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Abstract

:

Food production is associated with various environmental impacts and the production of meat is highlighted as a significant source of greenhouse gas emissions. A transition toward plant-based and low-meat diets has thus been emphasised as an important contribution to reducing climate change. By combining results from a consumer survey, focus group interviews and an in-store field experiment, this article investigates whether Norwegian consumers are ready to make food choices based on what is environmentally sustainable. We ask how consumers perceive the environmental impacts of food consumption, whether they are willing and able to change their food consumption in a more climate-friendly direction, and what influences their perceptions and positions. The results show that there is uncertainty among consumers regarding what constitutes climate- or environmentally friendly food choices and that few consumers are motivated to change their food consumption patterns for climate- or environmental reasons. Consumers’ support to initiatives, such as eating less meat and increasing the prices of meat, are partly determined by the consumers’ existing value orientation and their existing consumption practices. Finally, we find that although providing information about the climate benefits of eating less meat has an effect on vegetable purchases, this does not seem to mobilise consumer action any more than the provision of information about the health benefits of eating less meat does. The article concludes that environmental policies aiming to transfer part of the responsibility for reducing greenhouse gas emissions to food consumers is being challenged by the fact that most consumers are still not ready to make food choices based on what is best for the climate or environment.
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1. Introduction


Food consumption is recognised as an environmentally important behaviour, because the production, transportation and consumption of food contribute to environmental problems like climate change, land erosion and excess waste. Our aim with this article is to advance the debate on how everyday activities of consumers can be changed in a more sustainable direction and whether allocation of responsibility to consumers through the use of non-intrusive governance tools, such as information provision, represents a good solution to climate change and other environmental problems. We draw on data from three sources to investigate whether Norwegian consumers are ready to make food choices based on what is best for the climate or the environment. We ask how consumers perceive the environmental impacts of food consumption, whether they are willing and able to change their food consumption in a more climate- or environmentally friendly direction, and what influences their perceptions and positions.



In this article, we focus on the consumption of meat, as it has been identified as the most environmentally harmful form of food consumption. If Western consumers are to change to a more environmentally sustainable diet, it is important to reduce the consumption of meat [1,2,3,4,5,6,7,8,9,10,11,12,13]. The trend, however, points in the opposite direction. The consumption of meat, dairy and eggs is increasing worldwide [14,15,16], and in Norway there has been an increase in meat consumption during the last decades from approximately 45.7 kg per capita in 1989 to 70.5 kg in 2016 [17]. A central question is therefore how a reduction in the consumption of meat can be achieved.



In Norway, the authorities have so far shown little interest in making major agricultural policy changes in order to reduce the production of meat [18]. On the contrary, the strategy is rather to increase national meat production [19]. There is also no consensus among policymakers on what environmentally friendly consumption of meat actually is [20]. A consequence of this lack of consensus is that much of the responsibility is being transferred to consumers [20], and the government perceives its role as being providers and facilitators of information to consumers [21]. This reflects a general trend within the discourse of sustainable consumption, as consumers are often given an important role as well as responsibility for environmental sustainability. The discourse of ascribing environmental responsibility to the individual consumer has become part of mainstream policy-making, and the distribution of (environmental) information and facilitating of consumer empowerment are regarded as important policy tools [22,23,24,25]. Consumers are perceived to be part of the solution, and they are expected to be aware of their responsibility and act responsibly through their decision-making at the point of purchase [26,27,28,29]. This strategy is part of a regulatory regime based on voluntarism, market solutions and the state acting at a distance [30,31,32,33,34], and it requires significant consumer engagement in order to be successful. Consumers need to be aware of the environmental impact of their food consumption, they need to think that changing their personal diet represents a solution to the problem, and they need to be willing and able to make this change.



According to Pohjolainen et al. [35], relatively little attention has been paid to consumer understanding of the environmental implications of meat eating. Hence, in this article we investigate whether these necessary requirements are in place and whether the strategy of providing information to consumers is perceived as effective.



The article is organised as follows: In the following section, we review the existing literature on factors influencing consumers’ willingness to change to a more plant-based diet. Then follows a presentation of the various methods we have used to gather data for our study. Thereafter our empirical findings are presented, synthesised and discussed. Finally, we conclude with a discussion of the implications of our findings for sustainability and consumer policies.




2. Prior Topical Research: Factors Influencing Environmentally Sustainable Meat Consumption


Many consumers have been found to be reluctant to eat less meat for climatic and environmental reasons [36,37,38,39]. The literature on pro-environmental behaviour related to meat consumption has identified several factors that can help explain why this is the case. In this literature, most studies focus on individual explanatory factors.



A common finding in the literature is that relatively few consumers have developed certain awareness of the environmental impacts of meat consumption. Consumers often underestimate the impacts of meat consumption on climate change compared to other actions such as recycling, favouring local, organic and seasonal foods, and reducing food waste and excessive packaging, and express scepticism of scientific evidence linking meat and climate change [35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52]. This limited knowledge functions as a barrier since knowledge about the negative environmental impact of meat consumption is associated with higher willingness to change meat consumption behaviour [53,54,55]. On the other hand, previous research has also described the paradox of consumer unwillingness to change dietary habits combined with a general perception of personal duties towards preserving the environment, promoting public health and safeguarding animal welfare [56].



Consumers’ willingness to reduce meat consumption is influenced by cultural and social values and by related habits and routines [10,57]. Consumers can be hesitant to reduce their meat consumption because they see meat as pleasurable, social and traditional [35,36,51,58], they feel that they lack the familiarity and skills needed to prepare vegetarian meals [12,49,59], and because they are worried about being viewed as “wimpy” or “strange” if they do not eat meat [50]. Furthermore, Schösler et al. [12] found that there are large cultural differences in people’s willingness to reduce meat consumption. This may be related to differences in cuisine and meat consumption frequencies as both higher meat consumption frequencies and positive attitudes towards meat are associated with lower willingness to reduce meat consumption [46,47,53,60]. One example of such positive attitudes is that some consumers have strong health beliefs around meat, with a core belief that meat is essential and that a reduction would result in a lack of essential nutrients [51]. Consumers perceiving meat consumption as unhealthy have, on the other hand, been found to be more likely to be willing to reduce their consumption of meat [36,49,60].



