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Abstract   

With growing evidence for the major negative effects of global meat consumption on human health and the 

environment, nudging seems to offer policy makers a promising way to shift consumers towards more plant-

based diets and consequently reduce their meat intake. However, prevailing research regarding the effectiveness 

of nudging as a way to influence food choices is limited, especially for nudging studies that utilize food descriptors 

as a strategy. The present study aims to extend existing research by investigating the effect of indulgent (“soul-

comforting”) and healthy (“nutritious green”) descriptors, compared to basic (“plant-based”) descriptors, on 

consumers’ propensity to choose a vegetarian food box over a meat box. The study further examines whether 

the influence of indulgent and healthy descriptors on vegetarian food choice is moderated by other variables. 

The study is based on an online questionnaire with a choice experiment involving 910 respondents. No significant 

difference in the food box choice was found between the indulgent, healthy and basic descriptors, while the 

indulgent descriptor alone had a significant direct effect on the likelihood of selecting a vegetarian food box. 

Participants’ state of hunger negatively moderated the relationship between indulgent descriptors and 

vegetarian food choice and healthy descriptors and vegetarian food choice, respectively. The findings of the 

study suggest that using indulgent and healthy descriptors for vegetarian food represents a novel, low-cost 

nudge strategy that holds potential for stimulating plant-based consumption. Practitioners, policy makers and 

the general public may benefit from employing the nudge strategy to encourage a shift towards less meat-heavy 

diets.  
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1. Introduction 

Today, our planet and our societies are facing a multitude of major challenges. Among them, especially an 

anthropogenic climate change is very likely to further increase the occurrence of natural catastrophes, such as 

hurricanes, floods and droughts and thereby poses a growing threat to human kind. The surge in global meat 

production has been identified as one of the main drivers of climate change (Steinfeld et al., 2006 ). The growing 

popularity of Western-style diets, which are high in animal-based and processed foods, puts immense pressure 

on our current food systems worldwide (WWF, 2017). The efforts of the food industry to meet the increasing 

demand for meat products is not being accomplished without severe sacrifices. Scientifically proven negative 

effects of livestock production come with a rise in environmental pollution, biodiversity loss and overexploitation 

of precious natural resources (FAO, 2015). Furthermore, heavy meat-based diets are proven to endanger human 

health by increasing the probability of suffering from non-communicable diseases, such as heart diseases, 

diabetes and obesity. Nevertheless, meat consumption spikes worldwide and human kind appears to be 

incapable to recognize the immensely negative potential of this new weapon of mass destruction (Lawrence, 

2019). Hence, one might wonder why human kind exposes itself to this self-imposed threat? We assume that 

the ‘why’ is deeply rooted in societal structures around the globe (Cruwys, Bevelander & Hermans, 2015). Today, 

meat consumption does not only serve nutritional purposes but does also stand for prosperity and wealth and is 

therefore firmly anchored within cultural and habitual routines (Carlisle & Hanlon, 2014). As meat consumers 

appear largely unwilling to reduce their meat intake, the question, how human kind can move away from not 

only consuming animal life but from consuming the future of human kind, is more relevant than ever before.     

Thaler and Sunstein (2008) once said that “self-control issues are most likely to arise when choices and their 

consequences are separated in time” (p. 80). Especially dietary patterns are influenced by long-term habits and 

rarely provide constructive feedback on how food consumption affects both the environment and human health. 

For instance, non-communicable diseases only appear after several years of consuming high levels of saturated 

fats (Reisch, Eberle & Lorek, 2013). In situations when feedback does not properly work as an incentive to change 

behaviour, consumers might benefit from nudging, as nudging tackles the habitual element of human behaviour 

and represents an emerging strategy to overcome flawed human behavioural routines. By creating an 

environment filled with sub(conscious) impulses and triggers, nudging incentivises consumers to adjust their 

dietary patterns. 
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As concerns regarding the negative impacts of global meat consumption on the environment and human health 

grow, this thesis investigates whether nudging as an innovative policy tool can be utilized to reduce meat 

consumption. More precisely, it aims to provide insights on whether indulgent or healthy, rather than basic 

descriptors can promote vegetarian food choices. Hence, we work with the following research question:  

Nudging to reduce meat consumption: Can indulgent or healthy descriptors promote vegetarian food 

choices? 

Based on this research question, we formulate the following three main hypotheses which serve as milestones 

for structuring the overall research and knowledge generation process: 

H1: Indulgent descriptors will have a positive effect on consumers’ decision to select vegetarian options. 

H2: Healthy descriptors will have a positive effect on consumers’ decision to select vegetarian options.  

H3: The impact of indulgent descriptors is stronger than the impact of healthy descriptors on vegetarian 

food choices. 

Indulgent and healthy descriptors belong to the greater concept of descriptive labels. Generally, descriptive 

labels include a number of categories such as geographic, affective and sensory descriptors (Wansink, Painter, & 

Ittersum, 2001). Sensory descriptors highlight the flavour and taste of foods and thus include indulgent 

descriptors. Past research demonstrated that taste-driven descriptors are effective in promoting vegetarian 

options and that they seem to emerge as a successful strategy to encourage plant-based consumption. For 

example, Turnwald, Boles and Crum (2017) found that labelling vegetables with indulgent descriptors 

significantly increased the number of people picking the vegetarian dish compared with healthy or basic 

descriptors. For indulgent descriptors, Turnwald et al. (2017) used names such as “slow-roasted caramelized 

zucchini bites” and “rich buttery roasted sweet corn”, compared to healthy descriptors, like “nutritious green 

zucchini” and “vitamin-rich corn”, and compared to basic descriptors, like “zucchini” and “corn” (p. 1217). In 

order to test the impact of indulgent and healthy descriptors compared to basic descriptors on vegetarian food 

choices, an online study is conducted which consists of three different survey treatments. Every participant will 

be assigned to a survey that is comprised of three food choices which are described by either indulgent, healthy 

or basic food descriptors.  
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While current literature concentrates on promoting a higher frequency of vegetable consumption, this study 

aims to extend the knowledge on whether indulgent and healthy descriptors increase the likelihood that 

consumers select a vegetarian food choice over a non-vegetarian food choice. In addition, most studies in the 

field take place in an out-of-home environment, like public canteens or restaurants rather than within home 

environments. In this study, participants are primarily asked to choose a food box which will be delivered to their 

homes and requires the preparation of the chosen meal at home. Therefore, this study does not only add further 

insights into how changing food descriptors might promote the adoption of plant-based diets, but it also enriches 

the existing literature on how indulgent and healthy descriptors affect food choices in home environments. 

Moreover, the present study contributes to a small body of research that conducts studies on the potential of 

nudging as an innovative policy instrument for reducing meat consumption. Thereby, this thesis provides insights 

on nudging in the food sector and builds a fundament on which future research can elaborate on further. 

Practitioners, policy makers and the general public may benefit from employing findings of this study to 

encourage a shift towards more plant-based diets. 

To test the hypotheses and to answer the developed research question, this thesis is structured as follows: 

Chapter 1 introduces the motivation and objectives of the thesis. Chapter 2 presents a literature review on the 

concept of nudging in the context of meat consumption and provides a theoretical foundation for this study. The 

concept of nudging and its underlying theories are assessed from a critical perspective. Moreover, global impacts 

of increasing meat intake, barriers to reduce meat consumption and classifications of meat consumers are 

discussed in order to demonstrate the relevance of applying nudging to practice. In the final section of the 

chapter, an evaluation of currently applied policy instruments is provided followed by a systematic literature 

review on nudging as novel policy instrument to reduce meat consumption. Based on the findings of the 

literature review, Chapter 3 formulates the research question and the hypotheses in this study. Chapter 4 

provides a theoretical categorization of the applied nudge intervention. The chapter aims to set the scene for 

the following chapters that design and analyse the nudge intervention. Thereafter, Chapter 5 describes the 

methodology of the study, including the study overview and procedure, validity and reliability considerations, 

and the underlying research design. Chapter 6 comprises the statistical analysis and presents the results of 

descriptive statistics, as well as the statistics of chi-square test of homogeneity and binary logistic regressions. In 

the following Chapter 7, the findings of the conducted analyses are discussed and connected to relevant theory. 

Important implications for theory and practice are given. Furthermore, limitations of the study are presented 
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and connected to suggestions for future research. Finally, the conclusion in Chapter 8 summarizes the results of 

the paper and answers the research question.    

 

2. Literature Review and Theoretical Considerations  

This chapter aims to review the existing academic knowledge on the concept of nudging in the context of meat 

consumption and provides the theoretical basis for the research design of this study. The reviewed literature 

includes peer-reviewed academic journals, books, official policy reports, commissioned research reports, and 

field experiments employing nudge-based interventions. Unlike previous reviews, this chapter does not focus on 

the entire behavioural economics discipline (e.g. Moseley & Stoker, 2013), but rather investigates the concept 

of nudging in the selected domain of meat consumption.  

2.1 The Concept of Nudge  

Since the publication of Thaler and Sunstein’s book “Nudge: Improving Decisions about Health, Wealth and 

Happiness” (Thaler & Sunstein, 2008), nudge concepts have become of increasing interest and debate among 

public policy makers and academics alike (Hausman & Welch, 2010; Mongin & Cozic, 2014). Despite the broad 

interest, it exists disagreement and confusion as to what exactly is to be regarded as a nudge (Hansen, 2016a, 

2016b; Lehner, Mont & Heiskanen, 2016, Sunstein 2014a). Thus, the approach of testing and utilizing the nudge 

approach to induce behavioural change, such as reducing meat consumption, is being threatened by an 

insufficient understanding of its terminology and scientific nature (Hansen, Skov & Skov, 2016). To properly 

investigate the research question, it is crucial to first critically assess the theoretical foundations of the nudge 

approach before clarifying what the remainder of this thesis will understand by the term.  

Therefore, the section starts by debating the definition of nudge and takes a critical stance towards contradicting 

perceptions about what exactly counts as a nudge. Two related concepts, including choice architecture and 

libertarian paternalism, are briefly discussed. The section then separates nudge from nudging and gives insights 

into dual process theory as the underpinning foundation of nudging, followed by an analysis of existing nudging 

tools. Thereafter, factors that consciously and unconsciously influence people’s food choices are discussed. 
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2.1.1 Nudge, Choice Architecture and Libertarian Paternalism 

When assessing the concept of nudge, it becomes obvious that different definitions are applied in literature and 

research and conclusions of the term’s actual meaning diverge. The term nudge was originally used in the context 

of behavioural change by Richard Thaler and Cass Sunstein (2008), who define a “nudge” as follows:  

A nudge, as we will use the term, is any aspect of the choice architecture that alters people’s behaviour 

in a predictable way without forbidding any options or significantly changing their economic incentives. 

To count as a mere nudge, the intervention must be easy and cheap to avoid. Nudges are not mandates. 

Putting fruit at eye level counts as a nudge. Banning junk food does not. (p. 6)  

As pointed out by Hausman and Welch (2010), Thaler and Sunstein’s (2008) original definition of a nudge only 

provides two negative conditions – in other words, conditions that imply what nudges are not – and a series of 

positive examples distributed throughout their book (Thaler & Sunstein, 2008). Regarding the former, the 

conditions are (1) not forbidding any option and (2) not significantly changing economic incentives. Examples of 

what may be seen as a nudge include: default rules such as the automatic registration as an organ donor unless 

one has opted out; social norms like the comparison of household’s energy consumption with their neighbours, 

reinforced by happy or unhappy emoticons; provision of information in accessible forms such as graphic warnings 

for cigarettes, or nutrition and calorie labels on food. Despite its widespread use, Thaler and Sunstein’s (2008) 

definition and examples have been criticised as being too broad and imprecise (Hansen, 2016a, 2016b; Hansen 

& Jespersen, 2013; Hausman & Welch, 2010). 

Some authors have attempted to launch more concise definitions grounded in the same behavioural principles 

that Thaler and Sunstein (2008) rely on. In their paper “Debate: To Nudge or not to Nudge”, Hausman and Welch 

(2010) object that Thaler and Sunstein’s original definition only bars influencing behaviour with economic 

incentives and argue convincingly that a viable definition must involve other non-economic incentives as well. 

