people across 5 country contexts (including the U.S.) don't see industrial meat as a key cause of global warming (Madre Brava, 2023), something that can be addressed through greater media coverage, education campaigns, and better scientific communication.

The surprising lack of voter backlash against a political candidate who centers farm animal rights on their agenda on the left and right is in line with the results of recent state-level referendums in the United States. The lack of federal animal welfare legislation has moved the focus of animal welfare groups to the state level, where 12 states have passed laws to protect farm animals via referendums, often with large majorities and strong bipartisan support (Vogeler, 2020). While the results of Study 1 showed no differences in voter support across respondent racial/ethnic groups, the sample sizes were small for Black (N = 77) and Non-White Hispanic subjects (N = 130) in the animal rights experimental condition.

Finally, political attention on animals affected other voter evaluations, but how depended on the framing. Backlash due to violations of anthropocentric norms (i.e., the candidate as “morally deviant”) occurred only against the hypothetical political candidate who puts political attention on farm animal rights, and it was driven by Republicans; nevertheless, it did not seem to translate to voter backlash. Only in the meat (environment) condition was the political candidate rated as less likable (compared to the control; again, driven by Republicans), an outcome associated with do-gooder derogation. However, Study 1 did not directly test that meat-related cognitive dissonance had, in fact, been triggered by the stimuli. In addition, it is unclear how these other voter evaluations impact voter support because the research design did not enable mediation analysis and so all outcomes were modeled separately.




Study 2

The conjoint experiment further explores the surprising results of Study 1 (i.e., no backlash from Republicans or Democrats for political attention on farm animal ethics) by directly testing candidate characteristics like veganism, concern for farm animals, and personal support for animal rights to measure their effects on (forced) vote choice. Unlike vignette experiments, conjoints enable independent randomization of multiple variables within a single experiment (Hainmueller et al., 2013). As a result, Study 2 adds valuable and relevant insight into how less anthropocentric candidates with different gender and racial identities might fare in national elections. Given the significance of identity group politics to the exclusion of animal rights on the political agenda, intersectional analysis is key to understanding voter evaluations of those political actors who are most likely to put attention on farm animals.


Method

Dynata fielded the conjoint experiment used in Study 2 to their panel, which is the largest first-party one in the world. They recruited a total of 857 U.S. citizens. This sample is not probability-based, but it was balanced to be representative of the U.S. population on age, gender, ethnicity, region (all based on Census data), and partisan affiliation (based on a recent Gallup poll).

Respondents in Study 2 were presented with five hypothetical presidential primary elections and asked to consider the candidates within their party. Each election involved a table with two candidate resumes including information about each candidate's dietary preference (none, vegetarian, or vegan), pets (no pets, cats, dogs, or rescued farm animals), personal support for animal rights (does not support, moderate supporter, or strong supporter), race (White, Latino/a, or Black), and gender (man or woman). Other relevant attributes were also included in the table to create a full candidate profile, like age (35, 45, 55, or 65), marital status (single, married, or divorced), and previous political experience (no experience, Mayor, Representative in Congress, or Senator). Attributes for each candidate were independently and randomly selected from the set of options for each characteristic. Figure 1 presents an example of what a respondent might have seen. After each table, respondents were asked to pick which candidate of the two they would be most likely to vote for in the presidential primary.


[image: Figure 1]
FIGURE 1
 Design for the conjoint experiment (what a respondent might have seen).


Though researchers have found that respondent selections in conjoints do mirror real-life preferences (Hainmueller et al., 2015), this study reduces the artificiality of the experiment even further through a small deception, implemented before the survey starts, which led participants to believe that the candidates in the tables they were about to view were real people working with a political recruitment organization. This methods innovation promotes greater cognitive engagement with the task by enhancing the overall authenticity of the tables and scenario.



Results of Study 2

All analyses were conducted using R 4.2.0 GUI for Mac.


Determinants of vote choice

Figure 2 presents results for the determinants of voice choice for the full sample of respondents in Study 2. The quantity of interest is the Average Marginal Component-specific Effect (AMCE), which is the treatment effect of a particular attribute level (compared to the base level) averaged over the joint distribution of all other attribute values (Hainmueller et al., 2013). I cluster standard errors at the respondent level to account for within-election variation. I find that, contrary to expectations and in line with the results of Study 1, a candidate who has rescued farm animals or strongly supports animal rights was more likely to win their election, all else equal. Compared to a candidate who does not support animal rights, a strong supporter enjoyed a large 17.3% boost (p < 0.01) in the probability of winning. Similarly, compared to a candidate who has no pets, one who owns rescued farm animals got a bump of almost 9% points (p < 0.01) in the likelihood of winning their election. In contrast, a vegan candidate was less likely to win compared to a candidate who has no dietary restrictions (−6%, p < 0.01).
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FIGURE 2
 Determinants of vote choice. Figure shows percentage point change in probability of winning. Sample size N = 857 respondents, or at candidate level N = 8,570. 95% confidence intervals are represented by bands around plotted estimates.




Determinants of vote choice by respondent party affiliation (Democrats and Republicans)

Comparisons of AMCEs between subgroups of respondents can lead to unclear inferences because these estimates depend on the arbitrary selection of attribute baselines by the researcher (Leeper et al., 2020). For this reason, Figure 3 plots the conditional marginal means (MMs) by respondent party affiliation and the differences in these means (far right panel). MMs can be interpreted as the probability of a respondent selecting a candidate with a particular attribute level. There were no significant differences between Democrats and Republicans regarding preferences for candidates who have rescued farm animals or who strongly support animal rights. On the other hand, there was significant voter backlash against vegan candidates driven by Republicans, who were less likely to vote for such candidates compared to Democrats (MMs for Democrats and Republicans, respectively, were 0.49 and 0.43; a difference of 6% points, p < 0.01).
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FIGURE 3
 Conditional marginal means by respondent party ID. Figure shows favorability toward candidate profiles for respondents identifying as Democrat, Republican, and the difference using conditional marginal means. Sample size N = 3,970 Republicans and 4,540 Democrats, or at candidate level N = 8,510. 95% confidence intervals are represented by bands around plotted estimates.




Most preferred candidate profiles for Democratic and Republican respondents

The hypothetical candidate in Study 1 was always “Tom Larson” due to the difficulty of implementing multiple treatments using a vignette design. Thus, a key purpose of using a conjoint experiment in Study 2 is to conduct intersectional analysis and present results by candidate race and gender. Tables 6, 7 show the top 10 profiles of candidates most likely to win their elections for Democrats and Republicans in the sample, respectively. To identify these top profiles, I estimated Average Marginal Interaction Effects (AMIEs). AMIEs are non-parametrically estimated using ANOVA regression with weighted zero-sum constraints, enabling the estimation of predicted treatment effects for a large number of joint attribute values or candidate profiles (Egami and Imai, 2018). Democrats most favored Latina and Black women candidates who are strong animal rights supporters (top 8 of 10 ranked profiles) and have rescued farm animals (overall 8 of 10 ranked profiles). Republicans most favored White men candidates who support animal rights (strongly or moderately, for all 10 ranked profiles) and have rescued farm animals (overall 4 of 10 ranked profiles and most frequently ranked, including in the top 2 most preferred profiles).