Values and attitudes towards climate change are also found to be predictors of willingness to reduce meat consumption and choose more sustainable products. In particular, having universalistic values, thinking that everyone should be treated equally and have the same opportunities, is associated with being more likely to favour free-range meat [61], being vegetarian [62], and having a low level of meat consumption [58,61]. Concern for environmental problems is associated with positive appraisals of various less-meat initiatives among Belgian students [54]. Being sceptical about the seriousness of climate change is negatively associated with the perception of the idea of a meat-free meal per week [44], and with support for and willingness to pay for beef grown using climate-friendly production practices [63].



Another influencing factor identified in the literature is consumers’ level of self-efficacy. Although consumers in general do not find it easy to change their diets, the individuals most willing to change their meat consumption are those whose self-efficacy and response efficacy vis-à-vis the recommended action is high [35,63,64].



A final internal influencing factor identified in the literature is gender. Compared with men, women are more likely to be willing to reduce their meat consumption and to believe that meat consumption has a considerable environmental impact [37,53,55,58,65,66].



A few studies have also pointed to external and contextual factors influencing sustainable meat consumption. The grocery-shopping environment dominated by supermarkets, and the supermarkets’ assortment, is found to be important as it directly influences the consumer’s decision set. This shopping environment defines and restricts what consumers choose from as opposed to bigger behavioural shifts towards different types of food [59]. Furthermore, convenience and price motives have been found to function as barriers to substituting meat with plant proteins [67]. Lastly, the lack of transparency in the meat market [68] and consumers’ attitudes towards the food production system in general [63] have been found important.



These studies highlight a resistance to eating less meat and point to different causes of this resistance in multiple countries. These studies rely on various methods, including consumer surveys and interviews, but most studies rely on one data source only. We use the explanatory factors identified in previous studies to guide our research, and seek to combine different types of data to get a broader understanding of consumer readiness to reduce meat consumption.




3. Materials and Methods


This article presents data retrieved using three different methods. We seek to increase the validity and reliability of our conclusions by approaching the same research question through different analytical lenses. The data were collected successively, allowing interesting findings to inform the next mode(s) of data collection. We started with a representative consumer survey where we investigated consumers’ knowledge about climate impacts of meat consumption as well as their perceptions of environmental measures related to food and meat consumption. These data make it possible to investigate effects of value variables, knowledge variables, practice variables and socio-demographic variables. Thereafter, four focus groups were held on the topic to further explore consumer attitudes, knowledge, motivations and practices. Finally, we tested the effect of information measures on consumer behaviour through an in-store experiment.



3.1. Survey


The survey data were collected through TNS Gallup’s Norwegian web panel in November 2011. The panel consisted of 50,000 pre-recruited Norwegian respondents and was certified according to ISO 26362. The panel sample was pre-stratified by age, gender and residence, and the respondents were randomly selected within these groups [69]. The survey was sent to 3500 respondents, and it was viewed by a total of 1739 respondents. Among these, 92 did not return complete answers, and 115 opened the survey but did not fill it out. The 1532 respondents who completed the survey thus constitute 44% of to the total, and 88% of all those who opened the survey. The questions were not forced and many of them had nonresponse options such as “don’t know”, leading to a lower number of respondents than 1532 in several of the analyses presented in the results section. The sample in this study consist of 1532 respondents who are 18 years and older. Overall, the sample is in line with the population distribution in Norway, with some exceptions regarding age and education. The age group 30–39 is weakly under-represented, while respondents aged 60 years and older is weakly over-represented. The education level in our sample is slightly lower than the education level of the general population. However, due to different sampling methods and categories used in the official education statistics and our sample, these statistics are not directly comparable. See Appendix A for detailed sample characteristics. In the analysis, we used weights corresponding to the population distribution. The focus of the survey was attitudes to climate change and climate policy, and included several questions on the role of consumers and own consumption practices. A special focus was placed on the environmental effect of production and consumption of meat and on possible ways of regulating such consumption. The data were analysed using SPSS 24. The operationalisation of the variables used in the analysis is presented in Appendix B. The full dataset for the survey is available at the Norwegian Centre for Research Data.




3.2. Focus Group Interviews


Based on the findings from the consumer survey, we conducted four semi-structured focus group interviews in April 2013 in order to examine how consumers reflect upon the environmental impacts of their food consumption and their willingness to change their food consumption in a more climate-friendly direction. The focus group interviews were structured around three separate themes. The first included semi-structured questions about everyday food consumption such as eating habits concerning meat and vegetables, food preferences, food procurement and cooking. The second theme included group work, where the participants were asked to comment on meat-free dinner recipes, in-store marketing of climate-friendly food, climate labels, sale campaigns and climate-friendly food choice options on food apps. The third theme included a discussion of willingness to change to less or no meat.



The participants were recruited from the Norstat panel, which consisted of approximately 80,000 pre-recruited individuals between the age of 15 and 79 years [70]. All participants reported that they eat meats and vegetables in accordance with a typical Norwegian consumption pattern. The 24 participants were placed in four focus groups categorized by age, gender and marital status (single women 25–35, single men 25–35, married women 36–45 and married men 36–45). See Table A4 in Appendix C for detailed information about the participants. The participants received a gift voucher of NOK 500 for taking part in the focus group interviews.



All four focus group interviews lasted two hours and were recorded digitally, transcribed and analysed by systematically coding opinions and reflection in a two-step process using the qualitative software program HyperResearch. First, we analysed the transcripts by extracting empirical codes from the discussion among the participants. Secondly, we developed thematic categories from the initial empirical analysis [71]. Focus group interviews produce discursive data. Thus, a concern is that discussions between the participants may silence some opinions or experiences [72,73,74]. Dividing the participants into two smaller groups allowed participants to talk more freely in the last part of the discussion, wherein we addressed possible effects of in-store promotion of vegetables dinners, such as price reduction, food labelling, information campaigns and vegetable recipe booklets.




3.3. In-Store Experiment


In order to study the behavioural effect of providing information about climate-friendly food, we conducted an in-store experiment in four large grocery stores in the Oslo area during two weeks of March 2014. After initial discussions with the chain management about research design and needs, the chain management selected the four stores they considered best suited for our study. The stores were considered well managed and had stable sales. To mitigate noise from changes in customer base or competition, all four stores were in established neighbourhoods. Furthermore, neither of the stores had made changes to the store concept or floor plan in the last year.



We set up stands with recipe booklets promoting vegetable dishes, and collected data on the number of booklets taken. The choice of recipe booklets as the main treatment was based on the discussions in the focus groups, as the focus group participants were positive about vegetarian recipe booklets as a measure that could reduce meat consumption. To keep the appearance of our materials similar to other promotional materials used in the stores, the retailer’s design agency created the stands and booklets.