Their underlying rationale is that the original definition would also classify a 10,000-volt electroshock as a nudge, 

as long as the person being nudged could easily walk away from it (Hansen & Jespersen, 2013). Thus, here we 

agree with Hausman and Welch’s (2010) revised definition that something is not a nudge if it works by changing 

all kinds of incentives – including non-economic incentives “in terms of time, trouble, social sanctions, and so 

forth” (p. 126).  
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In accordance with the critique of Hausman and Welch (2010), Hansen (2016a) provides an alternative definition 

that encompasses all types of incentives and introduces intentionality into the debate about the nudge approach. 

Highly relevant to the perspective of intentionality is the distinction Hansen and Jespersen (2013) and Hansen 

(2016a) make between treating nudge as a noun and as a verb. As they point out, the term is often used 

interchangeably (e.g. Hausman & Welch, 2010). In Thaler and Sunstein’s (2008) original definition, nudge is 

treated as a noun referring to “any aspect of the choice architecture” (p. 6). Hausman and Welch’s definition 

(2010), on the other hand, takes intentionality into account by defining nudges according to the verb approach 

and therefore draws the distinction between choices that are intentionally influenced and choices that are not. 

Even though the question of whether to treat the term nudge as a verb or noun might seem ridiculous at first 

glance, it makes an important difference because it introduces intentionality into the nudge terminology (Hansen 

& Jespersen, 2013). Rather than formulating a new definition, we believe it is only reasonable to follow Hausman 

and Welch (2010) and Hansen’s (2016a) suggestion to the notion of nudge as to incorporate all types of incentives 

as well as intentionality into the understanding of the term nudge. Given the lack of a consistent theoretical 

specification of the nudge concept, it is pivotal to gain more insights into the usage of the term. 

In a search for a clear and consistent understanding, we find that considerable divergences exist as to what 

exactly counts as a nudge in current literature (House of Lords, 2011; Lehner et al., 2016; Hansen, 2016a). For 

instance, it is often debated whether the provision of information is a nudge or not (Lehner et al., 2016; Hansen 

2016a). In his book “Why Nudge?”, Sunstein (2014b) is straightforward on this point and states that the 

“provision of information is certainly a nudge […]” (p. 55). Despite Sunstein’s assertion to the contrary, Hansen 

(2016a) holds the clear opinion that the provision of factual information does not qualify as a nudge. Ölander 

and Thøgersen (2014) differentiate between several forms of information and exclude information provided by 

means of mass media campaigns from the nudge concept. However, according to the authors, making 

information available to consumers in the form of eco-labels counts as a nudge – especially, if the goal is to 

simplify and frame information in order to facilitate choices. 

Apart from the confusion regarding the provision of information, it remains unclear whether the addition or 

removal of choice options may count as a nudge (Hansen, 2016a). The original definition provided by Thaler and 

Sunstein (2008) is too vague to give a clear answer (Mongin & Cozic, 2014). This vagueness is clearly illustrated 

by the debate about the Big Gulp Ban initiated by former New York City Mayor Michael Bloomberg (Grynbaum, 

2012). Bloomberg suggested banning Big Gulp soft drinks to nudge down consumption. However, consumers 
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could still purchase two Half Gulps instead of one Big Gulp to circumvent the ban. Whether the costs of avoiding 

the ban – added inconvenience and a slightly higher price – would qualify the policy as a nudge is interpreted 

differently. While Bloomberg referred to the ban as a nudge (Burkeman, 2012), Thaler claimed the opposite in a 

tweet: “To state the obvious: a BAN is not a NUDGE. The opposite in fact. So don't blame Bloomberg’s ban on 

large soda cups on us” (Thaler, 2014). However, several commentators were not convinced on Thaler’s disclaimer 

and pointed out how the Big Gulp Ban qualifies as a nudge (Burkeman, 2012; Hansen, 2016a; Hansen et al., 2016). 

These disagreements and ambiguities exemplify the lack of a clear delineation of the nudge concept that must 

be kept in mind throughout this study. Essentially what they all have in common is the view that the context 

plays an important role in determining the outcome of a choice, namely the choice architecture.  

From the original definition by Thaler and Sunstein (2008), it is obvious that the notion of choice architecture is 

essential to the nudge concept, since it refers to the structure of the environment which influences the way in 

which choices are made. The person who creates that environment and indirectly influences people’s choices is 

seen as a choice architect (Balz, Sunstein & Thaler, 2014). According to Thaler and Sunstein (2008), a choice 

architect is responsible for coordinating the contexts in which individuals take decisions. Given this definition, 

many people emerge as choice architects, whether they realize it or not. For instance, doctors describing 

alternative treatments for a patient, cafeteria managers arranging food or public policy managers are just a few 

of the many examples of choice architects mentioned by Thaler and Sunstein. Furthermore, Reisch, Sunstein and 

Gwozdz (2017) suggest that choice architects are key contributors to changing nutritional patterns, which makes 

the concept highly relevant to our study, as it focuses on the reduction of meat consumption. It becomes obvious 

that choice architects can have considerable power to influence people’s choices (Mongin & Cozic, 2014). In 

particular, they have the power to nudge people towards better decision making without restricting their 

freedom of choice, a philosophy called libertarian paternalism (Thaler & Sunstein, 2003). 

The notion of libertarian paternalism was originally introduced by Thaler and Sunstein (2003) and guides the 

concepts of nudge and choice architecture. While the libertarian aspect lies in the claim that people should be 

free to choose, the paternalistic aspect lies in the insistence that it is legitimate for choice architects to influence 

people’s behaviour in a way that they are better off. Many critics have argued that libertarian paternalism is 

neither truly libertarian nor truly paternalistic, which makes the term an oxymoron (Hausman & Welch, 2010; 

Mitchell, 2004; Veetil, 2011). However, in “Libertarian Paternalism is Not an Oxymoron,” Sunstein and Thaler 

(2003) respond to these criticisms and show that it is possible for governments to influence behaviour while 
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respecting freedom of choice at the same time. In their understanding, libertarian paternalism is a soft type of 

paternalism because choices are not blocked or fenced-off. In the context of food consumption, libertarian 

paternalism claims that nudging consumers towards sustainable food consumption is a more effective solution 

to reduce meat consumption than other legislative interventions (Alberto & Salazar, 2012). Nonetheless, the 

question of whether it is legitimate for governments to nudge consumers towards certain behaviour continues 

to be widely discussed (Reisch, Cohen, Thøgersen, & Tukker, 2016; Sunstein, 2015a, 2015b; Sunstein, 2018). 

There are ongoing discussions regarding the ethics of libertarian paternalism. One persistent and central 

accusation in the ethical debate has been the claim that nudges count as manipulative and insufficiently 

transparent (Vallgårda, 2012). While some nudges can be counted as forms of manipulation, we agree with 

Hansen and Jespersen (2013) that the characterization of nudges as manipulative is too simplistic. It is true that 

some nudges might cross the line and involve at least some degree of manipulation, but that is very different 

from saying that nudges are manipulative in its nature (Sunstein, 2015a, 2018). In fact, several researchers argue 

that most nudges are not manipulative in any relevant sense and instead are transparent (Hansen et al., 2016; 

Reisch et al., 2017; Sunstein, 2015a, 2015b, 2018). For more nuanced ethical considerations, it seems important 

to make a clear distinction between transparent and non-transparent nudges in order to distinguish the 

manipulative utilization of nudges from other uses (Hansen et al., 2016). Following Reisch et al. (2017) we 

generally believe that ethical objections can be successfully addressed by preventing manipulation through full 

transparency and disclosure of nudge objectives. A classification of the applied nudge that we used in this thesis 

based on transparency is provided in Chapter 4.  

2.1.2 Nudging, Dual Process Theory and Nudging Tools 

In order to understand the novelty of the nudge approach, it is important to make a conceptual distinction 

between nudges and nudging (see Hansen et al., 2016). In contrast to the above stated definition of nudges that 

people have always made use of influencing behaviour, nudging is the systematic and evidence-based use of 

nudges in creating behavioural change (Hansen, 2016b). Thus, in this sense, the field of nudging is a novel 

discipline and its influence on public policy is increasing worldwide (Hansen et al., 2016). 

A key institution in this development has been the Behavioural Insights Team (BIT), or the UK Nudge Unit, 

established in 2009, which increasingly focuses on nudges to encourage sustainable food choices (BIT, 2018). In 

2014, the United States created a Social and Behavioural Sciences Team, which was made a permanent part of 
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the White House by an executive order issued by President Obama in 2015 (Obama, 2015). Uses of behavioural 

science with an emphasis on food nudges have attracted increasing interest all over the world with nudge units, 

networks and initiatives emerging in Germany (Plickert & Beck, 2014), Denmark (iNudgeyou, 2019), and Norway 

(GreeNudge, 2019) among other countries. In all these countries, nudging to promote sustainable food choices 

is considered an attractive additional option in the nudge toolkit. One that promises to create more effective and 

acceptable policies aimed at reducing meat consumption. Although these efforts have led to the emergence of 

this field, when it comes to encouraging reduced meat consumption, nudging is still in its infancy (Hansen, 

2016b).  

Nevertheless, it should be noted that a common scientific framework unites these efforts (Hansen et al., 2016). 

In particular, nudging is grounded on Kahneman’s (2011) description of the dual-process theory of mental 

processing, which involves two types of thinking: system 1 and system 2. In this paper, we follow the lead of 

Thaler and Sunstein (2008) when referring to these modes of thinking as automatic thinking and reflective 

thinking. While automatic thinking is characterised as being fast, unconscious and guiding our daily routines, 

reflective thinking is associated with the slow and conscious processing of information. The key features of each 

system are shown in Table 1. A nudge can affect both modes of thinking, but in different ways (Nielsen, 2019). 

While nudging always influences automatic thinking, it does not necessarily pertain to reflective modes of 

thinking (Hansen & Jespersen, 2013). Hence, it is important to draw a distinction between two types of nudges: 

type 1 nudges and type 2 nudges (Lin, Osman, & Ashcroft, 2017). While type 2 nudges aim to influence the 

behaviour maintained by reflective thinking, type 1 nudges aim to influence the behaviour based on automatic 

thinking, without involving reflective thinking (Hansen & Jespersen, 2013). Research shows that individuals 

prefer nudges that promote reflective, conscious thinking (type 2 nudges) over those that target more automatic, 

unconscious thinking (type 1 nudges) (Felsen, Castelo & Reiner, 2013). Similarly, Jung and Mellers (2016) found 

that type 2 nudges are more popular than type 1 nudges. After classifying nudges based on the dual-process 

theory, it is particularly relevant for our paper to consider how type 1 and type 2 nudges operate in the food 

domain. 
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Table 1      

Two Systems of Human Thinking 

System 1 (fast, automatic) System 2 (slow, reflective) 

Regulates automatic behaviour Regulates reflective behaviour 

Thinks fast   Thinks slow 

Unconscious, uncontrolled, effortless Conscious, controlled, effortful 

Every day decisions Complex decisions 

More prone to biases and heuristics Less prone to biases and heuristics 

Note. Based on Kahneman, 2011; Adapted from van Bavel, Herrmann, Esposito & Proestakis, 2013.  

 

Type 1 and type 2 nudges are shown to greatly influence consumers’ food choices (Godfray et al., 2018). A 

common type 2 nudge approach, based on conscious processing, involves the provision of calorie postings on 

food menus to encourage healthier dietary choices (Downs, Loewenstein & Wisdom, 2009). However, research 

shows that the impact of reading calorie labels has only limited effect in positively changing consumers’ choice 

behaviour (Loewenstein, Asch, Friedman, Melichar & Volpp, 2012). In order to address these concerns, traffic 

light systems have been developed to make calorie counts more salient and easier to interpret (Sonnenberg et 

al., 2013). Evidence shows that the introduction of traffic light labelling during a 12-week period in the UK led to 

an increase in sales of products with green traffic lights by 46,1%, whereas sales of products with red labels 

decreased by 24% (House of Lords, 2011). In contrast to type 2 nudges, type 1 nudges depend on automatic 

processing and involve simple interventions such as decreasing the default plate-size to influence the calorie 

intake of cafeteria visitors (Wansink, 2004). In this case, reducing the size of plates in a cafeteria in order to cut 

customers’ calorie intake works without involving reflective thinking. Cafeteria guests are nudged by a change of 

the default option to put less food on their plates (Hansen & Jespersen, 2013). As a result, they consume fewer 

calories. The introduction of type 1 nudges reducing the size of plates was shown to have a considerable effect 

on reducing calorie intake (Wansink, 2004). However, there are multiple countervailing factors that significantly 

influence consumers’ eating behaviour and therefore limit the scope of type 1 nudges (Lin et al., 2017). 

