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Abstract

:

Meat consumption is a major contributor to global warming. Given the worldwide growing demand of meat, and the severe impact of meat production on the planet, reducing animal protein consumption is a matter of food security and public health. Changing consumer food behavior is a challenge. Taste preferences, culinary traditions and social norms factor into food choices. Since behavioral change cannot occur without the subject’s positive attitude based on reasons and motivations, a total of 34 papers on consumer attitudes and behavior towards meat consumption in relation to environmental concerns were examined. The results show that consumers aware of the meat impact on the planet, willing to stop or significantly reduce meat consumption for environmental reasons, and who have already changed their meat intake for ecological concerns are a small minority. However, environmental motives are already appealing significant proportions of Westerners to adopt certain meat curtailment strategies. Those who limit meat intake for environmental reasons are typically female, young, simply meat-reducer (not vegan/vegetarian), ecology-oriented, and would more likely live in Europe and Asia than in the U.S.
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1. Introduction


Worldwide demand for meat and other animal products is increasing due to rising incomes, growing populations and other sociocultural factors [1,2]. This trend is a global problem because meat production is a major responsible for global warming and environmental degradation [1,3,4,5,6]. The livestock industry pollutes freshwater with antibiotics, hormones and chemical substances among others, depletes freshwater availability, contributes to the loss of biodiversity, and is a major source of anthropogenic greenhouse gas emissions [1]. Consequently, finding ways to make diets more sustainable by reducing animal protein consumption has become a matter of food security and thus, a public health issue [7].



Changing consumer food behaviors is a challenge. They are the result of strongly held factors like taste preferences, culinary traditions and social norms [8]. Health behavior theorists have described the stages a person undergoes when trying to adopt healthy behaviors. They cite that behavioral change can only occur with the adoption of a positive attitude based on reasons and motivations [9]. It is therefore relevant to know if environmental reasons can prompt individuals to reduce or avoid meat consumption.



In Western societies, meat-based diets are the norm. Meat avoiders like vegans and vegetarians represent a small minority. For instance, in the United States and the United Kingdom, vegetarians account for significantly less than 5% of the population [10]. The motivations of converted vegans and vegetarians—those raised on a meat-based diet—have been described as non-static and related to health, economy, environment, society and culture, ethics and religion [11]. Vegetarians can be categorized in two large groups: health oriented and ethically motivated [12]. This is because the most prevalent motivations among vegetarians are health and animal welfare [13,14,15,16,17]. Environmental reasons, on the contrary, are important to a small fraction of vegetarians [11].



Another group of consumers to consider are those not ready to give up meat, but who have, or are willing to consider reducing meat consumption. These are known as meat-reducers or flexitarians. Contrary to vegans and vegetarians who have been studied for decades, meat-reducers have received scant attention [18].



The goal of this systematic review is to enhance our understanding of consumer attitudes on meat consumption in relation to environmental sustainability in order to support potential public health interventions oriented towards meat intake reduction. We looked into the three main stages of behavioral change process as proposed by Glanz et al.’s [9]: awareness (precontemplation), willingness (contemplation and preparation) and change (action, maintenance and termination). Having a general overview of the three stages should give public health professionals a general understanding of the role environmental reasons may play in the food eating behavior change process. Thus, this systematic review aims to answer the three following research questions: (1) Are people aware of the environmental impact of meat production and consumption? (2) Are people willing to stop or reduce meat consumption based on environmental concerns? and (3) Have ecological/environmental concerns been the motivation for people who have altered their meat consumption?




2. Materials and Methods


This systematic review was reported following the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines [19] We performed a preliminary search in Google Scholar for articles that reported data on at least one of the following three topics: people’s awareness of the environmental impact of meat production and consumption; people’s willingness to stop or reduce meat consumption because of environmental concerns; and people who have already stopped or reduced meat consumption because of environmental reasons or motivations (diet change).



This initial search allowed us to identify a series of keywords that we later used to conduct a literature search of the Web of Science (WOS) Core Collection in March 2018. A separate query was conducted for each topic (awareness, willingness and diet change). Each query consisted of a series of search strings that combined no more than three terms each from one of the following categories: consumer related, meat related, and planet related. For example, one query looked like this: consumer attitudes AND meat AND climate change.



Thus, for “awareness” we used a series of search strings that combined the following terms: “consumer/people attitudes/perceptions” AND “meat”/“livestock” AND “climate change”/“GHG emissions”/“global near/2 warming”/“environment”/“water near/3 use”/“land near/3 use”. Similar search strings were used for “willingness” and “change”.