We created two versions of the booklet and booklet stands, one focusing on health benefits and one focusing on climate benefits. The stand and booklet with the health framing was designed to represent a typical vegetable promotion in Norwegian stores. The stand and the booklets had the title “Vegetable dinner—good for your health!”, and the logo of the “Information office for fruit and vegetables”. The stand and the booklets with the climate framing had the title “Vegetable dinner—good for the climate!”, and the logo of the environmental organisation “Future in our hands”. The content of the booklets was identical except for the framing on the front page and a short text on the health and climate benefits of eating vegetables on the second page. Both booklets were 20 pages and had the same vegetable dinner recipes. See Figure A1 and Figure A2 in Appendix D for illustrations. To our knowledge, this was the first promotion of vegetables as a climate-friendly food in Norwegian stores.



Two of the four stores started with the health booklets, while the other two started with the climate booklets. After one week, we changed the booklet types so all four stores tested both treatments. We placed the booklet stands so that they were visible to all customers entering the stores as they walked by the fruit and vegetable section. See Appendix D for pictures showing the stands and the recipe booklets, and their placement in the fruit and vegetable section. Results were analysed using Stata.



In addition to the information about the number of booklets taken, the chain management agreed to give us information about the number of kilograms of fruits and vegetables sold at each of the four stores during the experiment. As a control, we received sales data from the corresponding dates the year before. Using the aggregated numbers for each store, we mitigated noise from product-specific price or quality changes. See Appendix E and Appendix F for more detailed sales data.





4. Results


4.1. Perceptions of the Environmental Impacts of Meat Consumption


The participants were asked to rank four activities according to environmentally friendliness from 1 to 4, where 1 is the most environmentally friendly using the following question: “Production, distribution and consumption of food is connected with significant environmental impact. Which of the following measures do you think will have the greatest impact on the environment?” Figure 1 illustrates the respondents’ rankings of the four alternatives. Responding to the question, the consumers tended to underestimate the environmental impact of meat consumption. According to Hoolohan et al. [7], eliminating packaging, air-freighted food and food waste from the food system would reduce greenhouse gas emissions by 12%, 5% and 3%, respectively, compared with 35% reduction by eliminating meat from the diet. Our survey showed that Norwegian consumers rank purchasing organic food (mean = 3.10) and foregoing meat (mean = 2.90) as the least environmentally beneficial alternatives. Increasing the production of locally produced food (mean = 2.03) and reducing food waste (mean = 1.97) are ranked as the most environmentally beneficial measures. Furthermore, almost a third of the respondents answered that they did not know or that neither of the alternatives were environmentally beneficial. Respondents who claimed that they do not know, that neither of the alternatives is environmentally beneficial, and those who have not completed the ranking were excluded. This shows that the reduction of meat consumption is perceived as an inefficient alternative.




4.2. Attitudes to Environmental Measures and Influencing Factors


We also asked the respondents to state their opinion about two statements on potential environmental measures, presented in Table 1.



The first statement concerns the idea of having one meat-free day per week. The way the statement is phrased, it measures attitudes to the environmental effect of reducing meat consumption/having a meat-free day per week more than it measures support to this as an actual measure, but it gives an indication of the potential support such a measure could get. Almost 50% of the respondents agree, and 24% disagree, that it is a good idea for the environment to have a meat-free day per week. In comparison, only 14% of the respondents claim to actually have reduced their consumption of meat due to environmental reasons and 34% of the respondents find it hard to reduce their own meat consumption (not shown). As shown in Table 1, few respondents are positive towards manipulating meat prices for environmental reasons. A majority, more than 60% of the respondents, disagree with the statement claiming that the prices on meat products should be increased for environmental reasons, while only 16% agree.



Table 2 displays the results of two independent hierarchical OLS regression analyses with the support for a meat-free meal per week and the support for increased prices on meat products as dependent variables. The reference categories in the analyses are given in parentheses and the operationalisations are presented in Appendix B. Previous studies suggest that both socio-demographic variables and value variables are important determinants of pro-environmental behaviour, and regression analyses show that these factors are also influential in our sample. When the demographic variables are introduced separately, gender, age and education are found to be significant predictors of support for meat-free meals, and gender, education and income are found to be significant predictors of support for increased prices on meat for environmental reasons. However, the socio-demographic variables lose significance when value variables are introduced in the model, and none of the socio-demographic variables are still significant when the practice variables are introduced. The models with only the socio-demographic variables have a relatively low explained variance. This indicates that variations in the socio-demographic variables have a limited effect on the respondents’ support for both measures, and that values and reported practices act as partly mediating variables for gender, age, education and income.



When the value variables measuring individualistic values and climate scepticism are introduced in estimation Step 2, the explained variance (adjusted R2) increases from 0.03 to 0.20 for the meat-free-meal model and from 0.04 to 0.22 for the increased-prices model. Both the idea of a meat-free meal per week and increased prices for meat products are received more negatively by respondents who are more sceptical towards climate change, and who are holders of individualistic values, all else being equal. This result indicates that values and climate change attitudes are determining factors.



When the variables measuring perceived difficulty of reducing individual meat consumption and whether or not the respondents have already reduced their consumption of meat are introduced to the model, the explained variance increases even further to 0.28 and 0.29, respectively. Together, the variables thus explain almost 30% of the variance in both regression models. Not surprisingly, respondents who say that it is hard to reduce their consumption of meat are more critical both towards the idea about a meat-free meal per weak and increased prices of meat for environmental reasons. Correspondingly, respondents who claim to have already reduced their level of meat consumption for environmental reasons are more positive towards both strategies.




4.3. Reasons for Consumers to Not Make Changes to Their Diets


The focus group interviews provide similar results to the survey. Most participants had limited knowledge about the environmental impact of their food consumption. Instead, participants reported that they were preoccupied with healthy eating, cooking from scratch, avoiding eating too much ready-made or processed food, and preparing and eating tasty meals.



Moreover, while the participants varied in terms of eating habits around meat and vegetables, discussions among the participants illustrated the importance of eating proper dinners. Male participants typically argued that a proper meal included meat. David (33) provided a typical answer to the question of what kind of food ingredients would make up a dinner: “A proper dinner really needs meat, vegetables and sauce.” Fred (37) described his preferred dinner plate as: “Large portion of meat, then potatoes, and then a small portion of vegetables.” In comparison, some of the female participants said that meat was not necessary in order to eat a proper dinner or become full. For example, Carol (31) said: “For me it might just be salad.” The male participants were in particular worried that a meal without meat would be less filling, and some argued that reducing meat consumption would reduce their life quality, while emphasising the importance of meat in everyday dinners.