Importantly, most of our decision making about food is under the control of the unconscious and automatic 

system 1 (Wansink & Sobal, 2007). Hence, effective nudging strategies for reducing meat consumption will 

involve mainly targeting this particular system (Marteau, 2017).   
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Building on the insights of system 1 and system 2 nudges, researchers have stressed the importance of 

implementing system 1 nudges as a promising solution to automatically triggering a more sustainable eating 

behaviour (Carins, Rundle-Thiele  & Parkinson, 2017). Four nudging tools have been recently promoted as 

promising instruments for shaping sustainable or healthy consumption (Lehner et al., 2016). These tools include 

1) simplification and framing of information 2) changes to the physical environment 3) changes to the default 

policy 4) and the use of social norms.  

A promising nudge approach to influence consumers’ dietary habits constitutes simplification and framing of 

information. Simplification implies that information is presented more straightforward and described in a way 

that corresponds to the decision-making processes of the individual. Framing relates to the conscious phrasing 

of information in a way that activates particular attitudes and values of individuals (Lehner et al., 2016). One way 

to frame information is through food labels and descriptions. While most label studies have focused on 

nutritional labels and health labels (Finkelstein & Fishbach, 2010; Miller, Castellanos, Shide, Peters, & Rolls, 1998; 

Vadiveloo, Morwitz & Chandon, 2013; Wansink, 2003), there is only limited but promising research on framing 

products with descriptive labels. One study investigated the impact of renaming menu items with descriptive 

labels in a school cafeteria (Wansink et al., 2001). They phrased the most popular food items with either basic 

informative (e.g. “Chicken Parmesan”) or descriptive (e.g. “Homestyle Chicken Parmesan”) labels and found that 

descriptive labels increased sales by 27%. Similarly, Swahn, Mossberg, Öström and Gustafsson (2012) found that 

consumers chose apples with a higher frequency when they were labelled with sensory descriptions rather than 

with plainly informative names. In a recent study, Vennard, Park and Attwood (2018) evaluated the effect of 

experiential and indulgent language on sustainable food consumption. They found that indulgent language 

utilized to describe plant-based items like “field-grown” led to a significant increase in the preferred choice of 

vegetarian products. Conversely, basic descriptions like “meat-free” discouraged participants from selecting 

vegetarian items. Therefore, nudges that use framing of information seem to have the potential to be a promising 

low-cost strategy for encouraging vegetarian diets. 

Another way to nudge people into a certain consumption behaviour is by changing the physical environment. 

Many studies have shown that altered accessibility, visibility as well as adapted portion sizes have a significant 

impact on the type and amount of food consumed (Campbell-Arvai, Arvai & Kalof, 2014; Reinders, Huitink, 

Dijkstra, Maaskant & Heijnen, 2017; Rolls et al., 2010; Wansink, 2004; Wansink & Cheney, 2005). For example, 

Reinders et al. (2017) evaluated whether an increased portion size of vegetables and a decreased portion size of 
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meat increases the number of vegetables consumed in a restaurant setting. During the intervention, the 

vegetable portion sizes on the plates were doubled and the portion sizes of meat on the plates were decreased 

by 12.5%. They found that vegetable consumption was significantly higher during the intervention period. 

Conversely, meat consumption was significantly lower during the intervention period, than during the control 

period. 

Furthermore, people are greatly influenced by defaults or standard choices that determine their consumption 

habits. Default interventions have been successfully employed in a variety of contexts, including the promotion 

of healthy eating and sustainable eating behaviour. For example, it could be demonstrated that when low-calorie 

food options were presented as the default option on a restaurant menu, consumers were more inclined to 

select them than higher calorie options that were presented (Downs et al., 2009).  

Finally, nudges can influence consumers through social norms when considering the type of food and the amount 

of food they eat (Lehner et al., 2016). As reported earlier, salient social factors greatly affect consumption habits 

(Reisch et al., 2013). For example, one study examined the fruit consumption among elementary students in two 

schools (Schwartz, 2007). In the intervention school, the staff asked students: ‘Would you like juice or fruit for 

lunch?’, while in the control school no such verbal prompt was given. As a result, 70% of the students in the 

intervention school consumed a fruit at lunch, compared to less than 40% in the control school. While the four 

nudging instruments have been commonly applied in the food domain, primarily in attempts to cope with health 

problems, there is scarce evidence of the prevalence and effectiveness of nudges to promote the reduction of 

meat consumption. 

2.1.3 Factors Influencing Food Choices 

In order to develop nudging strategies that are effective in reducing meat consumption, it is important to gain a 

greater understanding of the factors that influence food selection. Ninety percent of our eating behaviour is 

considered to be automatic (Cohen & Farley, 2008) and is strongly influenced by a wide range of factors including 

defaults (e.g. Wansink, 2015), salience (e.g. Wansink, 2016), and social norms (Cruwys et al., 2015). On an 

individual level, food behaviour is shaped by physiological needs that provide the basic determinants of food 

choice (Reisch et al., 2013). Hunger is consistently reported as major influence of food behaviour (Reisch et al., 

2013; Rolls, Roe & Meengs, 2010; Rozin, 2006). In particular, hungry consumers are more likely to select foods 

that provide quick energy such as carbs and proteins, rather than more nutritious foods such as vegetables 
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(Rozin, 2006). Moreover, psychological factors are closely related to making food choices (Asp, 1999; Rozin, 

2006). Of these factors, food preferences and food likes and dislikes are among the strongest determinants of 

individuals’ food consumption (Asp, 1999). Liked foods include those that are considered pleasant, familiar, and 

usually have been tried before. Disliked foods are avoided either because they are considered unpleasant or 

because they are unfamiliar foods that have never been tried before. The tendency of individuals to avoid 

unfamiliar foods is often referred to as food neophobia (Damsbo-Svendsen, Frøst & Olsen, 2017). Food 

neophobia is another important determinant of food selection. Several studies have shown that an intake of 

vegetables is reduced in individuals with a higher degree of food neophobia (Siegrist, Hartmann & Keller, 2013). 

Food preferences are also shaped by cultural traditions, personal food experiences and sensory attributes of 

foods, such as taste and texture (Asp, 1999; Reisch et al., 2013; Stea & Pickering, 2018).  

At the same time, food behaviour is increasingly influenced by social factors (Reisch et al., 2013). There is 

evidence indicating that experiencing the enjoyment of others on eating particular food can increase personal 

consumption and liking of food (Birch, 1998; Wansink, 2004). Several studies further suggest that the total food 

intake increases parallel to the number of people being present at the dining table (De Castro & Brewer, 1992; 

Wansink, 2004). In fact, a meal that is shared among larger groups was found to increase the total food intake 

by more than 50% in comparison to solitary dinners (De Castro & Brewer, 1992). The impact of social factors on 

consumers’ choices becomes increasingly important nowadays, where social media is dominated by influencers 

that share content on topics such as lifestyle, attitude towards eating and food preparations, and therefore 

majorly influencing consumers’ consumption behaviour (Vaterlaus, Patten, Roche, & Young, 2015).  

Additionally, price is a major decision criterion for making food choices (Reisch et al., 2013). Using price to 

influence consumers’ food choices is likely to be highly effective and is based on the idea that reducing the 

affordability of certain products leads to lower consumption (Wesseley, Froggatt, & Happer, 2015). Demographic 

factors, such as age and gender are also considered important determinants of an individual’s food choices 

(Rozin, 2006; Reisch et al., 2013). In general, males tend to eat more meat than females, and older people tend 

to eat less meat than younger ones (Wesseley et al., 2015). However, it may not be possible to predict consumers’ 

eating habits on the basis of demographic factors alone. The complexity of food selection becomes obvious from 

our list of determinants, which is not exhaustive in itself. Although food choices remain a highly complex 

phenomenon, understanding the aforementioned determinants enable us to develop a sound theoretical basis 

for testing potential determinants for vegetarian food choices in our analysis. To develop effective nudges to 
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reduce meat consumption, therefore it is important to recognize the need for performing such nudges and to 

better understand the factors that prevent consumers from eating less meat. 

2.2 Global Impact of Meat Consumption  

After assessing the concept of nudging and its underlying theories, this section aims to highlight the importance 

of reducing meat consumption and allows for a more detailed insight into the rationale for conducting our 

research on nudging. The following sections investigate the negative impacts associated with high meat 

consumption and outline the benefits of diets that are less based on meat but more on plant-based protein to 

allow the development of effective meat reduction policies. In particular, this next section focuses on the impacts 

on the environment, health and food security.   

2.2.1 Negative Effects of Increasing Meat Consumption   

Effects on the Environment  

Increasing meat production and consumption have been identified as the main drivers of anthropogenic 

environmental pressures (Stea & Pickering, 2018). Some of the most severe environmental effects of livestock 

production are pollution, rate of diversity loss, global freshwater availability, subtraction or overexploitation of 

natural resources, and land-use change (FAO, 2015). The impacts result from aspects such as greenhouse gas 

(GHG) emissions from livestock and manure as well as emissions caused by fertilizer production, processing and 

transportation (De Boer et al., 2014). According to the UNSCN, food production and consumption account for 19 

to 29% of human-induced GHG, accompanied by 60% of biodiversity loss and 70% of fresh-water use (UNSCN, 

2017), whereby the livestock sector contributes significantly to environmental problems, especially climate 

change, due to its major contribution to anthropogenic carbon emissions (9%) (Steinfeld et al., 2006). 

Furthermore, the livestock sector occupies 70% of all agricultural land which corresponds to 30% of the earth’s 

land surface (Steinfeld et al., 2006). This hinders alternative potential uses for land, such as plant-based protein 

production, which is comparatively more efficient (Godfray et al., 2010)1.  

                                                             
1 For producing one kilogram of high-quality animal protein, one livestock is fed about six kilograms of plant proteins 
(Pimentel & Pimentel, 2003). 
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However, public knowledge on the negative effects of meat consumption and the related challenges of the 

resulting climate change seems to be very limited and generally underappreciated (Truelove & Parks, 2012; 

Vanhonacker, Van Loo, Gellynck & Verbeke, 2013). Fortunately, over the past years, rising concerns about the 

externalities of livestock production stimulated public debate within the EU (Garnett, 2011; Krystallis, Grunert, 

De Barcellos, Perrea & Verbeke, 2012). Additionally, there is a growing consensus within the research community 

about the positive effects of shifting from a primarily Western diet towards a sustainable diet (e.g. Stehfest et 

al., 2009; Westhoek et al., 2014). While Western diets contain a relatively high meat intake, and thus 

acknowledge meat as central ingredient for Western consumers, sustainable diets offer a range of alternatives 

associated with lower water and carbon footprints and promote food diversity, such as the use of local foods. 

The FAO (2010) defines sustainable diets as: 

[…] those diets with low environmental impacts which contribute to food and nutrition security and to 

healthy life for present and future generations. Sustainable diets are protective and respectful of 

biodiversity and ecosystems, culturally acceptable, accessible, economically fair and affordable; 

nutritionally adequate, safe and healthy; while optimizing natural and human resources. (p. 1) 

Hedenus, Wirsenius & Johansson (2014) outline that changing dietary habits towards sustainable diets is 

indispensable for meeting the climate change goals. In particular, the authors suggest that a reduced 

consumption of ruminant meat and dairy consumption plays a pivotal role in staying below the maximum 2°C 

increase in the global average temperature, which was agreed upon the Paris Agreement in 2015 (UN, 2015).  

Nevertheless, the negative impact of the livestock sector on the environment has been steadily increasing and is 

expected to magnify due to the rising demand and consumption of meat, dairy and eggs worldwide (e.g. FAO, 

2012, 2015; Steinfeld et al., 2006). The increasing demand is partly driven by the rapid population growth as well 

as by the rising incomes in emerging and developing countries. This leads to higher purchasing power of more 

expensive food products like meat (Grigg, 1995; Sans & Combris, 2015). In many parts of the world, such as Asia2 

and South America, people have been heavily increasing their meat consumption in recent years and 

transforming their plant-based oriented diet towards an animal-based, calorie-heavy diet (Allievi, Vinnari & 

                                                             
2 Whereas China already noted a significant increase in meat consumption over the past years (GFN, 2017), in near future 
India is expected to shift towards higher meat consumption which is typical for Western diets (Alexandratos & Bruinsma, 
2012).  
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Lukkanen, 2015). While scholars argue that emerging economies are shifting their dietary habits towards higher 

meat consumption, some authors argue that developed countries either may have reached a certain saturation 

level of meat consumption or they are starting to slowly reduce their meat consumption (e.g. Vranken, 

Avermaete, Petalios & Mathijs, 2014). Nevertheless, the overall level of meat consumptions in developed 

countries remains at a high level compared to the worldwide averages (Sans & Combris, 2015). 