TABLE 6 Profiles of candidates who are most likely to win among democrats.
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TABLE 7 Profiles of candidates who are most likely to win among republicans.
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The seemingly very strong preference of Democrats in the sample for women of color candidates who demonstrate personal concern for farm animals and support animal rights more generally warrants further investigation. Considering only those hypothetical candidates who either strongly support animal rights or have rescued farm animals, Supplementary Table 9 presents these AMCEs by candidate gender and race for all Democratic respondents. Compared to a White woman candidate who strongly supports animal rights, Democrats gave a boost of 14.9% points (p < 0.01) to a Black woman candidate who similarly strongly supports animal rights. For Latina candidates, this boost was 17.2% points (p < 0.01). In terms of pet ownership, Democrats preferred a Black woman candidate who owns rescued farm animals compared to a White woman candidate who also owns rescued farm animals by +14.1% points (p < 0.05). For Latina candidates who own rescued farm animals, Democrats were 13.7% points (p < 0.05) more likely to vote for her (compared to a similar White woman candidate).




Discussion

Study 2 is consistent with the surprising result of Study 1: a national-level political candidate who is personally concerned for farm animals or strongly supports animal rights (more generally) received a significant bump in voter support. This is true independent of respondent party identification, implying there is taste on both the left and the right in the United States for animal-friendly political candidates. A possible explanation is that these attributes cue higher levels of perceived empathy, humanizing political leaders through demonstrative concern for the powerless (Pycior, 2005; Everett et al., 2019). But, such a vote bump did not extend to a vegan political candidate who did face backlash from Republican respondents (Democrats were neutral). The finding that conservatives are more likely to socially punish vegans (Dhont and Hodson, 2014; Judge and Wilson, 2019) may likely extend to the leader level on the right.

The results of Study 2 also show that the race and gender of animal-friendly candidates mattered for Republicans and Democrats. Republicans most preferred white men candidates who are animal-friendly, while Democrats provided the biggest vote bumps to women of color candidates with such attributes. Hayes (2005) argues that Republican candidates are perceived to be stronger, more moral leaders, while Democrats have the advantage in perceived compassion and empathy due to each party's ownership of different issue areas (e.g., defense for Republicans and social welfare for Democrats). Overall, voters perceive Black politicians as more empathetic (Gordon and Miller, 2005), even though Republican voters tend to generally prefer White candidates compared to Democratic voters (Crowder-Meyer et al., 2021). It is possible that trait-issue ownership by parties and racial cues interact in American politics such that the electoral benefits of higher perceived candidate empathy (owned by Democrats) is greatest for women of color candidates on the left and white men candidates on the right. Another possibility is that Democratic voters are more sensitive to the concern that the inclusion of animal rights competes with or trivializes the interests of minoritized groups like African-Americans or Non-White Hispanics, so they tend to feel more comfortable supporting animal-friendly candidates from these racial/ethnic groups. Unfortunately, Study 2 is limited in the extent to which it can provide a clear explanation of the underlying mechanisms since it only measures one outcome (vote choice). Furthermore, the sample sizes for Black and Non-White Hispanic subjects were too small in Study 2 to investigate differences in voter preferences by respondent racial/ethnic group (like in Study 1).




General discussion

Study 1 revealed that national-level Democratic presidential primary candidates in the United States may not have to worry about voter backlash if they put attention on the country's need to reduce its reliance on environmentally costly animal-based foods. A logical next step for this line of research on how voters react to meat on the political agenda is to extend the findings using a general election setting and other country contexts outside the United States. In the United States, partisan rancor has already emerged around meat (for a good summary, see Smith, 2021), despite meat's glaring omission from key pieces of environmental legislation like the 2022 Inflation Reduction Act. Future research in political psychology on meat politics can hone in on testing framing strategies that inoculate political actors during general elections against extremist right-wing claims, like the one that “[Democrats] are trying to take hamburgers away” (Sebastian Gorka, Conservative Political Action Conference on February 28, 2019).

Outside of the U.S. context, there has been variation in how public audiences have reacted to proposed national policies to reduce meat consumption. In Germany, meat consumption has decreased significantly since 2020 due to, in part, political attention on the need to shift diets from key political leaders like Cem Özdemir, the Minister of Food and Agriculture (Torrella, 2022). But, in the Netherlands, government plans to reduce the number of livestock in the country by a third were met with strong opposition from farmers, leading to an unexpected sweeping win by a small pro-farmers party in the 2023 local elections that upset the liberal (pro-environment) ruling party (Coates, 2023). Future research might explore further the important role of coalition building, which was largely absent in the Netherlands case, as well as the electoral trade-offs associated with more stringent, heavy-handed policies vs. softer approaches (like in Germany where political attention tied to changes in the food environment seems to have already made a difference).

The successful inclusion of animal rights and animal-friendly politicians to national-level politics could yield environmental and ethical benefits by shaping social norms around the need to reduce meat consumption from the top-down. While there may be social backlash against individuals who violate anthropocentric norms, based on Study 1 and 2, it does not appear that this backlash extends to the leader level for (farm) animal rights in a voting context. This could be due to a leader's unique ability to escape social costs associated with deviation from in-group norms, which can, in some cases, lead to social innovation and progress (Moscovici and Lage, 1976; Abrams et al., 2018). For example, in Study 1, even though respondents did find the political candidate who put attention on farm animal rights to be morally deviant—evidence of deviation from group norms—they were not less likely to vote for him. These findings align with recent research (published in Nature) showing that, in Germany, animal welfare concerns are a stronger determinant of public support for meat taxation than climate change mitigation (Perino and Schwickert, 2023). A next step in research is to identify the precise causal mechanisms at the leader level that underpin these findings, potentially using a parallel mediation design (Imai and Yamamoto, 2013) to explore perceived empathy, in particular. Multiple studies find a link between moral concern for animals and higher levels of internal empathy (Kessler et al., 2016; Caviola et al., 2018; Rosenfeld, 2018). But, whether this translates to higher perceived empathy, a powerful factor in elections on both sides of the aisle (Laustsen and Bor, 2017; McDonald et al., 2019), is unknown.,



Summary and conclusion

In this study, I evaluated how voters reacted to political attention on animals and animal-friendly candidates of diverse backgrounds running in hypothetical U.S. presidential primaries using two different kinds of experimental methods. I found that, overall, political attention on the need for climate policy that addresses meat's environmental costs triggered a small level of voter backlash. At the same time, voter reactions were strongly determined by partisan affiliation: Democrats were neutral, but there was strong voter backlash from Republicans. On the other hand, I found no evidence of voter backlash, either on the left or right, for political attention on farm animal rights. A second study added to this finding by testing how diverse candidates who are animal-friendly fared in elections. While there was overall voter support for candidates who are personally concerned for farm animals and strong animal rights supporters (without significant differences by party), the gender and race of candidates mattered differently for Republicans and Democrats.
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Footnotes

1https://www.fao.org/gleam/en/

2Based on data from the U.S. Department of Agriculture's Economic Research Service, “Major Uses of Land in the United States.” https://www.ers.usda.gov/data-products/major-land-uses/.