Many claimed to have reduced their meat consumption as part of healthy eating. Charlotte (29) said, “I don’t eat a lot of red meat anymore. I kind of get these heart [disease] associations.” Some of the participants said that they have replaced red meat with chicken.



None of the participants said they would like to become a vegetarian or make large cutbacks in their meat consumption. Of all 24 participants, only two said that they tried to avoid eating meat for ethical reasons. Christine (25) said that she avoids chicken because she had “heard rumours that the chicken is not treated that well”. This statement reveals that ethical concerns may indeed nudge consumers into changing their diets, but as Charlotte (29) said, after a week she would usually have forgotten all about it. In fact, most participants said that they are tired of all kinds of instructions “telling us what is incredibly unhealthy all the time or dangerous for us” (Elaine, 42), and that such information becomes “piled up and stored away, really” (Dylan, 33). When asked to consider several in-store measures, the participants favoured measures such as price reduction, recipe booklets and vegetable dinner apps for smartphones. However, when the campaigns they were asked to consider mentioned the words “climate-friendly” or “reducing climate impact”, most participants got rather critical. In fact, some said that they would prefer that the measures were taken in silence. “If it is beneficial for the climate, then wrap it in. Don’t write it down. Rather let it be a side effect” (Dustin, 32).



Overall, participants were rather reluctant to change their diets in a more sustainable direction, with some arguing that they would need serious proof of the environmental impact of meat consumption to change their diets. Meanwhile, most participants were unaware about the climate impacts of food consumption in general and of the impacts of meat in particular. The majority of participants believed in anthropogenic climate change, but many argued that they do not think consumers can solve such a major issue. The male participants were less approving of consumer responsibility, while the women were more divided—the young women were most positive about changing their consumption. Most of the young women said that they would be receptive to in-store campaigns and information suggesting consumers replace meat with vegetables in their diet. The rest of the women, as well as the men, expressed scepticism about and reluctance to changing their eating habits in a more climate-friendly direction.



The focus group interviews illustrate that, despite having limited knowledge about the climate impacts of meat consumption and expressing scepticism towards campaigns instructing consumers to change their diets, many considered increasing the consumption of vegetables and reducing meat consumption as being important for a healthy diet. Focus group participants mentioned other food-related values such as cooking from scratch and preparing and eating tasty meals, in which meat-eating plays an important role for them. Moreover, participants expressed the need for serious proof in order to be persuaded to change their food habits in order to reduce climate change, or wished that climate-friendly initiatives would be introduced in silence.




4.4. Limited Effect of In-Store Promotion of Vegetarian Dinners


During the in-store experiment, taking place over a two-week period, customers took 446 health booklets and 456 climate booklets from the stands in the four stores. The difference is not statistically significant (proportional test of equal share: z = 0.37, p = 0.64). This indicates that framing the in-store marketing campaign as a climate initiative did not spur any additional interest in recipes for vegetable dinners compared to the health framing.



To investigate the effects of the in-store promotions on the sale of vegetables, we ran a regression using the total daily sales of vegetables in kilograms from the four stores for the treatment period and the corresponding days the year before. We controlled for store and weekday. As seen in Table 3, the results show that both types of in-store promotion had an effect on the total sales of vegetables. The stores sold approximately 10% more vegetables per day under the treatment period compared to the year before. This is higher than the general increase in vegetable sales in Norway of 1% from 2013 to 2014 [75]. However, the results also show that the effects on vegetable sales of the two treatments were not significantly different. Although we cannot dismiss that the two treatments might have triggered consumers with different characteristics, we interpret the results as indicating that the increase in sales was a result of the sales promotion itself and that the framings were less important. The increased sale of vegetables is consistent with the literature on sales promotions on food consumption. In a review of the literature, Corinna [76] finds that sales promotions lead to significant short-term sales increases; however, the long-term effects are often less evident.





5. Discussion


5.1. Information to Tackle Low Consumer Awareness


Our findings show that Norwegian consumers have limited knowledge about the environmental impacts of meat consumption. A majority think that reducing food waste and increasing the production of locally produced food are more effective environmental measures than reducing meat consumption. Many of the consumers in the focus groups were also unaware of the negative climate impacts of production and consumption of meat. This underestimation of the climate impact of meat among Norwegian consumers is similar to previous findings with consumers from other countries [36,37,40,41,49,51,60]. The low awareness among Norwegian consumers may partly be explained by the way meat production is discussed and framed in the Norwegian public discourse. Meat production constitutes an important part of Norwegian agricultural production, and it is heavily subsidized. In the public debate on the environmental impact of meat consumption, Norwegian agricultural organizations promote Norwegian meat production as environmentally sustainable and argue for increased production of meat in Norway. Furthermore, they tie Norwegian meat production to local production, which is also emphasised as environmentally sustainable [20].



Although the low consumer awareness is not the sole reason for the limited consumer engagement, it stands out as an obvious barrier to environmentally sustainable meat consumption. One solution, often pointed to in research and policy, is to provide more information to consumers. However, several studies have found that more information in itself is often insufficient to change consumption patterns (e.g., [54,58,77]). Umberger et al. [78] found that information related to beef production processes increased the probability that consumers would pay a premium for grass-fed beef, in particular if the information was health-related. Others have argued that the promotion of the climate benefits of reduced meat consumption should be coupled with the associated health benefits [44], or that the focus should be placed on the health benefits alone as this personal benefit appears to have a greater potential to support behaviour change [49]. Our results show that providing consumers with information about the climate benefits of a vegetable-based diet in recipe booklets distributed in supermarkets had some effect on actual consumption choices. Nevertheless, contrary to what we could expect based on previous findings and recommendations, the effect of this information did not differ from the effect of providing information about the health benefits of the same diet. The results of this study support the notion that being informed about the climate benefits of a vegetable-based diet is necessary, but not sufficient, for a majority of consumers to deliberately act in an environmentally sustainable manner.