Effects on Health 

In addition to the adverse effects on the environment, high levels of meat consumption are proven to be 

detrimental to human health (Apostolidis & McLeay, 2016). Although meat is considered an important source of 

nutrients, an increased intake, especially the high consumption of red meat and processed meat, is associated 

with health conditions including various types of cancer (e.g. intestinal or colorectal cancer), cardiovascular 

diseases, as well as the global obesity epidemic, which affects a fifth of the world’s adult population (Apostolidis 

& McLeay, 2016; Friel et al., 2011). While the problem of obesity is currently most significant in North America 

(FAO, 2018), an upward trend of obesity rates is also expected soon in parts of Africa and Asia as their dietary 

patterns gradually shift towards increased consumption of processed foods that contain high levels of saturated 

fats, sugar and salt (FAO, 2018). Moreover, the incidences of type II diabetes are significantly increasing as well 

as other chronic non-communicable diseases, which constitutes a challenge for current and future health 

systems (Reisch et al., 2013). Since environmental sustainability and human health are connected through 

dietary choices, increased meat consumption leads to a deterioration of both factors (Tilman & Clark, 2014). 

Accordingly, a shift towards a more sustainable diet provides potential benefits for both areas. However, Downs 

and Franzo (2015) outline that not all ingredients of a cardio-protective diet count as sustainable. Fish, for 

example, has a relatively high ecological footprint, whereas olive oil and nuts have a relatively high water 

footprint. It is therefore pivotal to take into account which meat substitutes can potentially prevent an offsetting 

effect of the meat reduction by replacing it with other unsustainable products.  

Effects on Food Security 

Apart from environmental and health related concerns, meat consumption plays a central role in food security. 

Ensuring global food security becomes even more complex if the increasing world population shifts towards 

heavy meat consumption patterns (UNSCN, 2017). As global food production already claims more than a third of 

the world’s landmass, the central question remains if the food system can guarantee food security for nine billion 
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people by 2050, assuming current dietary habits remain unchanged (Steinfeld et al. 2006; Mottet et al., 2017). 

The FAO (2017) states that the current system is likely to manage the increasing demand for food, but significant 

adjustments and transformations are required to ensure that future food supplies will be inclusive and 

sustainable. Although livestock production contributes to food security by providing important nutrition, one of 

the most important trade-offs is that livestock consumes food that could be eaten by humans and that it uses 

grazing lands that could potentially be used for additional crop production (Mottet et al., 2017), thus increasing 

competition for land space (Penning de Vries, Van Keulen & Rabbinge, 1995). An affluent diet requires three 

times more biomass than a vegetarian diet, which could significantly restrict meat consumption in the future, 

since countries will most likely not be able to provide enough resources to allow consumers to freely choose 

their diet (Penning de Vries et al., 1995; Gerbens-Leenes, & Nonhebel, 2005).  

2.2.2 Benefits of Reducing Meat Consumption 

The perceived concerns associated with high levels of meat consumption have stimulated calls to reduce the 

quantity of meat we eat and have placed increasing attention on understanding the benefits associated with 

diets based less on meat and more on plant-based protein (De Boer et al., 2014). As changing dietary patterns 

appear to play a significant role in reducing the environmental impact of the food sector, the quantification of 

achievable reduction effects is essential to promoting the proposed shift (Opio, Gerber & Steinfeld, 2012). The 

environmental impact of diets is typically measured based on data collection from life cycle-assessments (ISO, 

2006). Hallström, Carlsson-Kanyama and Börjesson (2015) provide a systematic review of studies that measure 

the environmental impact for different dietary scenarios. The results suggest that the reduction of meat 

consumption can play an important role in coping with the environmental problems of current dietary patterns3. 

Although the anticipated decrease of GHG emissions or land use depends mainly on the extent to which meat 

consumption is reduced4, it additionally depends on the environmental impact of meat substitutes which are 

                                                             
3 Up to 50% reduction of GHG emission and land use (Hallström et al., 2015). 
4 Including e.g. vegan diet, vegetarian diet, meat is partly replaced by a plant-based diet and healthy diet (Hallström et al., 
2015).  
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consumed instead. Since exact quantitative results differ not only due to inconsistent methodological 

approaches, the results need to be evaluated within the individual research context. Nevertheless, it is possible 

to eventually derive macro tendencies and implications for policy instruments (Hallström et al., 2015).   

Tukker et al. (2011) argue that a shift towards a Mediterranean diet5 can lead to an environmental impact 

reduction of up to 8%. Stehfest et al. (2009) add that a complete switch to a plant-based diet would have a 

positive effect on land use as restoring vegetation fosters an increased carbon uptake. Apart from a complete 

substitution of meat, more realistic scenarios such as following a healthy diet6 would lead to reductions in 

agricultural areas, as well as GHG, including methane and nitrous oxide which consequentially decreases overall 

climate mitigation costs.  

Westhoek et al.’s study (2014) investigated the large-scale consequences based on a scenario in which 

consumers within the European Union would replace 50% of animal-derived food with plant-based products. By 

assuming that production and consumption remain highly interconnected, the authors argue that the agricultural 

sector would face significant structural changes. Due to the increased land availability, additional cereal can be 

cultivated since less grassland is needed. Surplus of cereal production can be subsequently exported. 

Furthermore, reducing livestock production by 50% will result in a reduction of GHG emissions (25-40%) and 

reactive nitrogen (approx. 40%). By compensating meat intake with cereals, plus an anticipated increase in fruits 

and vegetable consumption, additional health benefits can be expected. Noteworthy is the fact that although 

the intake of animal-derived food is reduced by 50%, the average EU intake of proteins remains at a 50% higher 

level than required (Westhoek et al., 2014). By comparing a lacto-ovo-vegetarian diet7 with a meat-based diet, 

Pimentel and Pimentel (2003) stress that a lacto-ovo-vegetarian diet is more sustainable than a meat-based diet, 

but that it still poses a major threat to future food security as both diets require a significant amount of non-

renewable fossil energy for production. Although some of the above mentioned assessments already suggest 

that a healthy or a Mediterranean diet contributes to a reduction of a consumer’s environmental impact, Tukker 

et al. (2011) stress that a change towards a healthier diet in Europe without a significant reduction of meat and 

dairy products only leads to minor reduction effects.  

                                                             
5 A Mediterranean diet substitutes red meat with a higher intake of chicken, fish and cereals (Tukker et al., 2011). 
6 Refers to recommendations made by the Harvard Medical School regarding meat and egg consumption (Willett, 2017).  
7 A lacto-ovo-vegetarian diet includes dairy products, eggs, vegetables, fruits, grains and nuts (Dietitians of Canada, 2014). 



 

 
25 

2.3 Barriers to Reducing Meat Consumption 

Although the benefits of reducing meat consumption are easily quantified, there are a number of barriers that 

need to be considered when attempting to influence consumers to choose more plant-based dishes (Apostolidis 

& McLeay, 2016) instead of meat. To develop effective nudges to reduce meat consumption, it is thus important 

to understand the factors that hinder consumers to eat less meat. This section focuses on the sociocultural, 

demographic and ethical factors that are important to consider for our research design.  

2.3.1 Sociocultural Factors  

Social and cultural factors are crucial to consider as they provide valuable insights on why meat consumption is 

relatively high in developed countries and also why people are often reluctant to change their dietary patterns. 

Many researchers argue that wholesale changes in consumer diets may not be easily achieved due to tradition, 

social values and hedonic lifestyles (Carlisle & Hanlon, 2014). According to Leroy and Praet (2015), human beings 

look back on long-lasting meat traditions in which meat is considered as a traditional and dominant eating 

pattern that includes both a cultural and symbolic meaning (e.g. the traditional Goose for Christmas dinner in 

Germany). Furthermore, Sobal (2005) points out that meat is not only an ingredient that serves nutritional 

purposes, but is also a means to express personal identity, social and economic status. Because eating meat is 

perceived as a symbol of wealth, it also emphasises why the demand for meat increases strongly within emerging 

and developing economies (Smil, 2002).  

Graça, Calheiros & Oliveira (2014) explore psychological factors which may lead towards less effort in reducing 

meat consumption and find certain disengagement in changing meat consumption patterns. People do not only 

disregard the negative consequences associated with high meat consumption but argue that meat is an essential 

component of both nutritional and cultural traditions. Simultaneously, this results in justification and 

legitimization of unchanged meat consumption. Furthermore, many consumers remain unwilling to reduce their 

meat intake even though they are aware of various meat related concerns (Macdiarmid, Douglas & Campbell, 

2016). A study conducted by Macdiarmid et al. (2016) explored the public perception of the environmental 

impact of food, the awareness of the link between climate change and meat, as well as the willingness to eat less 

meat by conducting focus group discussions. The results point to paradoxical circumstances. Although 

participants showed a negative attitude towards the impact of meat on health, environment and animal welfare, 

they were still unwilling to change their dietary habits. Moreover, participants rather blamed food packaging, 
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food waste and the environmental impacts of food transportation rather than their meat consumption itself. 

Additionally, many participants believed that adjusting their individual consumption patterns play an insignificant 

role in reducing impacts such as GHG emissions. Instead, they claim that players like the transportation sector 

and other industries are the main contributors to impact on the environment and need to change their common 

practices accordingly. In addition, many consumers are reluctant to changing their diets because of confusion 

regarding alternative products (De Boer, Helms & Aiking, 2006). Wansink (2002) points out that in its basic form, 

acceptable foods must fulfil certain criteria: it must be familiar, it must taste good and it must taste, look and 

feel as expected. If food substitutes do not follow these criteria, consumers face additional barriers in trying to 

change their diet. According to Vennard et al. (2018), consumers articulate several barriers to eat vegetarian, 

including enjoyment of meat, a preference for familiar dishes, as well as a lack of knowledge and skills regarding 

the preparation of vegetarian food. Conversely, Schösler, De Boer and Boersema (2011) found that meal formats, 

product familiarity, cooking skills, preferences for plant-based foods and the motivational orientations regarding 

food choices encourage consumers to reduce meat consumption. 

2.3.2 Demographic Factors 

Apart from the social and cultural considerations, it is important to examine the demographics that could 

influence consumers dietary patterns. Several studies show that age is strongly associated with people’s meat 

consumption (e.g. Bacon & Krpan, 2018; Douglas, 1972; Schösler et al., 2011). People who were raised after 

World War II are still influenced by the dominating tripartite structure of a meal where meat played a central 

role (Schösler et al., 2011). Given that preferences regarding meat consumption, meat substitution and the 

tendency to explore other meal formats seem to vary depending on age, it indicates that changing these 

preferences might be subject to cultural changes (Schösler et al., 2011). Supporting the findings by Schösler et 

al. (2011), a survey conducted by the German Government states that the share of younger vegetarians (14 to 

29 years) is 11% higher than the national average (6%) (BMEL, 2019).  

Furthermore, gender plays a pivotal role in consumption decision-making (Hartmann & Siegrist, 2017; Zhou et 

al., 2018). Zhou et al. (2018) found that gender has a statistically significant effect on older participants’ meal 

choices. Compared with female participants, males were less likely to select a vegetarian dish. Several studies 

report similar results suggesting that men generally consume more meat, especially more red meat, than women 

(e.g. Hartmann & Siegrist, 2017; Prättälä et al., 2007;). Past behavioural patterns where males hunt and distribute 

the meat between family members, continue to reinforce today’s conservative image of masculinity (Rozin, 
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Hormes, Faith & Wansink, 2012; Sobal, 2005). Studies find that men who follow a vegetarian diet are often 

perceived as less manly compared to those who follow a meat-based diet (e.g. Ruby & Heine, 2011). Men and 

consumers that have a positive attitude towards meat consumption, and those who consume it on a regular 

basis, are considered more reluctant to adjust their dietary patterns since a meal without meat is often perceived 

as an incomplete meal (Hartmann & Siegrist, 2017). Kiefer, Rathmanner and Kunze (2005) stress that men are 

more eager to change their dietary patterns for health reasons.  

Besides age and gender, the Body-Mass-Index (BMI) is known to play an important role in food choices. Key, 

Appleby and Rosell (2006) found that the BMI is strongly associated with vegetarian diets. In particular, they 

found that vegetarians and vegans have a relatively lower mean BMI compared to non-vegetarians. Various other 

researchers, however, found contrasting evidence that BMI is not a significant indicator for vegetarian food 

choice (e.g. Bacon & Krpan, 2018; Rolls et al., 2010).   