3https://gfi.org/wp-content/uploads/2021/09/GFI-Strategic-Plan-v.7-Aug-2021-1.pdf

4Based on conversations with or questions posed to Good Food Institute on January 18th 2022, Animal Justice on April 27th 2022, Social Compassion in Legislation on May 5th 2022, a political candidate running for office at the state level (New England) on April 11th 2022, and The Humane League on May 19th 2022.
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of lapsed respondents (ot being able to

overcome) habits.

Tools and resources: These were
external factors of a very practical nature

and were divided into two sub-themes:

Social influence: Exclusively mentioned

by lapsed participants, this theme

focused on the influence of other people,
usually in the houschold, including
family or a partner, who made it
impossible or inconvenient to follow a

vegan diet

Vegan option availability: Responses
that mention availability of vegan

options at home and in supermarkets.

Information/knowledge: Having or

lacking information on vegan recipes,

‘meal planning or the benefits of a vegan

diet.

No of meat-free (MF)
and lapsed (L)
responses
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ME:§
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Exemplar quotations from meat-free
(MF) and lapsed (L) participants
(typos corrected)

Idid not think about what I was missing out on
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self-determination/perseverance to not eat meat

It was helpful that a lot of the supermarkets were
doing new products and launches for veganuary, so
there was more choice than usual, but being under
lockdown I couldn't go to the ones out of my local
area.

Iwent to the shops early January and there wasn't a
ot of veg options—no fresh veg, I bought vegan food

but decided easier to stick to meat and cheaper also

A really good vegetarian recipe book by Nigel Slater;
being intrigued by different, appealing recipies
encouraged me to enjoy eating vegetarian food and
helped me stick to cating no meat

I'wasn't getting enough protein and didn’t know

what to replace it with

Iended up cating meat as my partner wasn't willing
togive it up fully, most meals I cooked myself an
alternative however for some meals it was a lot of

effort and easier to cook one meal for us both
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Rank = Treatment effect Race and gender of candidate et

1 0.144270138 Black woman candidate Vegetarian Strong supporter Owns rescued farm animals
2 0.144270138 Black woman candidate None Strong supporter Owns rescued farm animals
3 0.142227958 Black woman candidate Vegan Strong supporter Owns rescued farm animals
4 0.120972308 Latina candidate None Strong supporter Owns rescued farm animals
5 0.120972308 Latina candidate Vegetarian Strong supporter Owns rescued farm animals
6 0.118930127 Latina candidate Vegan Strong supporter Owns rescued farm animals
7 0.105088686 Black woman candidate Vegetarian Strong supporter Owns dogs

8 0.105088686 Black woman candidate None Strong supporter Owns dogs

9 0.103766048 Black woman candidate None Moderate supporter Owns rescued farm animals
10 0.103766048 Black woman candidate Vegetarian Moderate supporter | Owns rescued farm animals

Results come from analysis of predicted values for unique treatment combinations using the FindlIt package for R version 4.2.0 (Egami et al., 2018).
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Rank = Treatment effect Race and gender of candidate et

1 0.11615711 White man candidate None Strong supporter Owns rescued farm animals
2 0.11615711 White man candidate None Moderate supporter | Owns rescued farm animals
3 0.09345981 White man candidate None Moderate supporter | Owns dogs

4 0.09345981 White man candidate None Strong supporter Owns dogs

5 0.09205777 White man candidate Vegetarian Strong supporter Owns rescued farm animals
6 009205777 White man candidate Vegetarian Moderate supporter | Owns rescued farm animals
7 007969924 White man candidate None Strong supporter Owns cats

8 0.07969924 White man candidate None Moderate supporter | Owns cats

9 0.0555999 White man candidate Vegetarian Strong supporter Owns dogs

10 0.0555999 White man candidate Vegetarian Moderate supporter | Owns cats

Results come from analysis of predicted values for unique treatment combinations using the FindIt package for R version 4.2.0 (Egami et al., 2018).
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GPS [0-100] 7601(2119) 7649273 8059 (17.90) 82101723 85.29(1570) 86.13 (15.60) 8863 (14.18) 055

KM Reluiive Autonotoos Mitivitloo Gl

Behaviours; GPO=Objective Goal Progress; GPS=Subjective Goal Progress; ICC

I
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Body composition Top tertile of hPDI (N = 134) Top tertile of uPDI (N = 142) Difference® P-value of

difference
Mean Se Mean Se
Whole body
EM, kg 7.427 0.105 7.555 0.102 —0.128 0388
LM, kg 19.036 0153 18.652 0.149 0.384 0.076
EMP.% 26.901 0301 27.890 0292 ~0.989 0.021
Trank
EM, kg 2795 0.054 2855 0.052 ~0.060 0434
LM, kg 8432 0.076 8204 0.074 0.228 0.034
EMP.% 23.503 0330 24.651 0320 —1148 0.014
Limbs
EM, kg 3809 0.059 3878 0.057 —0070 0.183
LM, kg 7.844 0077 7.698 0.075 0.146 0.401
EMP % 31222 0419 32356 0.407 —1134 0,056
Android area
FM, kg 0413 0.009 0419 0.009 ~0.005 0.696
LM, kg 1218 0014 1167 0013 0.050 0.010
EMP.% 23.509 0342 24.886 0332 -1.377 0.005
Gynoid area
EM, kg 1275 0.020 1300 0019 —0.025 0369
LM, kg 2563 0.029 2486 0.029 0.077 0.065
EMP.% 32155 0381 33537 0370 —1.381 0.011

EM, fat mass; LM, lean mass; FMEP, fat mass percentage.
ANCOVA analyses, adjusted for covariates including: age, sex, height, weight, deli
supplements, dietary intake of energy

Mean (rop

ry way, household income, parental education, physical activity, use of calcium and multi-vitamin

“Difference ofhDI) ~ Mean (Top terile of upDl)- The bold values indicates the statistical significance (p < 0.03).
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Autoregressive paths P p-value Cross-lagged paths
(constrained T1-T6) (constrained T1-T6)

AM,, — AM, (al) 0.161 0002+ GFB,, =AM, (c1)
GFB,, — GFB, (a2) 0356 <00014%  GPO, — AM,
GPO,, = GPO, (a3) 0218 <0001 GPO,, =AM, (c2)
GPO, -+ GPO, -0237 0023*  AM,, = GFB, (c3)
GPO, —GFB,

GPO,, — GFB, (c1)
AM,; = GPO, (¢5)
GEB, — GPO, (c6)

AM = Autonomous Motivation; GFB=Goal-Facilitating Behaviours; GPO = Objective Goal Progress
¥<0,05; **p<0.01; ***p<0,001.