5.2. Challenge of Low Consumer Willingness to Alter Their Diets


The focus groups point to some of the main reasons why Norwegian consumers hesitate to reduce their meat consumption for environmental reasons. In addition to the low awareness discussed above, the role of meat in what is considered a “proper dinner” is important. Some of the participants say it would be difficult to adapt to a low-meat diet without this conflicting with their life quality. This is confirmed by the survey findings, which show that consumers who find it difficult to reduce meat consumption are more negative than others to the idea of a meat-free meal per week and to increase the prices of meat products for climate reasons. These results are in line with previous findings emphasizing the functions of meat as being pleasurable and as a way to express and follow traditional and social values [35,36,49,51], as well the implications of meat attachment [46,47,53,60]. Some focus group respondents also point to the very limited impact changes in their consumption practices would have. According to Wibeck and Linnér [79] (in [24]), such an expression of limited agency and knowledge can be seen as ways of negotiating one’s perceived responsibility. These findings indicate that eating habits are strongly routinized and often difficult to change, and that it might be easier for consumers to adapt their attitudes and beliefs to their consumption practices than the other way around. The lack of willingness and/or opportunities to change meat consumption practices may encourage consumers to adopt resistant viewpoints functioning as defence mechanisms [80].



Previous studies have found a positive relationship between high perceived consumer effectiveness and the likelihood of engaging in sustainable behaviour [35,63,64,81]. It is thus a possibility that consumers can become more willing to change their diet if they are convinced about the climate benefits of their individual, as well as collective, efforts. According to Vermeir and Verbeke [81], perceived consumer effectiveness can be positively influenced through education, communication and targeted information. Furthermore, the consumer survey results show that consumers with collectivistic values, and consumers who believe that climate change is real, anthropogenic, and that it represents a threat, are more likely than others to support the idea of a meat-free meal per week and of increasing the prices of meat products for climate reasons. This indicates that educating consumers about climate change in general can affect their support for these ideas and that the effect of policies aimed at engaging consumers depends on the values and political affiliation of the individual consumers. The importance of existing values further means that efforts to inform, educate and encourage consumers to change their diets in a climate-friendly direction would be most effective before strong value identities are formed, for instance as part of primary education [82].




5.3. Policies Seeing Consumers as Change Agents


Overall, focus group respondents were critical of placing too much responsibility on consumers. Some had difficulties seeing that changes at the individual consumer level could result in any real climate impact, arguing that the climate problem had to be resolved at a higher level and that reducing meat consumption was not necessarily the most important measure. This perception, that other human activities are more important and should be targeted first, is supported by previous studies [36,83]. Other focus group participants stressed the difficulties of taking responsibilities they felt were allocated to them as consumers. They were tired of campaigns that encouraged them to change their diets for one reason or the other. This consumer fatigue points to one of the major challenges of placing much responsibility on individual consumers, namely that consumers have a limited attention span, which makes it difficult, if not impossible, to consider all aspects and potential effects of their consumption at all times. This has been termed Consumer Attention Deficit Syndrome (CADS) by Berg and Gornitzka [84], who argue that consumers tend to give their limited attention to consumption areas of a similar nature, while neglecting others. Based on this, Berg and Gornitzka [84] argue that consumer learning from information is limited, since consumers already suffer from information overload. These findings have important implications for policies aimed at reducing the climate impact of food consumption. Although it has been shown that information is an important factor affecting consumer behaviour, demand-side regulatory initiatives such as information provision will likely not be very effective alone. Consumer-oriented policies must also address the complexity of consumer choice and the broader context in which consumers find themselves.



The individualisation of responsibility as a form of environmental governance will only be effective if the governed subjects, in this case the consumers, respond to the ideas of green consumption and individualized responsibility [24]. The results of this study illustrate how people relate to environmentally sustainable consumption in ambiguous ways, and that the understanding of both the problem at hand and the consumers’ responsibilities are negotiated and made sense of relative to a broader context. Both individual factors, such as value orientation, knowledge and scientific understanding, and competences and practices, as well as structural constraints such as product availability and the normative imperative imbued in discourses and governing techniques, are important factors influencing environmentally sustainable consumption of meat.




5.4. Limitations and Future Research


Together, these three studies are too limited to draw decisive conclusions, but illustrate that consumers are not very motivated to make food choices based on what is best for the climate, and point to some of the reasons why this is the case. As our studies are limited, both in scope and duration, further research, especially mixed-methods approaches, should be undertaken in order to assess and potentially verify our findings.



Future studies of in-store behaviour should attempt to include more stores and products, and increase the duration of the experiment. We designed our study as a typical promotion of vegetables, and compared the sales of vegetables in the weeks of the experiment with the sales the year before. Including data from non-treatment stores will be an improvement to the control treatments. In the current study, there is a mismatch between the goal of reducing meat consumption and having measured only the sales of vegetables. Including more product categories in the data collection and analysis will allow studies on the effect on, for example, meat and fish sales. Increasing the duration of the promotion period and including post-promotion sales will give results on long-term effects [85]. It would also be very interesting to test interventions targeting meat consumption directly, as negative labelling has often been found to be more effective than positive labelling [86,87,88,89,90]. In practice, grocery stores are seldom open to creating negative in-store promotions and are often very restrictive when it comes to sharing sales data with researchers.





6. Conclusions


Both at the global and local levels of governance, consumers are often allocated a large share of the responsibility for environmental sustainability. Consumers are perceived to be a part of the solution to complex problems such as climate change, and they are expected to be aware of their responsibility. In the context of food, one of the most important contributions to reducing climate change would be to transition towards a plant-based and low-meat diet. In this article, we find that Norwegian consumers are hesitant about making this change. This is because they have limited knowledge about the climate impact of meat consumption, but also because they are resistant to the idea that this is their responsibility as consumers. Providing information about the climate benefits of reduced meat consumption in an in-store experiment had some effect on vegetable sales, but the effect was equally strong when providing information about the associated health benefits.



Based on these findings, we argue that environmental policies aiming to transfer part of the responsibility for reducing greenhouse gas emissions to food consumers is being challenged by the fact that consumers are still not ready to make food choices based on what is best for the climate. Information or understanding is insufficient on its own to drive changes in behaviours or practices. This suggests that most of the existing measures to influence consumers will be unsuccessful and that future campaigns need to raise awareness by communicating scientific evidence of both the impact of climate change and how reduced meat consumption can help solve climate change. Nevertheless, regulating the supply side would likely be more effective in reducing the climate impacts of meat consumption.
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Table A1. Population and sample by age and gender (percent).






Table A1. Population and sample by age and gender (percent).