2.3.3 Ethical Factors 

Meat consumption is also influenced by ethical issues, with animals who are destined to lives full of suffering 

and painful deaths (Fiber-Ostrow & Lovell, 2016). Because meat products have been de-animalized to avoid 

reminding customers about the link between killing and eating, as we can see it today, meat consumption has 

become a routine (Vialles, 1994). Although many reports have clarified and revealed the various conditions that 

livestock is subject to during the production of meat, overall Western societies deem its consumption as generally 

acceptable (Voordouw & Dagevos, 2013).  

People apply different approaches to defend and justify their choice of eating meat products. One of these is the 

4N approach, which stresses that the majority of people eat meat because it is natural, necessary, normal and 

nice (Piazza et al., 2015). While natural refers to the long history of human meat consumption, necessary 

emphasizes the fact that animal proteins are important for the human body, normal points to the normative 

behaviour of consuming meat in society, and nice represents tastiness and enjoyment (Piazza et al., 2015). 

Moreover, the increasing dissonance caused by the link between meat intake and animal suffering is often 

resolved through behaviour such as denying that animals have the cognitive ability to suffer (Loughnan, Haslam, 

& Bastian, 2010). To enable a shift towards less meat-heavy diets, research suggests that one possible option is 

to increase the recognition of human features of animals, as well as increase animal empathy since this is 

associated with a decrease in meat consumption (e.g. Niemyjskaa, Cantarero, Byrka & Bilewicz, 2018). This 
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finding is consistent with research regarding predicting the dietary choices based on participants’ concern for 

animal health. While meat eaters show the least concern for animal health, vegetarians exhibit the most (De 

Backer & Hudders, 2015).  

Considering that socio-cultural, demographic and ethical factors seem to have a significant impact on a 

consumers’ consumption behaviour, any significant reduction in meat consumption will require a profound 

societal transformation. Wholesale changes in a consumer’s diets may not be easily achieved since meat holds a 

high status in many societies (Sobal, 2005), is one of the most popular food products among males (Zhou et al., 

2018) and is acceptable within the general society (Voordouw & Dagevos, 2013). Thus, interventions that aim to 

successfully change society’s behaviour towards a reduction in meat consumption need to be tailored towards 

different groups of the population with considerations to the complexity of factors that influence their decisions 

on food choices (Apostolidis & Mcleay, 2016). 

2.4 Classification of Meat Consumers 

Given that the meat consumption of specific consumer groups is influenced to different degrees by the 

aforementioned factors, this section segments consumers into four types based on their quantitative and 

qualitative consumption patterns. Thus, in the following, we provide a classification of meat consumers and 

illustrate why current consumption patterns result in a quality-quantity dilemma. The segmentation then allows 

us to provide an overview of existing policy instruments to promote the reduction of meat consumption within 

these different target groups. 

Scholars differentiate mainly between three main consumer groups: meat-eaters, flexitarians and meat-avoiders 

(Bradbury, Tong & Key, 2017; Spiller & Nitzko, 2015; Voordouw & Dagevos, 2013). While meat-eaters consume 

meat every day, flexitarians consume meat from several to only one day per week. In contrast, meat-avoiders, 

including consumers who follow a vegetarian or vegan diet, consume no meat and are the smallest of the three 

groups.  

Spiller and Nitzko (2015) add another dimension to the classification of meat consumers by considering the 

importance of the ethical quality of the consumed meat products. The authors differentiate between meat-

eaters who take the quality of meat products into consideration (Shifter) and those who neglect the quality of 

meat, when making their purchase decision (Bad Influencer). Flexitarians are divided into Benign Carnivore and 
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Low Meat Consumers. While Benign Carnivores only consume meat if the ethical quality of the meat is perceived 

as high, Low Meat Consumers do not take the quality of meat into consideration at all. Figure 1 shows the 

classification of meat consumers by the frequency of meat consumption and the consumer’s focus on meat 

quality, as described by Spiller and Nitzko (2015). Although reduced consumption of high quality meat cannot be 

the final goal of the overall meat reduction process, since the environmental impact is too severe, it still might 

be a first step towards a paradigm change.  

 

 

Figure 1. Classification of meat consumers. Adapted from Spiller & Nitzko, 2015. 

 

Based on traditional market forces, it is crucial to consider which consumers might have the market power to 

steer livestock production towards a more sustainable meat production. Generally speaking, consumers with a 

high demand for meat have a higher ability to shift meat producers towards higher sustainability than 

flexitarians. Since vegetarians and vegans have left the market for meat, their power to influence the market is 

extremely limited. As Benign Carnivores only consume small amounts of high quality meat, their influence on the 
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livestock sector is limited as well. Bad Influencers and Low Meat Consumers do not consider the quality of meat 

during the buying process, which leads to an adverse effect on the supply of sustainable meat. As Shifters 

consume high quality meat on a regular basis, they are the key players with the ability to steer the market into a 

more sustainable direction. Although the awareness for sustainable meat products is on the rise, consumers who 

value high-quality meat products are still the minority. Given the discrepancy between consumers who eat 

sustainable meat products and consumers who neglect the quality of meat in their purchase decisions, a 

quantity-quality dilemma has evolved (Spiller & Nitzko, 2015). As consumers place less value on sustainable meat 

products, the livestock industry sees no need to increase the sustainability of the market. Additionally, concepts 

like the rebound effect, the knowledge-to-action gap and the behaviour-impact-gap explain why the demand for 

sustainable products is limited to a niche market on the consumer side (Gorgitano & Sodano, 2014). The rebound 

effect refers to a situation where the emission savings are potentially offset by a change in behaviour, which 

increases the environmental impact, such as when a consumer decides to buy high-quality meat, but now buys 

three times as much (Figge, Young & Barkemeyer, 2014). The knowledge-to-action gap describes a phenomenon 

where extensive knowledge about a certain topic is available, but no recognisable action follows (Barth, Fischer, 

Michelsen, Nemnich & Rode, 2012). The behaviour-impact gap appears if a behavioural change has occurred but 

there are little or no observed consequences. For example, a person shifts from a meat-based towards a plant-

based diet, but replaces meat with a high-consumption of exotic fruit, nuts and humus which also have a high 

ecological footprint and partially offsets the savings gained by giving up meat (Csutora, 2012).  

Shifting towards less meat-heavy diets is a crucial point for various reasons, but neither policy makers, the 

livestock sector itself nor consumers seem willing to implement concrete measures to improve the situation (e.g. 

Reisch et al., 2016). As the adverse effects of high meat consumption cannot be successfully mitigated by 

conventional market forces, partly due to the quantity-quality dilemma, it results in a market failure. Thus, the 

government needs to step in to guide livestock producers and meat consumers towards more sustainable meat 

consumption behaviour (Reisch et al., 2016).  
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2.5 Policy Instruments to Reduce Meat Consumption  

Depending on the characteristics of the identified consumer groups, there are different implications for policy 

tools to promote a reduction in meat consumption. This section provides an overview of existing policy 

instruments to reduce meat consumption within the aforementioned target groups. There are growing calls for 

governments to intervene with changes to economic, political and legal systems, which could transform our 

system of meat production (Godfray et al., 2018). However, politicians and policy makers have exhibited very 

little effort and initiative in reducing meat consumption. They claim that meat reduction and shifting diets not 

only appear to be very sensitive topics, but political minefields (Fuchs & Lorek, 2005; Westhoek et al., 2011). Due 

to the overall complexity and interdependencies of dietary patterns, the corresponding policies are also rarely 

straightforward (De Boer et al., 2006). Additionally, Fuchs et al. (2016) claim that the meat industry possesses 

substantial power in the political landscape, which enables them to delay significant progress in the development 

of measures that favour animal welfare and environmental regulations (e.g. lower requirements for EU labels). 

One of the key arguments that the meat industry relies on is that costly technological advances or regulatory 

requirements reduce competitiveness and lead to a shift towards meat suppliers who are even less concerned 

about animal welfare (Fuchs et al., 2016).  

Policy makers currently apply three major tools to enhance the sustainability of food systems, namely 

information-based instruments, market-based instruments and regulatory approaches (Tänzler, Schulz & Carisus, 

2005; Tukker et al., 2008;). Nudging instruments have recently expanded this toolbox (Reisch et al., 2013). 

Additionally, Spiller and Nitzko (2015) subcategorised policy instruments as either following soft paternalism or 

hard paternalism. Whereas regulations fall under hard paternalism, market-based instruments such as taxes or 

subsidies and information provision can generally be categorized under soft paternalism (see Table 2).   
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Note. Adapted from Spiller & Nitzko, 2015.  

 

Today, the most dominant policy instrument for the demand-side is limited to information provisions such as 

through campaigns and education-oriented measures8. Greater knowledge in particular supports the long-term 

goal of modifying attitudes towards meat consumption, but short-term improvements are limited (Apostolidis & 

McLeay, 2016). Moreover, sustainable dietary guidelines released by nation-states could increase general 

awareness regarding meat consumption. In 2016, the Chinese government outlined that they aim to reduce meat 

consumption by 50%. Therefore, they published new dietary guidelines which recommend that citizens should 

consume between 40g to 75g of meat per day. But the effectiveness of China’s dietary guidelines is highly 

questionable as the rising middle class heavily increased their meat consumption recently (Milman & 

                                                             
8 France created classes in which pupils have the opportunity to enhance their sensory and taste competencies (Reisch et 
al., 2013).  

Table 2   

Overview of Policy Instruments to Reduce Meat Consumption  

Soft Paternalism  Hard Paternalism 

Information-based   Market-based   Nudging  Regulatory  

• Information 
campaigns (e.g. 
‘Less but better’ 
campaign in the UK) 

• Product labelling 
(e.g. nutrition 
tables, water 
footprint labels) 

• Sustainable dietary 
guidelines  

• School-based 
nutrition education 
(e.g.  ‘Food 
Revolution Day’ 
campaign, led by 
chef Jamie Oliver 
(Wellesley et al., 
2015)) 

 • Taxes (e.g. fat tax 
in Denmark 
introduced in 2011 
(Bødker, Pisinger, 
Toft & Jørgensen, 
2015)) 

• Subsidies (e.g. 
production of 
organic meat or 
production of 
meat substitutes) 

 • Changing the 
physical 
environment (e.g. 
in public 
cafeterias) 

• Manipulation of 
menus (e.g. Bacon 
& Krpan, 2018) 

• Control of portion 
size 

• Vegetarian option 
as default option 
(e.g.  Campbell-
Arvai et al., 2014) 

• Increased access 
to and promotion 
of meat 
alternatives 

 • Obligations (e.g. 
One vegetarian 
day per week in 
public cafeterias 
(Lombardini & 
Lankoski, 2013)) 

• Prohibitions (e.g. 
Limitation of meat 
portions) 

• Limited advertising 
of particular 
products (Reisch et 
al., 2013; 
Wellesley et al., 
2015) 
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Leavenworth, 2016). Additionally, food labels are a suitable tool for communicating important information such 

as carbon footprint and nutritions (Apostolidis & Mcleay, 2016). Although consumers might pay attention to 

labels, the actual power of changing individual purchase patterns is a limiting factor as the price and habits 

heavily contradict the influence of labels (Boztuğ, Juhl, Elshiewy, & Jensen, 2015). Apart from the problem of 

individual governments relying solely on non-invasive instruments, the issue of interconnected politics 

represents another barrier to implementing more sustainable approaches (Reisch et al., 2013). For instance, the 

EU asked Sweden to withdraw from their guidelines advising customers to buy locally, as this seemed to 

contradict with the European principle of free movements of goods. Indeed, the prioritisation of shifting towards 

more sustainable diets requires the same agenda shared and promoted by a group of different aligned nations 

(Reisch et al., 2013).   

Scholars discuss further instruments such as food taxes as market-based instruments for both the supply and the 

demand side in order to control meat consumption. Although the fiscal intervention was rather motivated by 

economics than by reducing meat consumption, Denmark introduced a tax on foods that contain saturated fats 

between 2011 and 2012 (Godfray et al., 2018; Wellesley et al., 2015). The underlying idea is that unhealthy and 

environmentally-unfriendly food items are more expensive and therefore, less attractive and less accessible to 

the consumer. In this case, price is the central steering factor (Abadie, Galarraga, Milford, & Gustavsen, 2016). 