~0.058
~0.083
0018
0.001
-0.127
—0055
0.017
—0.036

p-value Covariances

0305
0389
0731
0990
0.164
0269
0677
0406

(constrained T1-T6)
AM, < GFB,

AM < GFB

AM, < GPO,

AM = GPO

0.006
~0.080
-0073

0.108

p-value

0.948
0.062
0376
0.011%*
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Abdominal obesity Plant-based diet index

T1 T2 T3 Per 10 increment
Reference  OR  95%CI p  OR  95%CI p  OR  95%CI P

PDI

Model 1 1.00 116 (0.65, 2.09) 0.616 123 (0.68,2.21) 0.490 L12 (0.75, 1.68) 0.589

Model 2 1.00 0.84 (0.34,2.05) 0.693 124 (0.51,2.97) 0.637 127 (0.68,2.37) 0.457
hPDI

Model 1 1.00 134 (0.77,2.33) 0.298 0.70 (0.38,1.29) 0.251 0.76 (0.48,1.21) 0.244

Model 2 1.00 097 (0.42,2.22) 0.941 0.75 (0.30,1.91) 0.548 0.70 (0.34, 1.43) 0.326
uPDI

Model 1 1.00 093 (0.50, 1.72) 0.815 144 (0.82,2.54) 0.209 L17 (0.78, 1.75) 0.441

Model 2 1.00 1.80 (0.68,4.77) 0.238 212 (0.86,5.26) 0.105 152 (0.82,2.84) 0.185

Logistic regression analysis, with Model 1 as univariate analysis without adjustment; and Model 2 adjusted for covariates including: age, sex, height, weight, delivery way, houschold
income, parental education, physical activity, us intal

of calcium and multi-vitamin supplements, dic

of energy.
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Autoregressive paths
(constrained T1-T6)
AM.; = AM, (al)

GFB,, — GFB, (a2)

GPS,, = GPS, (a3)

GPS, - GPS,

AM = Autonomous Motivation;
¥<0,05; **p<0.01; ***p<0,001.

4

0155
0377
0.248
0231

p-value

0004+

<0.001%%%

<0001%%%
0.016%

Cross-lagged paths
(constrained T1-T6)
GFB,; = AM, (c1)

GPS, =AM,

GPS,, ~AM, (c2)

AM,, —GFB, (c3)

GPS, = GFB,

GPS,, — GEB, (c4)

AM,, = GPS, (c3)

GFB, — GPS, (c6)

3EB = Goal-Faciltating Behaviours; GPS = Subjective Goal Progress.

~0.066
0.028
0153
0.001
0076
~0.064
0.018
0.081

p-value

0.246
0759
0.006%*
0979
0407
0233
0.666
0.067

Covariances
(constrained T1-T6)
AM, < GFB,

AM < GFB

AM, < GPS,

AM < GPS

~0.007
~0.074
0.200
0.102

p-value

0937
0.085

0,023+
0.018*
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Veg*n minority

Moral identity
Promote/protect
welfare of others

Veg*n advocacy

Claims
APC is harmful
(animals, environment, health)
APC is avoidable
(change toward veg'n diets)

Omnivorous majority

Moral & Carnist identity
Motivation to defend

Moral identicy signaling dentity related to APC Personal and social

through veg*n advocacy motivations to maintain

induces dissonant threat carist identity

Carnist resistance

Pro-carnist defenses Counterveg*n defenses
I 1 ; A=
Motivated reasoning Negative stercotyping
Rationalize harm and APC Derogate veg'n advocate
I 1 I 1
Motivated ignorance Stigmatization
Obscure harm related to APC Avoid veg*n advocate

Commitment to Change
Accept claims and reject

carnism and APC (partially)

N

Commitment to APC &
Ambivalence about APC
Reject and ignore claims
Reinforce and maintain APC

Apparent resistance
may mask immediate
and delayed conversion

Personal identity
Meat actachment
Health
Social identity
Political
Gender
Species
Cultural
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Perceived likelihood of having diet (1 = very unlikely—7 = very

likely)

Improved mood (feel happier/feel better)

U.S.A. vegetarian diet U.S.A. vegan diet NL vegetarian diet L vegan diet

M

r r M 7

Feel less guilty 257 1.33
Experience positive health consequences 3.06 120
Have a healthier diet 3.07 1.24
Have more energy 258 117
Contribute to a more sustainable environment 341 124
Behave more ethical concerning animal treatment 3.14 127
Lose weight 316 120
Have a smoother skin 2.94 1.08
Lower my cholesterol 3.35 1.01
Save animal lives 336 133
Consume more vegetables 397 1.02
Save money on food 275 124
Feel proud N/A N/A
Improve my self-discipline N/A N/A

*p < 0.05, **p < 0.005. N/A, not incorporated in survey.
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ample Dutch
sample

Omnivorous diet (eating meat) 204 (91.1%) 345 (87.4%)
Non-omnivorous diet (not eating meat, 20 (8.9%) 58 (12.6%)
excluded)
Gender
Male 38 (18.8%) 136 (39.4%)
Female 162 (80.2%) 209 (60.6%)
Other 2(1.0%) N/A
Age [M (SD)] 205 (1.7) 216 (25)
Consumption in number of days per week [M (SD)]
Meat 47(19) 47(19)
Fish 0.7 (1.0) 0.8 (1.0)
Dairy and/or eggs 5.4(2.0) 5.6 (2.0)






OPS/images/fsufs-07-1040680/fsufs-07-1040680-t006.jpg
Correlations Means (M) and standard deviations (SD)

EA M, SD
Behavioral intention 0.58** 0.56** 0.25* 0.28* 0.28* 0.07 1.97 1.33
Instrumental attitude (IA) 0.73* 0.28** 0.23** 0.32%* 0.28* 349 128
Experiential attitude (EA) 0.23** 026" 0.32** 0.22** 297 1.28
Injunctive norm (IN) 0.18* 0.18** 0.22% 371 1.29
Descriptive norm (DN) 0.08 0.08 172 0.72
Perceived capacity (PC) 0.27** 4.08 1.90
Perceived autonomy (PA) 512 1.63
Netherlands
Behavioral intention 0.53** 0.56** 0.37** 0.38** 0.27** 0.28** 2.18 1.40
Instrumental attitude (IA) 0.66** 0.33* 0.29** 0.34* 0.35" 4.09 1.14
Experiential attitude (EA) 0:37* 0:27% 0.33* 0.31% 3.19 1.03
Injunctive norm (IN) 0.38** 0.28** 0.28** 3.77 1.55
Descriptive norm (DN) 0.08 0.15** 1.66 0.65
Perceived capacity (PC) 0.45* 4.88 1.81
Perceived autonomy (PA) 4.82 1.68

*Significant at p < 0.05.

“Significant at p < 0.001.

@Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong) except for descriptive norm, for which the mean is relative to a scale ranging from 1 (negative; weak) to 5
(positive; strong).
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Correlations Means (M) and standard deviations (SD)

EA M, SD
Behavioral intention 0.57** 0.65** 0.41% 0.46** 0.45* 0.14* 1.69 122
Instrumental attitude (IA) 0.76** 0.40** 0.33* 0.35** 0.22* 3.07 1.36
Experiential attitude (EA) 0.46** 0.39* 0.35** 0.13 2.53 125
Injunctive norm (IN) 0.42* 0.41%* 0.22% 295 144
Descriptive norm (DN) 0.24* 0.00 1.36 0.62
Perceived capacity (PC) 0.36** 285 1.95
Perceived autonomy (PA) 3.57 1.19
Netherlands
Behavioral intention 0.41™* 0.54** 027 0.22** 0.24* 0.23"* 131 0.74
Instrumental attitude (IA) 0.60%* 0.38** 0.27%* 0.27** 0.25%* 4.11 2.07
Experiential attitude (EA) 0.39% 0.25* 0.312 0.23* 2.79 1.54
Injunctive norm (IN) 0.30%* 0.47* 0.33** 2.81 1.46
Descriptive norm (DN) 0.12 0.05 1.32 0.55
Perceived capacity (PC) 0.44* 3.58 2.06
Perceived autonomy (PA) 4.49 1.88

*Significant at p < 0.05. **Significant at p < 0.001.
@Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong) except for descriptive norm, for which the mean is relative to a scale ranging from 1 (negative; weak) to 5
(positive; strong).
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Vegetarian diet Vegan diet

USA. Netherlands US.A. Netherlands
Explanatory variables N ) B N ) N B SEb B
Instrumental attitude (IA) 036 009 035 0.000 025 0.08 020 0.003 018 0.08 021 0022 028 0.13 0.09 0.165
Experiential attitude (EA) 033 009 032 0.000 0.45 0.09 033 0.000 048 0.09 049 0.000 021 0.03 0.43 0.000
Injunctive norm (IN) 0.08 0.06 0.08 0.192 0.08 0.05 0.09 0.127 0.04 0.06 —0.05 0472 0.00 0.03 0.00 0.990
Descriptive norm (DN) -0.10 0.11 —0.06 0.365 0.42 0.12 0.20 0.000 —0.01 012 0.00 0948 0.11 0.08 0.08 0.172
Perceived capacity (PC) —0.03 004 —0.047 | 0424 0.03 0.04 0.04 0.508 —0.05 0.04 008 0249 0.01 0.02 0.02 0713
Perceived autonomy (PA) 0.06 005 0.07 0.240 0.03 0.05 0.04 0.539 0.41 0.07 0.04 0549 0.02 0.01 0.08 0174
R*=037 R =0.40 R =043 R? =030
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Country Meat  Fish/Seafood  Milk Egg (kg)
(kg) (kg) (kg)

USA. 124.10 2236 254.87 15.57

The Netherlands 75.81 21.77 340.35 14.12
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Frequency (%) U.S. Frequency (%) Dutch Frequency (%) U.S. Frequency (%) Dutch

Positive attitudinal beliefs Vegetarian Vegan Vegetarian Vegan Negative attitudinal Vegetarian Vegan Vegetarian Vegan
beliefs

Experience positive health consequences 13 (22.0%) 13 (22.0%) 10 (33.3%) 4(13.3%) Not get enough protein 25 (42.2%) 9(15.3%) 5 (16.7%) 1(3.3%)

Lose weight 12 (20.3%) 11 (18.6%) 1(3.3%) 1(3.3%) Not get all the nutrients my body 15 (25.4%) 16 (27.1%) 6(20.0%) 9(30.0%)
needs

Have a healthier diet* 5(8.5%) 6(10.2%) - 2(6.7%) Have a one-sided diet™ 4(6.8%) 9.(15.3%) 2(6.7%) 8 (26.7%)

Contribute to a more sustainable environment 5 (8.5%) 3(5.1%) 8(26.7%) 4(13.3%) Have less energy 5 (8.5%) 6(10.2%) 5 (16.7%) 2(6.7%)

Save animal lives 3(5.1%) 5(8.5%) 4(133%) 2(6.7%) Miss the taste of meat/fish/dairy 6(10.29%) 5(8.5%) 5(16.7%) 2(6.7%)
&eggs

Have a smoother skin® 2 (3.4%) 6(10.2%) 1(3.3%) - Experience negative health 6(10.29%) 5(8.5%) 3(10.0%) 2(6.7%)
consequences

Behave more ethical concerning animal treatment 4(6.8%) 3(5.1%) 4(133%) 1(3.3%) Feel hungry more often* 6(10.29%) 4(6.8%) - -

Improved mood (Feel happier*/better**) 4(6.8%) 3(5.1%) 4(133%) 1(3.3%) Spend more time and effort on 6(10.2%) 3(5.1%) 5 (16.7%) 6(20.0%)
meals

Have more energy 5(8.5%) 1(1.7%) 3(10.0%) 1(3.3%) Spend more money on food 5 (8.5%) 4(6.8%) 2(6.7%) 4(13.3%)

Feel less guilty 4 (6.8%) 2(3.4%) 3(10.0%) - Enjoy my meals less 2(3.4%) 5(8.5%) 3(10.0%) 1(3.3%)

Save money on food 3(5.1%) 2(3.4%) 4(13.3%) 1(3.3%) Not get enough iron 5 (8.5%) 1(1.7%) 4(13.3%) 1(3.3%)

Lower my cholesterol* 4(6.8%) - 1(3.3%) - Lose too much weight* 3 (5.1%) 1(1.7%) - 1(3.3%)

Consume more vegetables 2 (3.4%) 1(1.7%) 2(6.7%) - Have more difficulty building 3(5.1%) 1(1.7%) - -
muscles®

Feel proud™* - - - 2(6.7%)

Improve my self-discipline™ - - - 2(6.7%)

Total 66 56 45 21 91 69 40 37

*U.S. survey only/**Dutch survey only.
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Frequency (%) U.S.

Frequency (%) Dutch

Frequency (%) U.S.

Frequency (%) Dutch

Normative beliefs approve Vegetarian Vegan Vegetarian Vegan Normative beliefs Vegetarian Vegan Vegetarian Vegan
disapprove

Friends 12 (20.3%) 8 (13.6%) 9(30.0%) 3(10.0%) Family 12/(20.3%) 17 (28.8%) 3(10.0%) 3(10.0%)

Family 2(3.4%) 3(51%) 3(10.0%) 1(3.3%) Doctor* 4(6.8%) 5(8.5%) - =

Women (mother)** 1(1.7%) 2(3.4%) 1(3.3%) 1(3.3%) Friends 3(5.1%) 5(8.5%) 3(10.0%) 4(13.3%)
Men (father/male friends)** 4(6.8%) 2(3.4%) 6(20.0%) 1(3.3%)
Women (mother)** 3(5.1%) 3(5.1%) = 1(3.3%)

Total 15 13 13 5 26 32 12 9

*Only U.S. survey. **Only Dutch survey.
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Frequency (%) U.S.

Frequency (%) Dutch

Frequency (%) U.S.