	
Population

	
Age

	

	

	

	

	




	

	
18–29 years

	
30–39 years

	
40–49 years

	
50–59 years

	
60–89 years

	
Total






	
Men

	
10.3

	
9.2

	
9.7

	
8.4

	
12.3

	
49.9




	
Women

	
9.9

	
8.8

	
9.2

	
8.1

	
14.1

	
50.1




	
Total

	
20.3

	
18.0

	
18.9

	
16.5

	
26.5

	
100




	
Sample

	

	

	

	

	

	




	
Men

	
9.1

	
6.9

	
8.8

	
10.1

	
15.5

	
50.3




	
Women

	
10.8

	
6.1

	
8.1

	
8.7

	
16.0

	
49.7




	
Total

	
19.9

	
12.9

	
16.9

	
18.7

	
31.5

	
100
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Table A2. Population and sample by education level (percent).






Table A2. Population and sample by education level (percent).





	
Highest Level of Education Achieved

	
Population 16 Years and Older *

	
Sample 18 Years and Older






	
Primary and lower secondary education

	
29.8

	
7.0




	
Vocational education and training

	
25.5




	
Upper secondary education

	
42.9

	
40.9




	
Higher education, up to four years in duration

	
20.8

	
18.4




	
Higher education, more than four years in duration

	
6.5

	
8.2




	
Total

	
100

	
100




	
Number

	
3,877,727

	
1532








* http://www.ssb.no/utniv/tab-2010-06-25-01.html. 












Appendix B. Operationalisation of Variables
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Table A3. Operationalisation of variables.






Table A3. Operationalisation of variables.










	Variable
	Operationalisation
	Mean (SD)





	Dependent variables
	
	



	Meat-free meal
	Measured at ordinal level based on evaluations of the statement “It is a good idea for the environment to have a meat-free day per week”. The response alternatives consist of a five-point Likert scale from strongly disagree (1) to strongly agree (5) in addition “don’t know” and no response. Respondents who answered “don’t know” are excluded from the analysis.
	3.40 (1.41)



	Increase prices
	Measured at ordinal level based on evaluations of the statement “The prices on meat products should be increased for environmental reasons”. The response alternatives consist of a five-point Likert scale from strongly disagree (1) to strongly agree (5) in addition “don’t know” and no response. Respondents who answered “don’t know” are excluded from the analysis.
	2.20 (1.22)



	Demographic variables
	
	



	Gender
	Measured at nominal level, 0 = man, 1 = woman.
	0.50 (0.50)



	Age
	Measured at ordinal level with five categories, 0 = 18–29, 1 = 30–39, 2 = 40–49, 3 = 50–59, 4 = 60+.
	2.11 (1.48)



	Education level
	Measured at nominal level based on the question “What is the highest level of education you have completed?” The analysis employs a dummy variable for higher education = education at university college or university level (1). Lower education (primary school, secondary school and upper secondary school) constitute the reference category (0).
	0.26 (0.44)



	Income
	Measured at ordinal level based on the question “Approximately how large is your annual gross income (before taxes and deductions)?” The response alternatives consist of six categories: 0 = less than NOK 200,000, 1 = NOK 200,000–NOK 299,999, 2 = NOK 300,000–NOK 399,999, 3 = NOK 400,000–NOK 599,999, 4 = NOK 600,000–NOK 799,999, 5 = more than NOK 800,000.
	1.81 (1.33)



	Income residual category
	Measured at nominal level as 1 = do not want to provide this information, 0 = NOK 200,000–NOK 299,999, 2 = NOK 300,000–NOK 399,999, 3 = NOK 400,000–NOK 599,999, 4 = NOK 600,000–NOK 799,999, 5 = more than NOK 800,000.
	0.06 (0.25)



	Value and attitudinal variables
	
	



	Values
	Measured as an index (α = 0.70) combining respondents’ replies to four statements: (1) A high level of taxes keeps public services secure, (2) The problems facing developing countries matter to us all, (3) More of the tasks performed by the public sector today should be performed by the private sector, (4) Government intrudes too much into people’s lives. The response alternatives consist of a five-point scale from strongly agree (1) to strongly disagree (5) in addition “don’t know” and no response. Respondents who answered “don’t know” are excluded from the analysis. The scale used in the analysis goes from most collectivistic (0) to most individualistic (4) values.
	2.42 (0.74)



	Climate scepticism
	Measured as an index (α = 0.91) combining respondents’ replies to 12 statements about climate change: (1) I am certain that climate change is happening, (2) Floods and heat waves are not increasing in volume, they are just being reported more by the media, (3) Climate change is largely human-made, (4) Reports that human activities cause climate change are exaggerated, (5) We know enough today to say that climate change is a problem, (6) Climate change is receiving too much attention, (7) In general, I would say that climate change is being exaggerated in the news, (8) I am worried about the consequences climate change can have for us humans, (9) It is too early to say whether climate change represents a problem, (10) Climate change is just natural variations in the earth’s temperature, (11) Climate change is given too much attention, (12) The evidence for climate change is reliable. The response alternatives consist of a five-point Likert scale from strongly agree (1) to strongly disagree (5) in addition “don’t know” and no response. Respondents who answered “don’t know” are excluded from the analysis. The scale used in the analysis goes from trust in climate science (0) to climate scepticism (4).
	1.00 (0.85)



	Practice variables
	
	



	Hard to reduce meat consumption
	Measured at ordinal level based on the statement “It is hard for me to reduce meat consumption”. The response alternatives consist of a five-point Likert scale from strongly disagree (0) to strongly agree (4) in addition “don’t know” and no response.
	1.89 (1.28)



	Have reduced meat consumption
	Measured at nominal level based on the question “Have environmental problems caused you to reduce your meat consumption?” The response alternatives consist of no (0) and yes (1) in addition to “don’t know”, “not relevant” and no response.
	0.14 (0.34)



	Have reduced meat consumption residual category
	Measured at nominal level based on the question “Have environmental problems caused you to reduce your meat consumption?” The response alternatives consist of “no” (0) and “yes” (0) in addition to “don’t know” (1), “not relevant” (1) and no response. Respondents who answered “don’t know” or “not relevant” constitutes the residual category.
	0.07 (0.26)
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Table A4. Overview of focus group participants.






Table A4. Overview of focus group participants.