Although the price of a product counts as a major decision criterion, Reisch et al. (2013) point out that the 

purchase decision is equally heavy influenced by age, income, education and labour force status. As different 

groups of consumers alter their behaviour heterogeneously, the effect of food taxes is viewed as limited. Lower 

income groups could be even negatively affected by increasing meat prices as they potentially have limited 

access to information about substitutes which leads to falling back on cheaper, low-quality products (Wellesley 

et al., 2015). Nevertheless, the increased income through higher taxes on meat, for instance, could be invested 

in additional education and awareness campaigns (Reisch et al., 2013). Food taxes on the supply side are 

restrained in their efficiency due to several side effects. Firstly, it would leave the domestic livestock sector with 

a competitive disadvantage due to higher production costs. Secondly, approaches to measure and monitor 

emissions are complex and costly (Abadie et al., 2016; see also Gerber, Key, Portet & Steinfeld, 2010). In addition 

to food taxes, subsidising either the production or the consumption of meat substitutes might promote more 

sustainable diets (e.g. Apostolidis & McLeay, 2016). Reisch et al. (2013) stress that while the agricultural sector 

(supply-side) is already regulated and that market-based instruments are in place, the government currently 

plays a weak role in steering consumers (demand-side) into more sustainable patterns of behaviour. Coherent 
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action plans and policies for sustainable food consumption are relatively uncommon on the demand-side, which 

leads to the conclusion that the applied policy toolbox might not be the perfect fit for targeting individual 

consumption behaviours.  

Contrary to the above described instruments that are categorized as soft paternalism, regulatory policy 

instruments like obligation, bans and prohibitions fall under hard paternalism. Lombardini and Lankoski (2013) 

conducted a study in which they introduced a mandatory vegetarian day at Helsinki schools. Although the forced 

food choice can lead to the intended effect of consuming less meat, it simultaneously bears the risk to promote 

adverse effects like the undernutrition of pupils due to non-compliance. Wellesley et al. (2015) add that policies 

which restrict food choices are a risky approach for nation-states as they are usually not associated with liberal 

societies and free market economies. As policy makers' ability to regulate and tax in order to influence 

consumers' eating behaviour is rather limited, nudge interventions represent a new, practical approach for 

addressing the problem of increased meat consumption (Reisch et al., 2013). Therefore, the next section 

examines whether nudges represent successful policy tools that policy makers could use in order to influence 

consumers meat consumption.  

2.6 Nudging as Novel Policy Instrument to Reduce Meat Consumption 

After assessing the effectiveness of regular policy tools in the food domain, in this section we carry out a 

systematic review of quantitative studies, cases and experiments that examine nudges to reduce meat 

consumption by summarizing and providing an overview of existing research on how nudging has been applied 

in the food domain to encourage vegetarian food consumption. Although there is little evidence of the 

prevalence and effectiveness of such interventions to reduce meat consumption, there is a recent body of 

relevant work that provides valuable insights into our study. In order to link the discussed theory to practical 

evidence, these studies are organized according to the four aforementioned nudging policy tools, namely 

simplification and framing of information, changes to physical environment, changes in default options and use 

of social norms. (see Table 3). 

In this systematic review, we followed Bianchi, Garnett, Dorsel, Aveyard and Jebb’s (2018) approach to conduct 

searches, data extraction and data synthesis. We included studies that evaluated nudge interventions that aimed 

to reduce meat consumption or promote vegetarian consumption, defined as the actual or intended 

consumption, sale, purchase or choice of meat option in real or virtual environments. We excluded interventions 
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not pertinent to our defined scope of nudges and interventions promoting generic dietary patterns (e.g. 

Mediterranean diet), as well as qualitative studies. We identified relevant literature by searching from databases 

from Web of Science, Google Scholar, the CBS Library which provides access to EBSCO, JSTOR, plus other 

databases. Additionally, we searched publicly accessible online sources and contacted experts in the field, 

including the BIT, iNudgeyou Denmark and Mr. Turnwald (see Appendix A). We assessed the eligibility of all 

identified interventions and evaluated the quality of academic journals included in the review9. 

We extracted data pertaining to sample characteristics, type of nudge, intervention, outcome, variables used in 

the studies and country (see Table 3). We narratively synthesized studies and grouped them according to the 

four types of nudges: simplification and framing of information, changes to the physical environment, changes 

to the default options and the use of social norms. To augment our narrative synthesis, we identified whether 

the reduction in meat consumption was statistically significant in the interventions, by selecting a criterion p-

value of less than 0.05. The evaluation of two interventions was excluded from this analysis as their statistical 

description were not sufficiently detailed to allow for appropriate evidence (Garnett, Mathewson, Angelides & 

Borthwick, 2015; Leenaert, 2012). 

Our review included 18 studies reporting on 23 different nudges. Of the 18 studies we evaluated, 14 were 

academic journals, almost all of which were highly regarded or leading journals in the field. Twelve studies 

reported data on meat or meat-free purchases and choices, two reported data on meat sales, two reported data 

on meat consumption, and two reported data on the intention to change meat consumption. While 16 studies 

reported both genders as participants, two studies included male participants only. Seven studies were 

conducted in the USA, followed by Scandinavia (n = 4), UK (n = 2), Canada (n = 2), Belgium (n = 2) and Netherlands 

(n = 1). Of the 23 interventions, eleven included nudges in the form of simplification and framing of information, 

six involved changes to the physical environment, four promoted changes in default options and two comprised 

social norms.   

In the selected literature, we found several interventions that used simplification and framing of information to 

reduce meat consumption. Ten of the studies evaluated nine interventions involving the manipulation of food 

menus or meal booking systems to promote meat-free options by providing simplified information, or by 

                                                             
9 The quality of journals was assessed following Harzing’s (2019) Journal Quality List. 
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changing the verbal description of meat or vegetarian foods. Three nudges simplifying the information on food 

menus were associated with reduced meat consumption, but only one such nudge reached statistical significance 

(Kurz, 2018). Six of eight interventions altering the description of vegetarian dishes in restaurant menus or 

cafeterias significantly increased the choice of vegetarian options (Bacon & Krpan, 2018; Campbell-Arvai et al., 

2014; Turnwald & Crum, 2019; Turnwald et al., 2017; Vennard et al., 2018). For example, three studies found 

that labelling vegetables with indulgent names significantly increased the number of participants selecting plant-

based options (Turnwald & Crum, 2019; Turnwald et al., 2017; Vennard et al., 2018). Turnwald et al.’s (2017) 

study discovered that vegetable dishes with indulgent names were selected on average 41% more compared to 

healthy descriptions and 25% more compared to basic descriptions.   

Three interventions carried out changes to the physical environment by repositioning meat products to decrease 

their salience at the point of purchase (Kongsbak et al., 2016; Kurz, 2018; Stewart, Patel & Sucharitakul, 2016). 

One such intervention was associated with a significant reduction in meat consumption (Kurz, 2018). Another 

three interventions implemented changes to the physical environment by decreasing the size of the portions. All 

three nudges reducing the size of the meat portions significantly reduced meat consumption and sales in a 

laboratory setting (Rolls et al., 2010), a field-based experiment (Vandenbroele, Slabbinck, Van Kerckhove & 

Vermeir, 2018) and a real-life experiment (Reinders et al., 2017). In the real-life setting, reducing the size of the 

portions by 12.5% led to significantly lower meat consumption during the intervention meals as opposed to 

during the control meals (Reinders et al., 2017).  

Four further interventions promoted changes in default options by providing meat-free dishes as the default 

option. All interventions were associated with reductions in meat selection (Garnett et al., 2015; Leenaert, 2012; 

Stewart et al., 2016), but only one reported a statistically significant effect (Campbell-Arvai et al., 2014). The 

results of Campbell-Arvai et al.’s (2014) study showed that of the students who were presented with the default 

meat-free option, 92.5% chose this menu, while only 47.5% of the students in the control groups chose the meat-

free options. Two interventions using social norms reported a reduction in meat consumption (Amiot, Boutros, 

Sukhanova & Karelis, 2018; Stea & Pickering, 2018). However, both of the studies measured participants’ 

intention to reduce meat consumption rather than their actual consumption behaviour. Furthermore, only one 

of the studies that solely focused on young male participants, was statistically significant in reducing meat 

consumption (Amiot et al., 2018). 



 

 
37 

Our systematic review found evidence to suggest that different types of nudges in the form of information 

provision, changes to physical environment, changes in default option and social norms could help reduce the 

consumption of meat. However, the current literature for the effectiveness of such interventions is scarce and is 

affected by methodological limitations. Some of the studies failed to detect statistically significant changes in 

meat consumption and their results should be interpreted with caution. As methodological issues and the types 

of nudges involved in the studies can have a major impact on the final results, it is nearly impossible to make 

reliable predictions about the general effectiveness of nudges (Michalek, Meran, Schwarze, & Yildiz, 2016). 

Consequently, different types of nudge tools implemented in specific contexts and settings can be expected to 

show varying levels of effectiveness (Michalek et al., 2016). The results show that nudges in the form of 

simplification and framing of information appeared to be promising interventions to reduce meat consumption. 

Two novel interventions in particular, which used indulgent language to describe meat-free dishes in the context 

of food menus, showed significant field potential (Turnwald & Crum, 2019; Turnwald et al., 2017). Hence, it would 

be interesting to assess how well the effects can be transferred to other settings and how to further explore the 

potential of indulgent descriptors to help reducing meat consumption.   
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Table 3  
Systematic Literature Review of Interventions to Reduce Meat Consumption  

Paper Sample 
Characteristics 

Type of Nudge Intervention Outcome Variables Country 

Simplification and Framing of Information 
Campbell-
Arvai et al. 
(2014) 

Sample size: N = 
320, age: NA, 
female: 52.7%, 
male: 46.4% 
 
 
 
 

Framing of 
information 
through 
presenting 
appealing or 
unappealing 
meat-free meal 
options 

Menu choice experiment varying the 
attractiveness (appealing or 
unappealing) of the meat-free option. 
Intervention group menus: food menus 
including five appealing meat-free 
options and a range of non-vegetarian 
dishes; control group menus: food 
menus including five less appealing 
meat-free options and a range of non-
vegetarian dishes 

The appeal of menu items has a 
significant influence on food 
choices, with the provision of 
appealing meat-free items 
increasing the probability of 
selecting a meat-free menu option 
compared with the unappealing 
items.  
 
 

Dependent variable: meat-free 
option choice; Independent 
variables: appeal of meat-free 
options*; Control variables: 
gender*, food consumption 
habits, value orientation, pro-
environmental belief 

US 

Campbell-
Arvai et al. 
(2014)  
 
 

Sample size: N = 
320, age: NA, 
female: 52.7%, 
male: 46.4% 
 
 

Simplification of 
information 
through adding a 
leaf symbol with 
information about 
pro-
environmental 
benefits of meat 
reduction 

Intervention group menus: food menus 
containing a range of meat-based 
options and meat-free options 
differentiated with a leaf symbol 
indicating that eating less meat can help 
reduce environmental impact; control 
group menus: food menus without the 
provision of information on the menu 

The provision of information on the 
menu (represented by the stylized 
lead symbol and text) did not have 
a significant influence on 
individual’s choice of a meat-free 
menu item. 
 

Dependent variable: meat-free 
option choice; Independent 
variables: presence or absence 
of information; Control 
variables: gender*, food 
consumption habits, value 
orientation, pro-environmental 
belief  

US 

Turnwald & 
Crum (2019), 
study 1 

Sample size: N = 
1116, age: NA, 
female: NA, male: 
NA  

Framing of 
information 
through taste-
focused labelling 
of healthy foods 

On one day vegetables, salads and 
vegetable wraps were labelled with 
health-focused descriptions (“Fiber-
packed vegetables with nutritious miso 
sauce” on the other day they the same 
dish was given taste-focused labels 
(“Crispy veggie straws with decadent 
miso dip”)  

Compared to health-focused 
labelling, taste-focused labelling 
significantly increased choice of 
vegetables (OR = 1.73, 95% CI: 1.32, 
2.26). 

Dependent variable: Adult’s 
selection of healthy foods; 
Independent variables: taste-
focused labelling*, health-
focused labelling 

US 

Turnwald & 
Crum (2019), 
study 2 

Sample size: N = 
202 (study 2), 
age: NA, female: 
NA, male: NA  

Framing of 
information 
through taste-
focused labelling 
of healthy foods 

On one buffet line, the salad and 
vegetable wrap were assigned health-
focused labels (“Light n’ Healthy Salad”) 
on the other line they were given taste-
focused labels (“Indulgent Creations 
Deluxe Salad”) 
 

Significantly more diners chose the 
salad (OR = 2.06, 95% CI: 1.06, 4.06) 
and vegetable wraps (OR = 3.09, 
95% CI: 1.73, 5.65) labelled with 
tasty descriptors than with healthy 
descriptors. 