Frequency (%) Dutch

Facilitating control beliefs Vegetarian Vegan Vegetarian Vegan Hindering control Vegetarian Vegan Vegetarian Vegan
beliefs

Learn to maintain a fully nutritional vegetarian 12 (20.3%) 8 (13.6%) 3 (10.0%) 3(10.0%) Experience resistance from 8 (13.6%) 8 (13.6%) 8(26.7%) 4(13.3%)

(vegan) diet important referent

Meat and fish (meat, fish, dairy, and eggs) 13 (22.0%) 2 (3.4%) 2(6.7%) 1(3.3%) Experience health/nutritional 8 (13.6%) 7 (11.9%) 6(20.0%) 9 (30.0%)

becomes less available concerns***

Important referents stop/decrease eating meat 3(5.1%) 10 (16.9%) 9 (30.0%) 7(23.3%) Experience a lack of motivation 6(10.2%) 9 (15.3%) 2(6.7%) 1(3.3%)

and fish (meat, fish, dairy, and eggs)

Learn that eating meat and/or fish (meat, fish, 9(15.3%) 4(6.8%) 1(3.3%) - Experience a lack of availability of 8(13.6%) 5 (8.5%) 2(6.7%) 4(13.3%)

dairy, and eggs) lead to negative health vegetarian (vegan) options

consequences

Price reduction vegetarian (vegan) products 3(5.1%) 6(10.2%) 4(13.3%) 2(6.7%) Experience a difficulty in 6(10.2%) 5(8.5%) 7(23.3%) 6(20.0%)
changing habits

Price increase meat or fish (meat, fish, dairy, and 3(5.1%) 3(5.1%) 4 (13.3%) - Often not feel full (enough) if 5(8.5%) 2 (3.4%) - -

eggs) having a vegetarian (vegan) diet*

Improvement availability vegetarian (vegan) 3(5.1%) 2 (3.4%) 7 (23.3%) 6(20.0%) Experience a lack of time to put 3(5.1%) 4 (6.8%) - 2(6.7%)

options in a vegetarian (vegan) diet*

Enjoy vegetarian (vegan) food just as much as 3(5.1%) 2(3.4%) 1(3.3%) 3(10.0%) Experience a lack of convenience 6(10.2%) 1(1.7%) 2(6.7%) 1(3.3%)

meat or fish

Ease of cooking vegetarian (vegan) meals 1(1.7%) 2(3.4%) 3 (10.0%) 1(3.3%)

If vegan meals were prepared for me E 3(5.1%) - -

Better indication of products being vegan** - - - 1(3.3%)

Preparing vegetarian (vegan meals) was just as = = - =

easy***

Total 50 42 34 24 50 41 27 27

*Only U.S. survey. *Only Dutch survey vegan diet. ***Not mentioned in U.S. nor Dutch belief elicitation study.
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Plant-based meat brand

“This prodiuctis made ofsoybean,pea, wheat
‘and other crops a raw mateials o separste
and purify highquality plantproteins
requird by human body, and then through o
seriesof stepssuch as exirusion extusio,
shapingand freezing. o simulat thetextur,
taste and lavor of muttonin aste,juicness,
color, fragrance and. other aspects. The
nuirional content of this product can
‘completelyreplaceanonal et

Plant based meatnow provides prospectsfor-
bealth,  reducing
polluion,  and  meat
consumption. Compared with 113.4 grams
of ordinary animal mest, the product can
ediuce greeabouse gas emissions by 90%
water consumption by 99% and energy
consumpionby 46%.

improving  human

This babuger s made of sybesn. .
P —
pue and puiy highualiy pax
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“This productis made of soybean. pea, hest
and othe crops s aw mateias o separste
and purify highqualty plant proteis
required by human body, and then through
seiesof steps such a extrsion,extrusion,
shaping andfeezing. o simulate e texure,
taste and flavor of beef in st uicoess,
color, fmgrance and other aspects. The
ouiiions] content of this product can
compltely replace beet.

Plantbasedmeatnow provides prospects for
improving  buman  beald,
environmental

reducing
polluion,  and  meat
consumpion. Compared with 113.4 grams
of ordinary animal meat, the product can
redice greenlouse gas emissions by 90%,
water consumption by 99% and enersy

onby 46%.

Traditional marketing

‘We provided the participants with a product
poster via email about Plant Diary,
introducing nutrition composition, taste,
environmental protection concepts, and
other contents of plant-based meat in the

form of pictures and texts.

‘We provided the participants with a product
poster via email about Beyond Meat,
introducing nutrition composition, taste,
environmental protection concepts, and
other contents of plant-based meat in the

form of pictures and texts.

‘We provided the participants with a product
poster via email about Protein Meat,
introducing nutrition composition, taste,
environmental protection concepts, and
other contents of plant-based meat i the

form of pictures and texts.

Social media marketing

We provided the participants with a product
promation post about Plant Diary through
WeChat, introducing nutrition composition,
taste, environmental protection concepts, and
other contents of plant-based meat in the
form of pictures and texts. Participants can

post comments after the post.

We provided the participants with a product
promation post about Beyond Meat through
WeChat, introducing nutrition composition,
taste, environmental protection concepts, and
other contents of plant-based meat in the
form of pictures and texts. Participants can
post comments after the post.

We provided the participants with a product

promotion post about Protein Meat through

‘WeChat, introducing nutrition composition,
taste, environmental protection concepts, and
other contents of plant-based meat in the
form of pictures and texts. Participants can

post comments afer the post.
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Variables  Items Number ~ Percentage

Sex Male 95 51%
Female 9 19%
Age 15-19years old 5 3%
20-24years old 8 44%
25-29years old 100 53%
Education level ~ Undergraduate 66 35%

Graduate student or more 122 65%
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Effect SE t P LLCI  ULCI

Directeffect 040 014 137 0.00 013 0.67
Indirecteffect 039 012 - - 023 056
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Positive moodboards Negative moodboards

1. Animals deserve to be 1. We shouldn’t mess nature

well-treated 2. We shouldn't eat what we don't
2. Weall need to act against understand

climate change 3.1t will mean more corporate
3. Breakthrough technology power

‘makes new things possible 4. Farmers will go out of business

4. Ananimal-free diet has health
benefits
5. Animal products carry risks

to humans
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Category

Process, safety, and

regulation

Consumer preferences

and priorities

Animal-free dairy, food
technology, and the

future

Characteristics

o Emphasizing the need for assurances that the safety of AFD
processes and products has been reviewed and approved

 Prioritizing concerns about potential impacts on individual
bodily health above broader public health or
environmental concerns

o Expressing concern for animal welfare in industrialized animal
food production

» Subordinating animal welfare values to taste, price,
convenience, and nutrition

 Seeing AFD as a new option among many conventional,

organic, and plant-based dairy products and alternatives

o Offering ambivalent perspectives on the relationship between
food and technology
o Anticipating that AFD could become a niche option within a

future dairy product and dairy alternative landscape

Participant questions

© What exactly is in AFD and how is it created?

o In what ways is AFD similar or different from genetically
modified (GM) foods?

 Have governmental regulatory bodies, food companies, and
independent scientists assessed AFD safety?

o What makes AFD a superior product when compared to
existing dairy and plant-based dairy alternatives?