The screening process was completed by both authors independently to reduce bias. It comprised three stages for each one of the three topics considered. First, articles and abstracts were screened. Citations that met the eligibility criteria (Figure 1) were imported to the reference manager Zotero. Second, selected citations were read in full to make a final decision on their relevance for any of the three topics considered, and to locate new relevant articles that had not been found by the WOS search. Third, these first two steps were conducted for the new bibliography until no new eligible references were detected. The few articles considered pertinent by only one reviewer were included or discarded after a discussion between the two coauthors. The search for “awareness” yielded a total of 14 articles that met the eligibility criteria. The search for “willingness” yielded a total of 16 articles that met the eligibility criteria. And the search for “diet change” yielded a total of 17 articles that met the eligibility criteria. This systematic review rendered a total of 34 articles since some publications were relevant for more than one topic. Pertinent data from these articles was abstracted in tables with categories including: study design, sample characteristics, question or dependent variable and covariates effects, among other relevant information.




3. Results


3.1. People Awareness of the Environmental Impact of Meat Production and Consumption


The results from 14 articles that examined awareness of the negative impact meat production and consumption have on the environment are summarized in Table A1, presented in the Appendix A at the end of this dcocument. In short, the main findings are: (1) aware consumers are a minority; (2) consumers either underestimate or ignore the potential of either stopping or reducing meat production and consumption to reduce the anthropogenic impact on the environment; and (3) it is not clear for the consumer that a vegetarian diet is more environmental friendly than a diet including meat.



Consumer awareness of the meat environmental toll has been studied in Belgium, Finland, Germany, the Netherlands, Portugal and the United States using different methods. The percentages of aware participants ranged from 23% to 35% across studies [20,21,22]. One study in which subjects received prior information, the percentage jumped to 58% [23]. Another study required respondents to list concrete impacts of meat production on the planet: only 24% named “pollution” and 20% “erosion of natural resources” [24]. Another study showed a tendency toward a neutral opinion on the negative environmental impact of meat [25]. And regarding behaviors that damage the earth, one study showed that consumers rarely (less than 10%) thought of “meat eating” [26].



Consumer estimation of meat production and consumption toll on the environment was studied in Australia, Belgium, the Netherlands, Switzerland, the United Kingdom, and the U.S. Only two studies specifically queried participants on meat production. Less than half (38%) agreed that changing animal husbandry can counter climate change [20], but still its toll was underestimated relative to other activities like transport, even when prior information on meat and the environment was given [23]. All other studies focused on meat consumption reduction. Percentages of participants agreeing with it as a way to help the environment varied between 18% to 29% across studies [27,28,29]. Percentages of subjects that considered it an effective way to alleviate climate change varied from 5% to 64%. This big range can be explained by different methodological and geographical factors across studies. Still, reducing meat consumption was usually considered the least or second least effective when compared to other options [26,30,31]. Still consistent with this finding, the only longitudinal study found by the reviewers showed that participants gave slightly higher effectiveness to meat reduction in the follow-up survey four years later [32]. Finally, it is not clear to consumers that a vegetarian diet is more environmentally friendly than a diet with meat [25].



Not all studies report on covariate effects. From those which do, the gender variable is the most frequent one. Women are more conscious about the negative impact meat has on the environment [22,25], and thus, they perceive a higher effectiveness in reducing meat consumption to alleviate climate change than men [26,30,31,32,33]. One study found that the only important covariates were the frequency of meat intake and already established concerns about the environment. As meat intake went up, the perceived effectiveness of meat reduction went down. But the subjects who held a strong belief in human causation of climate change assigned a positive association between eating less meat and helping the planet. Other covariates like age and level of education presented no correlations [30]. Another study also showed no correlations of awareness with age, but surprisingly, neither with gender nor with meat consumption frequency [28].




3.2. People Willingness to Stop or Reduce Meat Consumption Because of Environmental Reasons or Motivations


The results from 15 papers plus a European Union Report (EUR) that examined people willingness to stop or reduce meat consumption for environmental reasons are summarized in Table A2 (see Appendix B). The main findings are: (1) those motivated by ecological concerns to reduce meat intake are a minority, and (2) meat curtailment is among the least preferred personal options to counter climate change.