	
Focus Group

	
Name

	
Age

	
Marriage Status

	
Children

	
Profession






	
C Women, 25–35

	
Carol

	
31

	
Single mother

	
One child

	
Nurse




	
Charlotte

	
29

	
Single

	
-

	
Economy consultant




	
Catherine

	
25

	
Single (boyfriend)

	
-

	
Internship, fish industry




	
Cheryl

	
25

	
Single mother

	
Two children

	
Housewife




	
Courtney

	
31

	
Single

	
-

	
Librarian




	
Christine

	
25

	
Single (boyfriend)

	
-

	
Master student




	
D Men, 25–35

	
Daniel

	
27

	
Cohabitant

	
Expecting first child

	
Teacher




	
David

	
33

	
Cohabitant

	
-

	
Computer software




	
Dennis

	
29

	
Cohabitant

	
-

	
Sales




	
Douglas

	
28

	
Married

	
Expecting first child

	
Sales




	
Dylan

	
32

	
Married

	
Expecting third child

	
Student, shopkeeper




	
Dustin

	
32

	
Married

	
Expecting first child

	
IT




	
E Women, 36–45

	
Elaine

	
43

	
Married

	
One child

	
Manager




	
Elizabeth

	
42

	
Married

	
Two children

	
Nurse




	
Erin

	
42

	
Married

	
One child

	
Manager




	
Ellen

	
36

	
Married

	
-

	
Nurse




	
Emily

	
38

	
Married

	
Two children

	
Teacher




	
Eve

	
36

	
Married

	
Two children

	
Nurse




	
F Men 36–45

	
Felix

	
40

	
Married

	
-

	
Shopkeeper




	
Frank

	
39

	
Married

	
One child

	
Hospital worker




	
Finley

	
39

	
Married

	
Two children

	
Project manager




	
Floyd

	
42

	
Married

	
Two children

	
Senior advisor




	
Fred

	
37

	
Married

	
One child

	
Caretaker




	
Flynn

	
45

	
Married

	
Two children

	
Musician










Appendix D. Supplementary Illustrations


The experiment used a stand displaying a poster at the top and booklets with 16 vegetable dinner recipes for at the bottom. Figure A1 shows how the booklet stands appeared in the stores.
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Figure A1. Placement of booklets in stores. 






Figure A1. Placement of booklets in stores.
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The posters, front page of the booklets and the recipes inside the booklet were the same in the two treatments, except for the wording on the poster and front page. The message on the poster and front page of the booklets was framed as either a health or a climate message. The text on the poster and front page of the booklet was “Vegetable dinner—good for your health” or “Vegetable dinner—good for the climate”. In the lower-left corner of the poster and front page, the health version had a “Five a day” logo from the Information Office for Fruit and Vegetables, while the climate version had the logo of the environmental organisation Future in Our Hands. Both organisations are well known in Norway.



A second difference between the two treatments was the text on the second page of the booklet. In the health version there was a short text written by the Information Office for Fruit and Vegetables describing why it is good for your health to eat vegetables. The climate version had a short text written by the environmental organisation explaining why eating vegetables is good for the climate. These texts were not visible unless you opened the booklet. Figure A2 shows the front page of the two recipe booklets.
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Figure A2. Front pages of recipe booklets. Health framing (left) and climate framing (right). 






Figure A2. Front pages of recipe booklets. Health framing (left) and climate framing (right).
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Appendix E. Figures Sales Data
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Figure A3. Sales in kilogram per store per day. Treatment and weekdays. 






Figure A3. Sales in kilogram per store per day. Treatment and weekdays.
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Figure A4. Sales in kilogram per store per day. Treatment and store number. 






Figure A4. Sales in kilogram per store per day. Treatment and store number.
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Appendix F. Sales Data
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Table A5. Sales dataset. Sales in kilograms per store per day with information on store number, weekday and treatments.






Table A5. Sales dataset. Sales in kilograms per store per day with information on store number, weekday and treatments.