 Will the nutritional profile of AFD match up to conventional
dairy?

 Should AFD be considered dairy? Should it be
considered vegan?

o Is there a way to balance natural food with the use of some
elements of food technology?

« What would happen to dairy cows if AFD became

more popular?
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N

Male (%)

Mean age (range)
Education level (%)
Low

Middle

High

Household size
Household type (%)
Single

Single with kids
Partner

Partner with kids
Living with parents
Urbanization (%)
Rural village

Village adjacent to a
town

Town < 30,000
inhabitants

Town 30,000-1000,000
inhabitants

City < 100,000
inhabitants

Origin

Born in NL (%)

Father born in NL (%)
Mother born in NL (%)

Meat
abstainers

198

207
48.0 (19-76)?

13.6°
38.4%
48.0°
pa e

37.4%
8.1%
31.8%b
18.2%b
4.5

23.7%b
14.6*

13.1®

22.7%

24750

94,420
89.9%:b
91.9%b

Committed
meat reducers

171

25.72
52.2 (18-81)®

19.3¢
36.82
4392

1.8

47.4°
6.4%

28.12
13:5%
3i5%

17.0%
14.6*

11.72

20.5°

35.1%

89.5%
85.4%
84.22

Avid meat
eaters

344

64.5"
49.2 (18-84)»P

21.2

46.5%

32.0°
24¢

22:18
5.5%
39.80
23.3b
7.8

27.9°
18.9°

9.9%
18.6*

23.8b

96.5P
92.2b
91.9b

2~ “Different superscripts across rows indicate significant different means.
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Appreciation of meatless meal

Need for meat consumption

Importance of environment/animal friendliness
Dislike of animals as source of meat

Meat is not expensive

Meat is worth its money

Perceived positive health effects of less meat
Deficiency without meat

Convenience

Availability

Personal norm to consume less meat [meat consumer] or no meat [meat abstainers]
Moral obligation to consume less/no meat
Social norm

Meat consumption gives status

Meat attachment questionnaire

Hedonism

Affinity

Entitlement

Dependence

4N’s

Natural

Necessary

Normal

Nice

2~ “Different superscripts across rows indicate significant different means.

Meat abstainers Committed meat reducers Avid meat eaters

6.49° 6.19" 3.28°
1.62% 2.03> 5.05¢
6.34% 5.53b 4.20°
5.95 4.56" 2.90¢
4.60° 3.70° 3.12¢
2.36° 3.88° 5.39°¢
458 3.320 231¢
1.74% 2.44° 451¢
6.51° 6.25% 434>
513 5.35% 4.44°
5.49° 4.97° 2.44°
5.382 4.32b 221¢
22140 2.28° 1.93b
1.35% 1522 2.68"
138 2.76° 5.76°
2.88° 4.78" 5.99
2.10° 2.87° 5.22¢
1.29% 2.03> 4.68¢
2.10° 3.17° 5.15¢
1.65% 2.68" 4.93¢
2.76% 3.17° 4.76°
1.41% 2.50° 5.52¢
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Meat abstainers

Mushrooms
Cashews
Vegetarian burgers
Dutch cheese
Chickpeas

Eggs
Vegetarian minced meat
Kidney beans
Peanuts

Tofu

Shiitakes
Seaweed burger
Salmon steak
Fried fish
Insect burger
Chicken filet
Meat balls
Hamburger
Frikandel

Steak

Chop

6.0
6.2
6.3
7.0
7.2
7.3
7.4
7.5
8.1
8.6
9.1
10.1
12.7
13.7
15.0
15.5
15.6
16.0
16.8
16.9
17.8

Committed meat reducers

Eggs

Dutch cheese
Mushrooms
Cashews

Salmon steak
Peanuts
Vegetarian burger
Kidney beans
Chickpeas
Chicken filet
Fried fish
Vegetarian minced meat
Meat balls

Tofu

Shiitakes

Steak

Hamburger
Seaweed burger
Frikandel

Chop

Insect burger

6.2
6.3
7.8
7.8
8.4
9.1
9.4
9.4
99
10.3
10.7
11.0
11.9
124

12.8
13.3
14.4
15.1
153
16.9

Avid meat eaters

Steak

Chicken filet
Meat balls

Eggs

Dutch cheese
Chop

Hamburger

Fried fish
Frikandel

Salmon steak
Mushrooms
Peanuts

Cashews

Kidney beans
Chick peas
Shiitakes
Vegetarian minced meat
Vegetarian burger
Tofu

Seaweed burger

Insect burger

5.6
57
6.3
7:2
7.7
7.8
79
8.8
9.2
9.9
10.1
10.7
10.8
L1.5
14.9
15.0
15.7
15.8
16.2
16.7
17.4
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Affordable

Animal friendly***

Convenience

Environmental friendly***

I -1

Fairly produced***

Familiar*®

e
B
mms

Healthy***

Makes me feel good™**

Natural***

Regional***

Safe**

Sensory appeal

Weight control***

[HY
N
w

4 2 6 i

Mean score

M Avid meat eaters (N=344) B Committed meat reducers (N=171)

M Meat abstainers (N=198)
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Convenience**

Environmental friendly***

Fairly produced**
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Healthy*

Makes me feel good***

Natural™*

Regional

Sate™™

Sensory appeal

Weight control*

3
N
w

4 5 6 7

Mean score

M Avid meat eaters (N=24) B Committed meat reducers (N=125) B Meat abstainers (N=198)
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Variable name

Cognitive fluency

(Dragojevic etal., 2017)

Customer inspiration (Thrash
and
2017; Jian et al., 2021)

lot, 2004; Boitger et

Perceived risk (Stone and

Gronhaug, 1993)

Purchase intention (Kim and

Chung, 2013)

Item content

I can casily read the information of the
advertisement

I can master the product knowledge conveyed in
the advertisement

I can casily understand the product information
in the advertisement

Tcan clearly grasp new product features

“This product captured my imagination

“This product gave me a sudden new idea

“This product has broadened my horizons

It made me discover something new

“The inspiration for this product is exciting

Tt may take me a lot of time to learn how to use
this product

1do not think it makes economic sense to buy
this product

“This product may cause me physical discomfort
T'm worried that this product is not an effective
solution to the problems I'm facing

“This product may cause me psychological
discomfort

Tam willing to buy this product

“This product is what I want to buy
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Variables

Sex

Age

Occupation

Education level

Items

Male
Female

15-19years old
20-24years old
25-29years old
30-34 years old
University student
Company employee
College teacher
others
Undergraduate

Graduate student or more

Number

15
173
u
8
123

Percentage
0%
60%
5%
31%
3%
2%
30%
2%
12%
16%
62%
38%
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Measures

Between-subjects

Temporal order of information
(TOF) (experimental conditions)

Within-subjects
Product evaluation phase (PEP)

Level of product
protein-cnrichment (LPPE)

PEP x LPPE
‘TOF x PEP

TOF x LPPE

TOF x PEP x LPPE
Covariates

Country (C)
Product ()