When no prior information on the meat environmental toll was given, participants from Finland, Germany, The Netherlands, Switzerland and the U.S. willing to stop or reduce meat consumption because of environmental reasons ranged from 12.8% to 25.5% [22,25,33]. Reducing meat intake was usually the least chosen option to curb climate change [26,30]. Belief in the negative impact of meat on the planet associated positively with willingness to change meat consumption in three studies [26,30,33]. One study also revealed a positive association between consciousness, understood as cognitive and affective awareness of the environmental toll of meat, with willingness to reduce meat consumption [22]. Another study that specifically distinguished between belief and actual knowledge on the effectiveness of meat reduction for climate change mitigation, showed that while belief was positively associated with willingness, knowledge was not [26]. Only one study explicitly reported that education and age were not related to willingness [33].



Eight studies conducted throughout Belgium, Germany, The Netherlands, Portugal, Sweden and the U.S., and the EUR did provide information to the participants connecting meat production and consumption with the environment before the data collection. The results show disparate percentages of people willing or maybe willing to reduce meat consumption for environmental reasons. If simply asked for their willingness to make such a dietary change, participants “certainly willing” were a small minority (5–18%), while those “maybe willing” were 41% [20,25]. Regarding agreement with certain direct meat curtailment strategies, percentages varied widely (15–60%) depending on the strategy considered. Meat substitution for vegetables was significantly less popular than meat reduction, but the latter was still among the least preferred options unless compared with eating insects or meat substitutes [21,23,24]. In one study, participants did not find altering meat consumption easy to do [34].



The EUR [35] reported that about 50% of Europeans would be willing to replace most of the meat they eat with vegetables, and 80% of them would be willing to eat less meat but of certified origin. Considering some countries separately, the UK, the Netherlands, Denmark, Finland and Belgium present lower percentages of people willing to replace meat with vegetables (29–49%) and of people willing to consume less meat but of certified origin (62–73%) than countries like Portugal, Spain, Italy and Romania in which percentages range from 53% to 69% and 83% to 89% respectively.



Covariate effects are similar to those presented in the awareness section. Being female is usually a strong predictor of willingness to decrease meat consumption or choose meat-free menus [21,29,31,35,36]. Meat consumption frequency and positive attitudes to meat are negatively associated with willingness to eat it less [21,24,31,37]. Ethnicity and culture can strongly influence willingness. Turks living in the Netherlands were less willing to alter meat consumption than Chinese and Native Dutch [36]. Mediterranean Europeans responded more positively to replacing most of the meat with vegetables (56% average) and to reduce meat consumption (86%) than Northern Europeans (46% and 80%, respectively) [38]. Regarding income, one study presented a negative association between affluence and willingness [38]. Age and education, on the contrary, had in general no influence [31].



Finally, the effect of information on meat and the environment on willingness is less clear. In one study, it could be seen that prior information increased the percentage of people willing to eat less meat from 12% to 18% [25]. In two other studies, information did not alter the number of participants willing to choose meals with less or no meat [21,29]. However, one study reported that participants concerned for the environment and/or already aware before the experiment about the negative impact of meat, were more likely to support meat curtailment strategies [21]. Still, another study found that pro-environmental beliefs had no significant predictive value [29]. In any case, it should be kept in mind that each study provided participants with different types, degrees, and formats of information on the meat environmental toll and thus, generalizing results is not recommendable.




3.3. Meat Consumption Changes for Environmental Reasons


The results from 17 articles that examined motivations for limiting meat consumption are summarized in Table A3 (Appendix C). The main findings show that those who have already adopted a meatless diet or have already reduced its consumption are: (1) a small minority among samples from the general population, and a significantly bigger one among certain population groups; and (2) female, most likely young, partial meat limiters and reside in Europe.



The studies reviewed referred to people who follow a low or no-animal product diet in two different ways: (1) vegans and vegetarians; and (2) “meat avoiders”, “animal product limiters”, and similar expressions. This fact directly affected the wording of questions and sentences that participants had to answer or rate. Thus, some studies looked for reasons for being “vegan”, “vegetarian” or something similar like “semi-vegetarian”, while other studies searched for reasons for “avoiding meat”, “reducing meat consumption” or any other wording that means the curtailment of animal products consumption. It is necessary to bring attention to this point because veganism and vegetarianism are not only a diet choice but an identity [39]. Deciding to become a vegetarian is a much more complex process than simply opting for reducing or avoiding meat consumption, or even adopting a plant-based diet.