	Day
	Store
	Weekday
	Health
	Climate
	Kg





	1
	1
	1
	0
	0
	516



	1
	2
	1
	0
	0
	431



	1
	3
	1
	0
	0
	353



	1
	4
	1
	0
	0
	286



	2
	1
	2
	0
	0
	375



	2
	2
	2
	0
	0
	342



	2
	3
	2
	0
	0
	312



	2
	4
	2
	0
	0
	245



	3
	1
	3
	0
	0
	450



	3
	2
	3
	0
	0
	333



	3
	3
	3
	0
	0
	299



	3
	4
	3
	0
	0
	205



	4
	1
	4
	0
	0
	434



	4
	2
	4
	0
	0
	315



	4
	3
	4
	0
	0
	343



	4
	4
	4
	0
	0
	253



	5
	1
	5
	0
	0
	534



	5
	2
	5
	0
	0
	500



	5
	3
	5
	0
	0
	596



	5
	4
	5
	0
	0
	389



	6
	1
	6
	0
	0
	671



	6
	2
	6
	0
	0
	502



	6
	3
	6
	0
	0
	653



	6
	4
	6
	0
	0
	489



	7
	1
	1
	0
	0
	494



	7
	2
	1
	0
	0
	483



	7
	3
	1
	0
	0
	331



	7
	4
	1
	0
	0
	248



	8
	1
	2
	0
	0
	386



	8
	2
	2
	0
	0
	392



	8
	3
	2
	0
	0
	362



	8
	4
	2
	0
	0
	211



	9
	1
	3
	0
	0
	358



	9
	2
	3
	0
	0
	312



	9
	3
	3
	0
	0
	300



	9
	4
	3
	0
	0
	209



	10
	1
	4
	0
	0
	397



	10
	2
	4
	0
	0
	332



	10
	3
	4
	0
	0
	297



	10
	4
	4
	0
	0
	211



	11
	1
	5
	0
	0
	505



	11
	2
	5
	0
	0
	424



	11
	3
	5
	0
	0
	540



	11
	4
	5
	0
	0
	348



	12
	1
	6
	0
	0
	663



	12
	2
	6
	0
	0
	439



	12
	3
	6
	0
	0
	524



	12
	4
	6
	0
	0
	305



	13
	1
	1
	0
	0
	446



	13
	2
	1
	0
	0
	374



	13
	3
	1
	0
	0
	276



	13
	4
	1
	0
	0
	195



	14
	1
	1
	1
	0
	555



	14
	2
	1
	0
	1
	503



	14
	3
	1
	1
	0
	317



	14
	4
	1
	0
	1
	248



	15
	1
	2
	1
	0
	375



	15
	2
	2
	0
	1
	418



	15
	3
	2
	1
	0
	334



	15
	4
	2
	0
	1
	256



	16
	1
	3
	1
	0
	447



	16
	2
	3
	0
	1
	464



	16
	3
	3
	1
	0
	338



	16
	4
	3
	0
	1
	236



	17
	1
	4
	1
	0
	458



	17
	2
	4
	0
	1
	381



	17
	3
	4
	1
	0
	322



	17
	4
	4
	0
	1
	252



	18
	1
	5
	1
	0
	602



	18
	2
	5
	0
	1
	475



	18
	3
	5
	1
	0
	482



	18
	4
	5
	0
	1
	350



	19
	1
	6
	1
	0
	769



	19
	2
	6
	0
	1
	520



	19
	3
	6
	1
	0
	549



	19
	4
	6
	0
	1
	475



	20
	1
	1
	1
	0
	638



	20
	2
	1
	0
	1
	610



	20
	3
	1
	1
	0
	340



	20
	4
	1
	0
	1
	312



	21
	1
	2
	0
	1
	483



	21
	2
	2
	1
	0
	466



	21
	3
	2
	0
	1
	304



	21
	4
	2
	1
	0
	220



	22
	1
	3
	0
	1
	477



	22
	2
	3
	1
	0
	374



	22
	3
	3
	0
	1
	348



	22
	4
	3
	1
	0
	276



	23
	1
	4
	0
	1
	397



	23
	2
	4
	1
	0
	363



	23
	3
	4
	0
	1
	302



	23
	4
	4
	1
	0
	266



	24
	1
	5
	0
	1
	522



	24
	2
	5
	1
	0
	570



	24
	3
	5
	0
	1
	561



	24
	4
	5
	1
	0
	417



	25
	1
	6
	0
	1
	834



	25
	2
	6
	1
	0
	579



	25
	3
	6
	0
	1
	617



	25
	4
	6
	1
	0
	479



	26
	1
	1
	0
	1
	579



	26
	2
	1
	1
	0
	546



	26
	3
	1
	0
	1
	301



	26
	4
	1
	1
	0
	256



	27
	1
	2
	0
	1
	403



	27
	2
	2
	1
	0
	420



	27
	3
	2
	0
	1
	268



	27
	4
	2
	1
	0
	187
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Figure 1. Respondents’ ranking of the perceived environmental benefit of four measures. Percent shown for the rankings of each measure, where 1 is the most environmentally friendly (N = 1049). 
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Table 1. Support for potential environmental measures. Shown in percent (N = 1530).
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	Strongly Disagree (1)
	Disagree (2)
	Neutral (3)
	Agree (4)
	Strongly Agree (5)
	Mean
	Do not know





	It is a good idea for the environment to have a meat-free day per week
	15
	9
	18
	23
	26
	3.40
	9



	The prices on meat products should be increased for environmental reasons
	38
	23
	19
	11
	5
	2.20
	4
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Table 2. Regression analyses on determinants of support for potential meat reduction measures.
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Meat-Free Meal

	
Increase Prices




	

	
Para

	
SE

	
R2adj

	
∆ R2adj

	
Para

	
SE

	
R2adj

	
∆ R2adj






	
Step 1

	

	

	
0.03

	
0.03

	

	

	
0.04

	
0.04




	
Constant

	
3.1 **

	
0.11

	

	

	
2.17 **

	
0.10

	

	




	
Female

	
0.32 **

	
0.09

	

	

	
0.30 **

	
0.08

	

	




	
Age (low)

	
0.06 *

	
0.03

	

	

	
−0.01

	
0.02

	

	




	
Education (low)

	
0.40 **

	
0.10

	

	

	
0.43 **

	
0.08

	

	




	
Income (low)

	
−0.06

	
0.04

	

	

	
−0.08 *

	
0.03

	

	




	
Income residual category

	
−0.06

	
0.18

	

	

	
−0.14

	
0.16

	

	




	
Step 2

	

	

	
0.20

	
0.17

	

	

	
0.22

	
0.18




	
Constant

	
4.25 **

	
0.16

	

	

	
3.40 **

	
0.14

	

	




	
Female

	
0.19 *

	
0.08

	

	

	
0.19 **

	
0.07

	

	




	
Age (low)

	
0.07 **

	
0.03

	

	

	
0.00

	
0.02

	

	




	
Education (low)

	
0.05

	
0.09

	

	

	
0.13

	
0.08

	

	




	
Income (low)

	
−0.00

	
0.03

	

	

	
−0.03

	
0.03

	

	




	
Income residual category

	
0.22

	
0.17

	

	

	
0.12

	
0.14

	

	




	
Individualistic values (collectivistic to individualistic values)

	
−0.21 *

	
0.06

	

	

	
−0.31 **

	
0.05

	

	




	
Climate scepticism (trust to scepticism)

	
−0.6 **

	
0.05

	

	

	
−0.47 **

	
0.04

	

	




	
Step 3

	

	

	
0.28

	
0.08

	

	

	
0.29

	
0.07




	
Constant

	
4.53 **

	
0.17

	

	

	
3.54 **

	
0.15

	

	




	
Female

	
0.04

	
0.08

	

	

	
0.06

	
0.07

	

	




	
Age (low)

	
0.03

	
0.03

	

	

	
−0.04

	
0.02

	

	




	
Education (low)

	
0.02

	
0.09

	

	

	
0.11

	
0.07

	

	




	
Income (low)

	
0.00

	
0.03

	

	

	
−0.02

	
0.03

	

	




	
Income residual category

	
0.14

	
0.16

	

	

	
0.07

	
0.14

	

	




	
Individualistic values (collectivistic to individualistic values)

	
−0.19 **

	
0.05

	

	

	
−0.29 **

	
0.05

	

	




	
Climate scepticism (trust in climate science to scepticism)

	
−0.47 **

	
0.05

	

	

	
−0.36 **

	
0.04

	

	




	
Hard to reduce meat consumption

	
−0.23 **

	
0.03

	

	

	
−0.16 **

	
0.03

	

	




	
Have reduced meat consumption

	
0.63 **

	
0.11

	

	

	
0.63 **

	
0.09

	

	




	
Have reduced meat consumption residual category

	
0.46

	
0.15

	

	

	
0.63 *

	
0.09 **

	

	




	
N

	
1112

	

	

	

	
1162

	

	

	








Notes: **, * indicate significance at 1% and 5%, respectively. Reference categories in parentheses. See Appendix B for operationalisation of variables.
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Table 3. Regression of in-store promotions on sales of vegetables.
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Vegetable Sales




	

	
Para

	
SE






	
Constant

	
422.52 ***

	
48.81




	
Health a

	
46.08 ***

	
14.58




	
Climate a

	
46.79 ***

	
14.58




	
N

	
108

	




	
Adjusted R2

	
0.80

	








Notes: The dependent variable is total sales of vegetables per store per day. N is the number of days times number of stores, 27 × 4. Controlling for stores and weekdays in the estimation. *** indicates significance at 1%. a Dummy variables equal one if treatment, zero otherwise.
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