Dependent variable: Adult’s 
selection of healthy foods; 
Independent variables: taste-
focused labelling*, health-
focused labelling 

US 
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Table 3 (continued). 
Paper Sample 

Characteristics 
Type of Nudge Intervention Outcome Variables Country 

Turnwald et 
al. (2017) 

Sample size: N = 
27,973 (served 
diners); age: NA; 
female: NA; male: 
NA 

Framing of 
information 
through 
indulgent 
description of 
vegetable 
names 

In a large university cafeteria, each 
day, one featured vegetable was 
randomly labelled in one to four 
ways: basic, healthy restrictive, 
healthy positive or indulgent. 

Labelling vegetables with indulgent 
descriptors significantly increased the 
number of people choosing vegetables 
consumed compared to basic or healthy 
descriptors 

Dependent variable: diners per 
day choosing vegetables, mass 
of vegetables consumed; 
Independent variables: 
Indulgent*, Basic, Healthy 
restrictive, healthy positive 
labels 

US 

Stewart et al. 
(2016), 
Experiment 1 

Sample size: N = 
5280 
(intervention 
period: n=2784, 
control period: 
n=2496); age: NA; 
female: NA, male: 
NA 

Framing of 
information 
through 
altering the 
label of meat 
meals 

Intervention group period: meat 
options were alternately labelled 
as “meat” instead of “standard” or 
“normal” in four university online 
meal booking systems 

Adjusted for college site, meal purchases 
over the intervention group period had 0.83 
times the odds of containing meat 
compared with meals purchased over the 
control group period. The likelihood of 
selecting a meat option was not significantly 
higher in some colleges compared with 
others 

Dependent variable: selecting a 
meat option; Independent 
variable: Number of meat 
containing meals (including 
fish) 

US 

Bacon and 
Krpan (2018) 

Sample size: N = 
750 
(recommendation 
menu: n = 185, 
descriptive menu: 
n = 185, 
vegetarian menu: 
n = 186, control 
menu: n = 194); 
age: mean 36 
years; female: 
51.3%; male: 
48.7% 

Framing of 
information 
through 
appealing 
description of 
vegetarian 
dish 

In an online scenario, participants 
were randomly assigned to four 
different restaurant menu options: 
control (all dishes presented in the 
same manner), recommendation 
(vegetarian dish presented as 
chef's recommendation), 
descriptive (more appealing 
description of vegetarian dish), and 
vegetarian (vegetarian dishes 
placed in a separate section) 

The recommendation and descriptive menus 
significantly  increased the likelihood of 
vegetarian dish choices for infrequent eaters 
of vegetarian foods, whereas these effects 
tended to reverse for those who ate 
vegetarian meals more often. 

Dependent variable: 
vegetarian food choice; 
Independent variables: 
restaurant menu design 
(recommendation* menu, 
descriptive menu*, vegetarian 
menu); Moderator variable: 
past behaviour; Control 
variables: gender, age, hunger, 
BMI; Exploratory variables: 
future intentions regarding 
vegetarian food consumption, 
health-related beliefs 
regarding eating vegetables, 
meat, or fish 

UK 

Kunst & 
Hohle (2016), 
study 5 

Sample size: N = 
190; age: (mean) 
34 years; female: 
52.1%; male: 
47.9% 

Framing of 
information 
through 
altering 
naming of 
meat dishes in 
menu 

Intervention group: food menu 
with eight meat-based meals, 
which were described as “cow” 
and “pig” options; control group: 
food menu with eight meat-based 
meals, which were described as 
“beef” and “pork” options 
 

The demand for meat-free meals did not 
differ between the intervention group and 
the control group 

Dependent variable: likelihood 
to choose vegetarian dish; 
Independent variables: trait 
dissociation, empathy, disgust, 
willingness to eat meat, 
preference for vegetarian 
alternative, state dissociation 

Norway 
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Table 3 (continued). 

Paper Sample 
Characteristics 

Type of Nudge Intervention Outcome Variables Country 

Vennard et al. 
(2018) 

Sample size:  
N = 2727 (Phase 1 
n = 727, Phase 2 
n = 2000); age: 
NA; female: NA, 
male: NA 

Framing of 
information 
through 
indulgent 
description of 
names on 
menus 

Two-phase online survey: Phase 
one involved a consumer 
preference test to identify 
appealing alternative names for 
vegetarian dishes. In phase two, a 
randomized controlled trial 
determined the impact of these 
alternative names on dish choice in 
a mock-up experiment. 

Experiential and indulgent language to 
describe vegetarian dishes led to significant 
increases in the preference of plant-based 
items. 

Dependent variable: 
proportion of people who 
order the vegetarian dish; 
Independent variable: 
Experiential*, Indulgent*, 
Basic, Healthy language, self-
reported hunger, gender, age, 
household income 

UK 

Zou et al. 
(2018) 

Sample size: N = 
348 (Denmark: n 
= 97; France: n = 
118; Italy: n = 46; 
UK: n = 87; age 
(mean): 71.9 
years (Denmark), 
71.1 years 
(France), 70.7 
years (Italy), 71.5 
years (UK);  
female: 67% 
(Denmark), 60.5% 
(France), 56.5% 
(Italy), 62.0% 
(UK); male: 33% 
(Denmark), 39.5% 
(France), 43.5% 
(Italy), 38.0% (UK) 

Simplification 
of information 
through 
informing 
participants 
about 
vegetarian 
“dish-of-the-
day” to 
promote 
novel plant-
based dishes 

A quasi-experimental study was 
designed to promote novel plant-
based dishes using the nudging 
strategy ‘dish of the day’ among 
older consumers in Denmark, 
France, Italy and the United 
Kingdom. Participants were 
presented with three dish options: 
veggie balls, meatballs and fish 
cakes. In the intervention situation, 
participants were informed that 
the ‘dish of the day’ was the novel 
plant-based ‘veggie balls’. 

No statistically significant difference in dish 
choice was found between the control 
group and the intervention group in the four 
countries. 

Dependent variable: 
participants' dish choice; 
Independent variables: 
gender*, country group*, 
state of hunger, adherence to 
Mediterranean diet, food 
neophobia, attitudes towards 
nudging, food choice motives, 
human values 

Denmark, 
France, 
Italy, UK 

Kurz (2018) Sample size: N = 
341 (treated 
restaurant: n = 
166, control 
restaurant: n = 
175), age: NA, 
female: NA, male: 
NA 
 

Framing of 
information 
by altering 
menu order 

In a field experiment in two 
university restaurants the salience 
of the vegetarian option was 
increased by changing the menu 
order. 

At the treated restaurant, the share 
significantly increased by 6 percentage 
points, from 14 to 20%, after implementing 
the nudge, while it remained stable at 
around 26% at the control restaurant. 

Dependent variable: share of 
vegetarian dishes sold per day; 
Independent variable: 
salience*, Control variables: 
vegtype, meat type, new chef, 
month FE, holiday FE, 
weekday FE 

Sweden 
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Table 3 (continued). 
Paper Sample 

Characteristics 
Type of Nudge Intervention Outcome Variables Country 

Changes to Physical Environment 
Kurz (2018) Sample size: N = 

341 (treated 
restaurant: n = 
166, control 
restaurant: n = 
175), age: NA, 
female: NA, male: 
NA 

Increasing 
visibility of 
vegetarian 
dish by 
placing the 
dish closer to 
the customers 

In a field experiment in two 
university restaurants the salience 
of the vegetarian option was 
increased by changing the menu 
order and placing the dish at a spot 
visible to customers. 

At the treated restaurant, the share 
significantly increased by 6 percentage 
points, from 14 to 20 percent, after 
implementing the nudge, while it remained 
stable at around 26% at the control 
restaurant. 

Dependent variable: share of 
vegetarian dishes sold per day; 
Independent variable: 
salience*, Control variables: 
vegtype, meat type, new chef, 
month FE, holiday FE, weekday 
FE 

Sweden 

Vandenbroele 
et al. (2018) 

Sample size: N = 
161; female = 
59%, male = 41% 

Downsizing 
meat portion 

A field experiment in which the size 
of meat sausages (default = 150 
grams) that  are on offer at a 
Belgium retailer is reduced  to 100 
gram and 125 gram 

13% less meat (in kg) would have been sold 
due to the purchase of smaller options. 

Dependent variable: shift in 
volume (kg) at the product 
sales level; Independent 
variable: portion size (small, 
medium, large) Control 
variable: household 

Belgium 

Reinders et 
al. (2017) 

Sample size: N = 
1006 
(intervention 
condition: n = 
470, control 
condition: n = 
536); age (mean): 
48.6 years; 
female: 54%; 
male 46% 

Downsizing 
meat portion 

The portion sizes of vegetables on 
the plates of main dishes were 
doubled and the portion size of 
meat were reduced by an average 
of 12.5%. 

Vegetable consumption from plates was 
significantly higher during the intervention, 
than during the control period. Conversely, 
meat consumption was significantly lower 
during the intervention than during the 
control period. 

Dependent variable: vegetable 
consumption, meat 
consumption, satisfaction with 
restaurant visit; Independent 
variables: portion size of 
vegetables*, portion size of 
meat*; Control variables: 
location, gender, education, 
having children reason for visit, 
age, frequency of dining out, 
involvement with food, liking 
of vegetables 

Nether-
lands 

Rolls et al. 
(2010) 

Sample size: N = 
48; age (mean): 
27 years; female: 
50%; male = 50% 

Downsizing 
meat portions 

In a laboratory setting, participants 
were served a meal in which the 
meal component was reduced to 
243 g, the grain component was 
reduced to 243 g, and the 
vegetable component was reduced 
to 272 g, and the vegetable 
component was increased to 270 g, 
compared with a reference meal 
with 281 g meat, 326 g grams, and 
180 g vegetables 

Meat consumption was significantly lower 
during the intervention meals than during 
the control meals. 

Dependent variable: vegetable 
consumption, meat 
consumption; Independent 
variable: portion size of 
vegetables*, portion size of 
meat*; Control variables: 
gender, ethnicity, age, height 
weight, BMI, tendency to 
hunger, depression, disordered 
eating 
 

US 
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Table 3 (continued). 
Paper Sample 

Characteristics 
Type of Nudge Intervention Outcome Variables Country 

Kongsbak et al. 
(2016) 

Sample size: N = 
65 (intervention 
group: n = 33, 
control group: n = 
32); age (mean): 
24 years; female: 
0%; male: 100% 

Product 
placement of 
meat 

Intervention group in laboratory: 
participants served themselves ad 
libitum from an intelligent buffet 
including, on order of appearance: 
standard size plates, salad 
components served in separate 
bowls, dressings, pasts, bread and 
meatballs 

Selection of meatballs did not differ 
significantly between the control group 
and the intervention group, after 
adjusting for BMI, age, and selection of 
salad, pasta and bread. 

Dependent variable: total food 
served in each meal 
combination; Independent 
variable: quantity of meatballs 
self-served (in g); Control 
variables: age, BMI, level of 
hunger, level of fullness 

Denmark 

Stewart et al. 
(2016), 
Experiment 2 

Sample size: N = 
782 (orders 
during the 
intervention 
period n=384, 
orders during the 
control period: 
n=398); age: NA; 
female: NA, male: 
NA 

Positioning of 
meat options 
after meat-
free options 

Intervention period: meat options 
appeared after meat-free options 
in two university online meal 
booking systems over 3 
observation weeks; control period: 
meat options appeared before 
meat-free options in two university 
online meal booking systems over 
3 observation weeks 

The likelihood of selecting a meat option 
was (not significantly) higher in one of the 
two college sites at which the 
intervention was tested 

Dependent variable: selecting a 
meat option; Independent 
variable:  Number of meat 
containing meals (including 
fish) and meat-free meals 
purchased 

US 

Changes in Default Options 
Stewart et al. 
(2016), 
Experiment 3 

Sample size: N = 
64 (orders during 
the intervention 
period: n=31, 
orders during the 
control period: 
n=35); age: NA; 
female: NA, male: 
NA 

Meat-free 
default 
options 

Intervention period: 2 weeks meat-
free options were repositioned to 
be the default option in a 
university online meal-booking 
system; students not actively 
changing their selection to the 
meat-option were served a plant-
based meal; control-period: for 
two weeks meat options were left 
as the default-option in a university 
online meal booking system; 
students not actively changing 
their selection to vegetarian were 
served meat 

Meal purchases over the intervention 
period had 0.87 times the odds of 
containing meat compared with meals 
purchased over the control period, but 
the effect did not reach statistical 
significance 

Dependent variable: selecting a 
meat option; Independent 
variable: Number of meat 
containing meals (including 
fish) and meat-free meals 
purchased    

US 

Leenaert (2012)  sample size: N = 
60,000; age: NA, 
female: NA, male: 
NA  

“Dish-of-the-
day” as a 
default option 
in the menu  

Thursday veggie campaign 
encouraged 35 public schools to 
have vegetarian lunches on 
Thursdays as default option.  