Studies that specifically asked for reasons or motives for being vegan/vegetarian were all conducted in the U.S. Those who indicated environmental concerns were few (>3.2%) [39,40] in recent surveys with a general population of vegans/vegetarians. However, among specific population groups environmental vegan/vegetarians were significant minorities: 14% in the case of marathon runners [41], and 32.1% in the case of women physicians surveyed two decades ago [42]. Other research conducted in the U.S. and Finland showed that vegans, vegetarians and semi-vegetarians tend to agree with and give a moderate importance to the protective benefits of a vegetarian diet towards the environment [43,44].



Only a few consumers (4–19%) indicated environmental concerns for having reduced or avoided meat intake in studies conducted in Belgium, The Netherlands and the U.S. [23,45,46]. However, when specific population groups and certain meat curtailment strategies are considered the percentage of environmental meat reducers or avoiders increases. More than a 50% of a general population sample from The Netherlands reported to have “one meat-free day a week” and “smaller meat portions” at least once a month [47]. Other studies showed that meat avoiders/reducers gave a moderate importance to environmental concerns in their meat purchasing and consumption habits [48]. Those who considered ecology important were the 38.2% of a Dutch sample [45,49,50]. And 38.1% of university students from eleven Eurasian countries pointed to the environment as their major reason for meat avoidance [51].



Reported covariate effects across studies, and research on specific groups like vegans, portray those who limit meat consumption because of the environment as female, young, semi-vegetarian/meat reducer, ecology-oriented, and more likely living in Europe and Asia than in the U.S. Four studies that specifically asked participants to indicate their main reason for meat reduction or avoidance further reflect this profile [39,40,49,51]. Once more, women proved more likely to reduce meat intake because of the environment than men. This was true for Euromerican women [48,49], and for a multiethnic sample from The Netherlands [47,52]. Studies rarely reported age as a significant covariate. However, considering the one study that did [43], and the fact that this review found the highest percentage of meat avoiders because of the environment, in a survey of 3433 students attending different universities based in eleven Eurasian countries [51], it appears that young people may be the most motivated by ecology for already having reduced or stopped meat intake. The degree of involvement with food and sustainability, regardless of age, is another covariate that also correlated positively with environmental reasons for meat curtailment [46,47]. Ethnicity, as well, had a significant impact in one study conducted in The Netherlands [36].



Considering only studies published after 2010, vegans and meat limiters may be more likely to be influenced by environmental reasons than vegetarians. Samples from the U.S., Europe and Asia presented much lower percentages (9–21%) of vegetarians that consider sustainability an important factor that shapes their diet than semi-vegetarians (30–49%), light semi-vegetarians (34–44%) or meat limiters in general (41%) [48,49,51,52]. Two studies carried out in the U.S. before the year 2000, add to this pattern: 60.7% of all types of meat limiters including vegetarians [45] and 32.1% of self-described vegetarians indicated ecological concerns as current reason for their dietary choices [42]. An older study in the UK also showed that vegans and meat reducers are more likely to be influenced by environmental reasons than vegetarians [53]. Opposite results to this pattern, meaning that vegetarians reported to be more influenced by ecological concerns than vegans and meat reducers, appeared to a certain extent, in a study conducted in Finland [44]. In any case, more evidence is needed in order to draw conclusions on differences between vegans, vegetarians and meat reducers. Finally, two recent surveys of vegans living in the U.S. yielded very low percentages (2–3.2%) of consumers motivated by the environment [39,40], adding country location as another significant variable to consider.





4. Discussion


The reduction of meat production and consumption would alleviate the anthropogenic impact on the environment [1]. Individual choices for diets low in meat and high in vegetables are urgently needed according to the latest scientific evidence [7]. Previous studies have identified two main motivations that prompt people in the West to become vegan or vegetarian: animal welfare and health [14,16,45,54]. Ecological concerns, however, are only relevant to a minority of them [11]. In addition to vegans and vegetarians, there are a significant number of consumers who limit meat consumption. Known as meat-reducers or flexitarians, few studies have explored their motivations for reducing meat intake [18].



Review of the main findings shows that, in the so-called developed countries, those aware of the meat impact on the planet, and those willing to alter their meat consumption for environmental reasons, are a small minority. This result is in line with a previous review of awareness and willingness only [55]. Regarding change, the present review shows that people who altered their meat consumption patterns because of the environment represent also a small minority of the studied samples. Within this minority of people aware, willing, or who have already changed, women are a clear majority. Considering in addition that the reduction of meat consumption tends to be among the least preferred strategies to alleviate climate change when compared to other non-food activities like driving less, it looks like environmental reasons are not a major motive for reducing meat intake for the general Western population.