TOF x Country
TOF x Product
TOF x C x P

230

388
13.62

1614
360
359

13770
1924
233
130
145

Purchase intention
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0033
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0301
<0001
o008
ooz
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2
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o001
0032
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95% Confidence
interval

Lower  Upper
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o001 oo
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0000 0010
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o0ss o162
0006 0039
0000 0019
0000 o013
0000 o014

0484

1364
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5153

3131
6518
245
5108

0617

<0001
0018
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0196
0518

<0001
<0001
<0001
<0001
<0001

Health perceptions
n?  95% Confidence
interval
Lower  Upper
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0.008

524
5583

1576
315
263
051

7676
a1
3028
674
1561
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0668

<0001
o2

<0001
<0001
<0001

“Taste perceptions.
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Purchase Intention

7.00

6.00

4.00

3.00

1.00

Experimental conditions

5.66a

4.§la

3.2_71)

Informed before first Informed after first Control condition
taste condition taste condition

B L ow-enrichment (Source of Protein, SoP)

OHigh-enrichment (High in Protein, HiP)
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Health Perceptions

7.00

6.00

5.00

4.00

3.00

1.00

Experimental conditions

| - 5.24a
5.14b 570 5.05a T >a
- e . 4.81b 4.86D
T L
Informed before first taste Informed after first taste Control condition
condition condition

mExpectation phase  OExperience phase  OPost-experience phase
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Taste Perceptions

7.00

6.00

4.00

3.00

1.00

Experimental conditions

. 2a
— r—= —
Informed before first taste Informed after first taste Control condition

condition condition

B Expectation phase =~ OExperience phase  OPost-experience phase
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Characteristics

Age (mean) year

Gender (% female)

Marital status (%)

- Married/co-habiting

- Single-living with parents

- Single-living independently
Children (yes, %)

Education (%)

- Primary school

- Secondary school

- Higher education (not university)
- University (first degree, BSc)
- University (postgraduate, MSc, PhD)
Income level (%)

- Less than average

- Average

- More than average
Consumption frequency (%)
Plant-based products

- Once a week and less

-2 to 4 times a week

- 5 times a week and more

Total N = 643

41.7
55.4

63.0
9.9

27.1

49.9

8.6
13.1
21.0
18.8
38.6

20.7
53.0
26.4

56.4
24.5
19.1

Denmark N = 190

39.8
59.5

68.4
3.2
28.4
47.9

253
11.0
253
14.7
23.7

24.7
37.9
37.4

51.6
30.0
18.4

Finland N = 150

39.6
54.3

63.3
2.0
347
50.7

2.7
20.0
153
19.3
42.7

24.7
54.6
20.7

54.7
20.7
24.7

Iceland N = 140

44.7
54.3

70.7
43
25.0
48.6

43
20.0
15.7
29.3
30.7

17.9
61.4
20.7

61.4
20.7
17.9

Romania N = 163

432
53.4

49.4
30.2
20.4
525

19
12
27.8
11.7
57.4

154
58.0
26.6

58.0
26.5
154
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A B

Product 246: Product 278:
Oat pasta — source of protein is a product where at Oat pasta — high in protein 1s a superfood where at
least 12% of the energy value of the product is least 20% of the energy value of the product 1s provided
provided by oat protein. by oat protein.

This pasta 1s a good alternative for your diet. It can be This pasta 1s a good alternative for your diet. It can be
used 1n a similar way as regular pasta, as a meal or as used 1n a similar way as regular pasta, as a meal or as a
a part of a salad, and then the amount of protein from part of a salad, and then the amount of protein from
meat and dairy products can be reduced accordingly. meat and dairy products can be reduced accordingly.

It also contributes to the maintenance of muscle mass It also contributes to the maintenance of muscle mass
and normal bones. and normal bones.
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Product Experience Phase
(Within-subjects condition)

* Expectation phase (before tasting)
* Experience phase (1% tasting)
* Post-experience phase (2™ tasting)

Temporal Order of Information
(Between-subjects experimental condition)
* Informed before first tasting condition

* Informed after first tasting condition

* Control condition

Product Evaluations

(Outcome variables)

* Purchase intentions
* Health perceptions

* Taste perceptions

Covariates

Product category
(pasta. bread, biscuits)

Country
(Denmark, Finland.
Iceland, Romania)

Plant-based Protein Product
(Within-subjects condition)

* Low-enrichment (Source of Protein, SoP)
* High-enrichment (High in Protein. HiP)
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B Expectation phase = OExperience phase  OPost-experience phase
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Model pathways

Direct and total effects

Diet — Mismatch

Diet — Willingness

Mismatch — Willingness

Mismatch — Group level intention
Willingness — Group level intention
Total model effect

Direct effect
Indirect effects

Total
Diet — Mismatch — Group level intention
Diet - Willingness — Group level intention

Diet — Mismatch — Willingness — Group level intention

b = unstandardized coefficients.

-2.77
—113
0.35
0.05
0.36
—1.51
—0.60

Effect

—0.90
—0.14
—0.41
~0.35

SE

0.21
0.19
0.03
0.04
0.05
0.19
0.21

SE

0.13
0.12
0.08
0.06

—13.10
—5.86
9.81
1.22
7.41
—7.80
—2.81

0.001
0.001
0.001
0224
0.001
0.001
0.005

LL
95%CI

—-3.19
-1.50

0.28
—0.03

0.26
-1.89
-1.03

LL95%CI

—-1.17
—0.38
—0.59
—0.49

UL
95%CI

-2.36
—0.75
0.42
0.13
0.46
—113
—0.18

UL95%CI

—0.65

0.10
—0.26
—0.23
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Mean score

Veg*ns

B Personal attitudes

Non-veg*ns

O Perceived social norms





OPS/images/fpsyg-13-935209/fpsyg-13-935209-g002.jpg
Diet
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Pro-environmental

Total bc =-1.51 *** and direct be’ = -.60**

intentions
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Model pathways

Direct and total effects
Diet — Mismatch

Diet — Willingness

Mismatch — Willingness

Mismatch — Individual level intention
Willingness — Individual level intention
Total model effect

Direct effect
Indirect effects

Total
Diet — Mismatch — Individual level intention
Diet — Willingness — Individual level intention

Diet — Mismatch — Willingness — Individual level intention

b = unstandardized coefficients.

-2.77
—113
0.35
0.11
0.52
—1.76
—0.34

Effect

—1.42
—0.32
-0.59
—0.50

SE

0.21
0.19
0.03
0.02
0.03
0.15
0.13

SE

0.14
0.08
0.10
0.08

-13.10
—5.86
9.81
4.42
16.95
—11.38
—2.55

)4

0.001
0.001
0.001
0.001
0.001
0.001
0.011

LL95%CI

-3.19
—1.50
0.28
0.06
0.46
-2.07
—0.61

LL95%CI

~1.70
—0.49
—0.80
—0.67

UL95%CI

-2.36
—0.75
0.42
0.17
0.58
—1.46
—0.08

UL95%CI

—1.14
—0.17
—0.39
—0.36
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