Giving information on the environmental toll of meat production could be a promising strategy to increase awareness and willingness. Studies that provided participants with such information before the test showed significantly higher percentages of people aware and willing. However, there are two other factors that could very well explain such increases. First, social desirability, i.e., survey respondents’ tendency to give answers they believe will be viewed favorably by researchers or other participants. The second factor, which applies only to the studies reviewed on willingness, has to do with their different designs. Percentages of people willing to alter meat consumption when prior information is given vary from 5% to 80% in the papers reviewed. Such significant disparity could be explained by studies variations in: (1) methodology; (2) the assessed behavioral action state: some studies measured “belief” while others “intention” or “willingness”; (3) the definition of target behavior (it is not the same to aim for a plant-based diet than for eating meat-free meals regularly) and (4) the time frame to adopt the favorable behavior: for instance, having a meat-free meal x times per month or per week. Therefore, it remains unclear how beneficial the strategy of informing the consumer on the meat environmental toll will actually be for the reduction of its intake.



It is also necessary to pay attention to how the information on the meat impact on the environment is usually introduced. The papers reviewed present the environmental problem in a very rational and detached way. By this we mean that prior information given or questions addressed to participants are based on the common-sense supposition that the environment is separate from, and around, humans. As Lakoff [56] has argued, this is a false supposition because humans are an inseparable part of nature. Yet, this mode of thinking and understanding (“frame” in communication sciences parlance) is common in mass media and public policy communications [56], as well as how scientists word the questions they use and how study participants interpret them. Thus, it is necessary to explore how subjects would react to meat curtailment strategies when ecological concerns are presented to them in an emotional fashion. Research on this regard is promising as environmental messages that appealed to emotions and/or values reduced the intentions of participants to eat meat and affected their attitudes towards meat consumption [34,57,58]. However, research on the effects of emotional messages on people’s attitudes and behaviors towards climate change in general has shown that fear-based appeals can backfire and lead to a decrease in participants’ willingness to reduce their carbon footprints [59]. In addition, a longitudinal study conducted in the UK showed that levels of concern and motivation to behaviorally address climate change decrease as time passes from participants’ exposure to climate change communications [60]. Therefore, more research on communication strategies to increase awareness and willingness to alter meat consumption among Westerners is needed.



Surprisingly, despite increased media attention in recent years to the environmental concerns linked to meat consumption, percentages of vegan, vegetarian and meat reducer participants who claim to follow such dietary patterns on environmental concerns have remained largely unchanged in studies conducted after 2010 compared to the few published before 2002 included in this review. This could be explained by the fact that scientific knowledge and even dietary recommendations for reducing meat consumption based on environmental reasons precede the time span (1987–2016) of the studies included in this systematic review [61]. Such knowledge evidently permeated to vegans and vegetarians long before the more recent mass media attention, probably because they have belief systems and/or sources of information outside the mainstream.



The studies reviewed have limitations that should be addressed in future research. The geographical limitation (the fact that the majority of studies were conducted in only a small number of countries of northern Europe and North America) is the most noticeable. The large survey carried out by the European Commission showed big differences in willingness between northern and southern European countries [35,38]. This gives reason to believe that research on awareness, willingness, and change regarding meat consumption in relation to planetary health can yield significantly different results when Mediterranean, Latin American, and the so-called developing countries are considered. Were this the case, such differences could be explained due to cultural and economic determinants.



There are also methodological limitations worth considering when designing future studies. The majority of the studies reviewed used convenience samples. Random samples are better in order to generalize results to the general populations. Another limitation is that we have found only one longitudinal study. Longitudinal studies could be of interest to identify the evolution of the influence environmental reasons may have on subjects throughout their lives. Cultural aspects may not have been sufficiently taken into account. One study noted large differences in willingness and diet change across ethnicities living in the same country [36]. Further research exploring willingness and change could benefit from an understanding of the cultural significance meat has in the culture/society to be studied. For this and the geographical limitation mentioned before, we consider the results of this systematic review hard to generalize cross-nationally.



Future research could incorporate covariates such as gastronomic and hedonistic dimensions of meat intake and people’s cooking skills when examining willingness and change. Previous studies have already shown that people rarely want to give up meat for the pleasure it gives them [27,62,63]. Thus, it is probable that those who do not have the skills to cook palatable meat-free meals, may not reduce its consumption not because they do not want to, but because they do not know how to have an enjoyable food experience without meat. Another covariate to consider in future research is the participant’s social networks. Since eating is a socially regulated behavior [64], such an important dietary change as altering meat consumption may be favored or impeded by, for instance, family and/or significant communities such as churches, vegetarian associations.




5. Conclusions


This systematic review reveals a lack of disposition by the general population in Western countries to stop eating meat on environmental reasons. Even for vegans/vegetarians, ecological concerns are more of another motive to further justify their dietary pattern than an original motivation to give up animal products altogether. However, the reviewed evidence also shows that environmental motives are already appealing to significant proportions of Western meat-eaters to adopt certain meat curtailment strategies like meat-free days. This appeal is more prevalent among women and people from certain cultures. Given that dietary habits are not static, and the fact that mass media attention to sustainable food systems and diets is increasing, it is feasible that ecological concerns become a trigger to at least minor reductions in meat consumption for a majority of the Western population, especially for those not motivated by health or animal welfare. Since a small reduction in meat intake among a large proportion of Westerners could mean a significant contribution to reducing the anthropogenic impact on the environment, mass media outlets, public health educators, nutritionists, policy makers, and the food industry may also consider environmental reasons to promote healthy and sustainable diets.
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Table A1. People’s awareness of the environmental impact of meat production and consumption.
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Title

	
Outcome Measure: Perceived Environmental Impact




	
Author(s), Year

	
Design; Year Data Collected

	
Country; Sample

	
Main Research Question

	
Provided Information Prior to the Experiment

	
Question or Dependent Variable

	
Response or Finding

	
Effect of Covariates






	
Campbell-

Arvai, 2015 [29] *

	
Survey in

dining halls;

unspecified

	
U.S.; undergraduate students, convenience

sample, N = 320, 46% men

	
Food-related

environmental

beliefs and

behaviors

	
No info

	
(1) Eating less meat can help the

environment.

(2) Adopting a vegetarian diet can help the environment

	
(1) 29% agree; 20% unsure; 51% disagree

(2) 22% agree; 13% unsure; 65% disagree

Lowest level of agreement compared with other behaviors

(e.g., using less packaging, grown locally)

	
n.a.




	
Clonan et al.,

2015 [28] *

	
Postal survey;

2009

	
UK (Nottinghamshire); random sample from

electoral registers,

N = 842, 41% men

	
Meat consumption

attitudes and

sustainable meat

purchase

	
No info

	
To help reduce the impact of climate change, it is better to eat less animal foods (meat, dairy products and eggs).

	
18% agree

46% unsure

36% disagree

	
Red and processed meat

intake frequency,

sustainable meat purchase

frequency, gender, age, SES

were not significant




	
Cordts et al.,

2014 [25] *

	
Online

experiment;

2013

	
Germany; quota sample, N = 590, 52% men

	
Consumer

response to negative

information on

meat consumption

	
Variables

measured before info provision

(experimental

manipulation)

	
(1) Farming animals and producing

animal products (e.g., milk or

meat) has a considerable negative

environmental impact.

(2) A vegetarian diet is more

environmentally friendly than a

diet including meat.

	
(1) M = 3.07, SD = 1.12

(1 = do not agree at all to 5 = fully agree)

(2) M = 3.10, SD = 1.21

(1 = do not agree at all to 5 = fully agree)

	
(1) Women agreed more than men (M = 3.19; SD = 1.11;

M = 2.95; SD = 1.12; p ≤ 0.01)

(2) Women agreed more than

men (M = 3.23; SD = 1.19,

M = 2.98; SD = 1.21; p ≤ 0.05)




	
De Boer et al., 2016 [30]

	
Nation-wide consumer surveys; 2014

	
Netherlands and the USA; representative sample N = 527 (The Netherlands).

Weighted variables: gender, age, level of education, region, and a value-related test score on “mentality-environment”.

(efficiency of the weighting 89%, effective sample size 478)

N = 556 (USA).

Weighted variables: gender, age, and level of education (efficiency of the weighting 90%, effective sample size 500) Total = 1083

	
Consumer awareness of meat consumption environmental impact and their willingness to reduce meat consumption, among other research questions.

	
No prior info given.

	
“For each of the following lifestyle- changes, please let us know whether you think this is an effective way of combatting climate change”. The options, which were presented in randomized order, were: “Eat less meat”, “Buy local, seasonal, unprocessed foods (e.g., by going to farmer’s markets)”, “Buy (more) organic foods”, “Drive less”, “Save energy at home (e.g., turning thermostat down, using saving bulbs, air-drying laundry)”, and “Install solar panels on my house”.

	
Dutch: “eating less meat” option, second less effective 12% recognized the outstanding effectiveness of the less meat option in the eyes of climate experts 46% attributed effectiveness to the “eating less meat” option

Americans: “eating less meat” option, the least effective

6% recognized the outstanding effectiveness of the less meat option in the eyes of climate experts

30% attributed effectiveness to the “eating less meat” option

	
Regular meat eaters assigned lower effectiveness ratings to the less meat and the organic food option, but not to the other options.

Belief in human causation and personal importance were associated with assigning higher effectiveness ratings to all the options.



The pattern of profile results remained unchanged when gender, age, and level of

education were entered as covariates. The analysis revealed that these variables had small effects on the effectivity ratings.

Females gave slightly higher ratings than males, especially to the food-related options




	
Study 1

de Boer,

Schösler, et al., 2013 [20] *

	
Online

survey; 2010

	
The Netherlands; quota sample, N = 1083, 50% men

	
Motivational

explanations for

responses to the

meat-free meal

idea

	
No info before

questions

	
(1) Agriculture and animal husbandry together are one of the major causes of climate change.

(2) If agriculture and animal husbandry change the way they work, they can counter climate change.

	
(1) 23% agree

36% unsure

41% disagree

(2) 38% agree

37% unsure

25% disagree

	
n.a.




	
Study 2

de Boer et al., 2014 [31] *

	
Online

survey; 2010

	
The Netherlands;

quota sample, N = 1083, 50% men

	
Consumer strategies to reduce meat

consumption and

its’ association

with their willingness to eat

meatless meals

	
As an individual,

you can make a

big difference to nature and

climate protection

by choosing one

(or more) meals without meat every week.

	
Did you know that?

	
64% yes, 36% no

	
More ‘yes’ responses for

older and better educated

people




	
De Groeve, et al., 2017 [21]

	
Online survey. Two samples. Data collected in 2015 (sample 1) and 2016 (sample 2)

	
Belgium; Ghent University Business Administration Students; N = 429

	
Assess students support for six less meat initiatives (LMIs) to be implemented in student restaurants.

	
No prior info given.

	
Students’ knowledge about the negative impact of meat on the environment

	
4.66% reported “Very much”

24.4% rather much

36.6% not little, not much

24.4% Little

9.79% Very little

	
n.a.




	
Graca,

Oliveira, et al., 2015 [24] *

	
Online

survey; 2013

	
Portugal; convenience

sample, N = 410, 30% men

	
Multiple

correspondence

analysis to

identify clusters

of meat-related

associations

	
Info provided

after the question

	
Participants responded to an open ended question about how meat consumption may impact nature

and the environment

	
24% pollutes nature and the environment; 20% erosion, disruption, depletion of natural resources; 18% references to mass production, artificial methods; 14% impacts only if unregulated or in excess; 11% does not impact nature and the environment;

	
n.a.




	
Lea &

Worsley,

2008 [27] *

	
Postal survey;

2004

	
Australia (Victoria);

random sample,

N = 223, 48% men

	
Food-related

environmental

beliefs and

behaviors

	
No info

	
Consumers eating less meat’ is important to help the environment

	
22% agree

22% unsure

56% disagree

Lowest level of agreement compared with other behaviors

(e.g., using less packaging,

grown locally)

	
n.a.




	
Pohjolainen et al., 2016 [22]

	
Postal survey; 2010

	
Finland;

representative sample. N = 1890

	
The level of environmental consciousness among

Finnish consumers concerning meat production and consumption

	
No prior info given.

	
Participants had to agree or disagree with the following three statements:

(1) meat production strengthens climate change significantly more than plant production

(2) meat production causes eutrophication significantly more than plant production

(3) food production causes significant environmental problems

	
(1) 35.7% agree; 47% neutral; 17.3% disagree

(2) 34.8% agree; 45% neutral;20.2% disagree

(3) 35.6% agree; 37.7% neutral; 26.7% disagree

	
Consumers clustered in six groups depending on their awareness of meat-related environmental questions: Those aware (highly conscious and rather conscious), those resistant to the idea (Resistant), those who give neutral answers (highly unsure and rather unsure) and those “careless conscious”.



Among the groups highly and rather conscious, the majority is female (66.2% and 55.3%), two thirds aged between 46–75, 40% or more have tertiary education. When occupation is considered, in both groups more than 40% are not in labor force and blue-collar workers are slightly more represented than white-collar (26.1–21.1%/21.9–19.6%).




	
Tobler et al.,

2011 [33]

follow-up

study by

Siegrist et al.,

2015 [32] *

	
Postal survey;

longitudinal

study: 2010,

follow-up

2014

	
Switzerland

(German- and

French-speaking

regions);

random panel

sample,

N2010 = 6189,

N2014 = 2781,

48% men

	
Consumer

willingness to adopt ecological food consumption

	
No info

	
Perceived environmental benefit of eating less meat (maximum of once

or twice per week), (1 = very small to 6 = very large)

	
M = 3.75, SD = 1.71,

reducing meat consumption

was perceived as having the

lowest environmental effect compared with other behaviors (e.g., avoiding excessive packaging or organic food).



Longitudinal study; Increase across time (M2010 = 3.89,

SD = 1.69; M2014 = 4.23, SD = 1.56; p < 0.001)

	
Women perceived meat reduction as more beneficial for the environment than men

(M = 3.96, SD = 1.69;

M = 3.52, SD = 1.70;

p < 0.001)



Larger improvement for women and higher educated participants;

p < 0.001




	
Truelove et al., 2012 [26]

	
Mixed methods. Online survey with open ended questions and behavior ratings.; 2008

	
USA; Undergraduate psychology majors (N = 112) (69 women and 43 men)

	
Students perceptions of the relative impact and effectiveness of certain behaviors on global warming.

	
No prior info given.

	
(1) Open-ended request to participants to list their own behaviors that cause global warming.

(2) Respondents asked to rate the impact of 16 behaviors in contributing to GW. Rate went from 1 (Negligible impact) to 11 (Major impact).

(3) Open-ended request to participants to list behaviors that reduce global warming.

(4) Respondents asked to rate the impact of 20 behaviors that contribute to reduce GW. 1 (Extremely ineffective) to 11 (Extremely effective)

	
(1) Driving was mentioned by 90% participants. Eat meat only by less than 10%

(2) Eat meat was rated with median of 3.83/11, just above behaviors like riding your bike and skiing. SD: 2.52

(3) Drive less and use alternate transportation was mentioned by almost 80% of the participants. Recycle by more than 45%. Reduce meat consumption by less than 5%

(4) Reduce your meat consumption: 4.35/11 effectiveness. SD: 2.96

	
In answer (4), women scored higher than men.




	
Vanhonacker

et al., 2013 [23] *

	
Online

survey; 2011

	
Belgium

(Flanders);

convenience

sample,

N = 221, 36%

men

	
Attitudes

towards more

sustainable

food choices

and consumer

segmentation

based on their

self-evaluated

ecological

footprint

	
Explanation of

the concept

‘ecological

footprint’





Participants were informed about the contribution

of animal

production to Co2 emissions.

	
Participants had to score the contribution to greenhouse gas emissions for various industry sectors, including livestock production.



Participants were asked how aware they were of the extent of this contribution.

	
Approx. M = 3.7 (no number, only bar chart presented)

(1 = does not contribute at all to 5 = contributes very much)

Livestock production was underestimated relative to other activities (e.g.,

transport, energy use)

58% reported awareness

	
n.a.








Notes n.a.: not assessed; M = arithmetic mean; SD = standard deviation; SES = socioeconomic status. *: As reported by [55].


nav.xhtml


  ijerph-16-01220


  
    		
      ijerph-16-01220
    


  




  





media/file3.png
INCLUSION CRITERIA:

¢ Quantitative studies
¢ Government studies/reports.
¢ Full-text papers in English or Spanish publishedin peer-reviewed journals.
e Focuson:
¢ Consumer Awareness of meat consumption and production environmental
impact
¢ Consumer Willingness to stop or reduce meat consumption because of its
environmental impact
¢ Consumerenvironmental reasons or motivations to have adopted a plant-based

diet or have reduced / avoided meat consumption.

EXCLUSION CRITERIA:

¢  Qualitative studies

¢ Opinion papers, outlook, concept papers, books or book chapters.

¢ Notrelated to consumer attitudes or behavior (e.g. environmental impact of meat
production).

e Studies that o