At public schools, about 94% choose the 
(default) vegetarian dish on Thursdays, 
even though a meat option is available.  

Dependent variable: 
Participants’ dish choice; 
Independent variable: 
presence or absence of a 
default  

Belgium  
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Table 3 (continued). 

Paper Sample 
Characteristics 

Type of Nudge Intervention Outcome Variables Country 

Campbell-
Arvai et al. 
(2014) 

Sample size: N = 
320, age: NA, 
female: 52.7%, 
male: 46.4% 
 
 

Providing 
meat-free 
default menus 

Menu choice experiment, varying 
the presentation of meat-free 
menu items in either default or 
non-default position 

Providing meat-free menus as the default 
has a significantly increased the probability 
that participants would choose a meat-free 
meal compared with those who received a 
nondefault menu 

Dependent variable: meat-free 
option choice; Independent 
variable: presence or absence 
of a default*; Control variables: 
gender*, food consumption 
habits, value orientation, pro-
environmental belief 

US 

Garnett et al. 
(2015) 

Online Survey: N= 
1005, female: NA, 
male: NA 

“Meatless 
Monday” as 
default option 
on the menu 

Meat Free Monday Intervention 
that encourages people to avoid 
eating meat on Mondays, whereby 
meat is generally still on offer, but 
vegetarian dishes predominate. 

Of those surveyed, 59% said they had cut 
back on meat in the past year, and 41% 
were trying to do so. About 30% said they 
had not cut back and did not intend to. 

Dependent variable: 
Participants' choice of meatless 
dish; Independent variable: 
presence or absence of a 
default 

US 

Social Norms 
Amiot et al. 
(2018) 

sample size : N = 
32; age (mean) = 
23.5 years, 
female: 0%, male: 
100% 

Presentation 
of social 
norms that 
show a 
significant 
reduction of 
meat 
consumption 
in Canada 

4-week multicomponent 
intervention designed to reduce 
meat consumption. Social norm 
component: The men watched a 
Power Point presentation 
which stressed the degree to which 
Canadians have cut back eating 
meat over the last four decades 

The multicomponent intervention, including 
social norms was effective in significantly 
reducing meat consumption in young men. 
93.8% participants reported that they 
intended to decrease meat consumption 
and 6.3% reported their intention to 
maintain current meat consumption. 

Dependent variable: change in 
meat consumption over time; 
Independent variable: gender, 
age, country of origin, meat 
portion per week, hours of 
exercise per week, years of 
studies, hours spent at home, 
religion, political belief, work, 
socio-economic status, BMI, 
self-determined motivation, 
ambivalence, intraindividual 
conflict 

Canada 

Stea & 
Pickering 
(2017) 

sample size: N = 
593, age (mean): 
mean 35-44 
years; females: 
62%, males: 48% 

Message 
framing via 
social norms 

Canadian adult meat- eaters were 
randomly assigned to one of six 
message treatments that 
presented information on the 
environmental impacts of meat 
production using frames 
representing social norms. 

The social norm message was positively 
associated with reductions in intended 
frequency of red meat consumption  
Including social norms aspects in the 
message produced the strongest effect.   

Dependent variable: intention 
to change meat consumption; 
Independent variables: 
message type, NEP, meat 
consumption, awareness of 
environmental impact, 
attitudes towards reducing 
meat, meat type 

Canada 

*p < 0.05 
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3. Research Question and Hypotheses 

Our systematic literature review indicates that there is currently limited research on best practices in the field of 

nudging to reduce meat consumption. However, there is promising evidence of nudges that manipulate food 

menus by changing the verbal description of meat or meat alternatives in order to promote vegetarian food 

choices (Bacon & Krpan, 2018; Campbell-Arvai et al., 2014; Turnwald & Crum, 2019; Turnwald et al., 2017; 

Vennard et al., 2018). Although previous studies have proven that using appealing food descriptors can increase 

consumers’ choice of plant-based food, the strategies were different from the nudge in our study. Turnwald and 

Crum (2019) and Turnwald et al. (2017) investigated the association between indulgent descriptors and 

vegetable consumption in public canteens and found that labelling vegetables indulgently significantly increased 

the number of people selecting these options compared to healthy and basic descriptors. Different from our 

study, they investigated the impact of food descriptors only on vegetarian food choices but did not include non-

vegetarian choices.  

Bacon and Krpan (2018) investigated whether changing the design of restaurant menus can nudge people 

towards vegetarian choices and found that descriptive menus with more appealing descriptors of vegetarian 

dishes increased the likelihood of vegetarian dish choices among infrequent vegetarian food eaters. Different 

from our study, the authors decided to focus on food choices in restaurants as this provided a simpler 

environment to change people’s behaviour than at home. They justified their focus on restaurants by pointing 

out that changing the setting to within-home environments is associated with prevailing social norms and the 

lack of knowledge to prepare ingredients. Consequentially, it might be difficult to control for such factors in an 

individual household setting. 

As nudging studies that utilize food descriptors are very small in number, further research and evaluations are 

needed and should critically assess how well their effects generalize to other settings. Thus, we fill this gap and 

add to earlier studies by testing the impact of indulgent and healthy descriptors in a different setting using 

different strategies. Our study extends earlier studies by testing the effect of descriptors not only on vegetarian 

choices but also on the choice between vegetarian and meat options. Furthermore, our study investigates the 

effect of nudging at home, which constitutes a more complex environment to change behaviour than out-of-

home environments, such as canteens or restaurants. The setting in this study is changed to a modern context 

of an online food start-up that offers food boxes with accompanying ingredients and matching recipes. 
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Therefore, we are able to control for the varying skill and confidence-levels of participants regarding the 

preparation of food at home. By testing consumer behaviour on a private household-level, this thesis aims to 

extend contemporary nudge intervention research to the next level. Our research question is formulated as 

follows: 

Nudging to reduce meat consumption: Can indulgent or healthy descriptors promote vegetarian food 

choices? 

Based on our research question and derived from prior findings in the literature review we formulate ten 

hypotheses that include various variables we found to be important indicators for our study. The ten hypotheses 

below try to explain the impact of alternative food descriptors on consumers’ choice of vegetarian foods. In 

particular, indulgent and healthy descriptors might be expected to lead to the choice of vegetarian food options. 

Indulgent descriptors are thereby expected to have a stronger effect than healthy descriptors on plant-based 

food choices. The past dietary behaviour of consumers, the state of hunger, food neophobia and food motives 

potentially moderate the impact of indulgent and healthy descriptors. Demographic factors, including age and 

gender, as well as differences in BMI may further moderate the impact of indulgent and healthy descriptors. The 

hypotheses from our studies are depicted in Figure 2. 

 

Figure 2. Overview of developed hypotheses. 
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Association Between Indulgent Descriptors and Vegetarian Food Choice 

A simple and cost-effective way to influence consumers’ choice is to change the language that is used to describe 

different foods. Research shows that changing the names and framing of plant-based dishes can promote the 

selection of vegetarian food (Bacon & Krpan, 2018; Turnwald & Crum, 2019; Turnwald et al., 2017; Vennard et 

al., 2018; Wansink, Just, Payne, & Klinger, 2018). For example, descriptive (Bacon & Krpan, 2018; Wansink et al., 

2001), attractive (Wansink et al., 2018) and sensory labels (Swahn et al., 2012) are found to be more popular and 

effective than basic informative labels. We expect that indulgent descriptors have a positive effect on consumers’ 

decision to select vegetarian food. Vennard et al. (2018) explored the impact of language used to describe plant-

based dishes on consumer’s food choices and found that indulgent descriptors led to significant increases in the 

preference of vegetarian items. Similarly, Turnwald et al. (2017) tested whether labelling vegetables with exciting 

and indulgent descriptors could increase vegetable consumption. Their results suggest that labelling vegetables 

indulgently significantly increased the number of participants choosing vegetables. Additionally, the total 

number of vegetables consumed also increased compared to healthy or basic descriptors. The findings of these 

studies provide encouraging evidence that it is possible to increase the tendency of non-vegetarians to select 

plant-based food options by using indulgent descriptors. We therefore assume that labelling vegetarian options 

with indulgent descriptors can increase the likelihood of people selecting vegetarian food options compared to 

basic descriptors. We formulate our first hypothesis as follows:  

H1: Indulgent descriptors will have a positive effect on consumers’ decision to select vegetarian options. 

 

Association Between Healthy Descriptors and Vegetarian Food Choice 

In addition to indulgent descriptors, we expect that healthy descriptors could have a positive effect on 

consumers’ decision to select vegetarian food choices. Prior research suggests that health claims have positive 

impacts on consumption and satiety (Finkelstein & Fishbach, 2010; Irmak, Vallen & Robinson, 2011). For example, 

Finkelstein and Fishbach (2010) found that respondents that were asked to try a food product framed as healthy 

consumed more of the food than those who tried the same food when framed as tasty. It should be noted, 

however, that these effects were depended on the consumers’ perception that healthy eating is mandatory. 

Although several studies have shown that healthy labels are considered less tasty and less satisfying 
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(Raghunathan, Naylor & Hoyer, 2006; Vadiveloo et al., 2013), Irmak et al. (2011) found that healthy labels 

significantly increased consumption among diet-conscious individuals. In particular, the researchers found that 

describing jelly beans with healthy labels as “fruit chews” (p. 394) rather than with basic labels as “candy chews” 

(p. 394) increased consumption. Consistent with Irmak et al.’s (2011) inference, we assume that food labelled as 

healthy versus food labelled as basic increases the likelihood of people to select the vegetarian food options. 

Hence, our second hypothesis is: 

H2: Healthy descriptors will have a positive effect on consumers’ decision to select vegetarian options.  

 

Association Between Indulgent Descriptors and Healthy Descriptors  

As indulgent and healthy descriptors are likely to influence consumers to different degrees, we argue that 

indulgent descriptors have a stronger effect than healthy descriptors on consumers’ choice to select vegetarian 

food. This is in line with evidence that indulgent descriptors outperform healthy descriptors (Turnwald et al., 

2017; Vennard et al., 2018). For example, Turnwald et al. (2017) found that vegetable dishes with indulgent labels 

were chosen on average 41% more often than healthy restrictive labels and 35% more often than healthy positive 

labels. Furthermore, Vennard et al. (2018) suggest that indulgent language compared to healthy language may 

be a better approach for making vegetarian food more appealing. This resonates with Raghunathan et al.’s (2006) 

finding, which implies that healthy labelling of food might be counter-effective, as consumers rate dishes that 

they perceive to be healthier as less tasty and less satisfying than indulgently labelled food. This leads to our 

third hypothesis: 

H3: The impact of indulgent descriptors is stronger than the impact of healthy descriptors on vegetarian food 

choices. 

 

Moderating Effects on Vegetarian Food Choice 

Considering potential determinants of vegetarian food choice that might moderate the effect of indulgent and 

healthy food descriptors, the following variables were selected: age, gender, BMI, hunger, food neophobia, and 
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food motives. These moderating variables are discussed in more detail below, including their respective relations 

to vegetarian food choice and corresponding hypotheses. 

Age. We asked participants to indicate their age, as this variable is considered to be an important determinant 

of an individual’s food choices (Amiot et al. 2018). Research provides evidence that older generations are less 

likely than younger ones to state an interest in consuming more meat (Wesseley et al., 2015). As young people 

are more likely to develop and change their eating habits than elderly people (Øygard & Rise, 1996), we assume 

that young participants are more likely to choose vegetarian food options, while older participants are less 

inclined to select plant-based options. Therefore, we expect that elderly people negatively moderate the effect 

of indulgent and healthy descriptors on vegetarian food choices. This leads us to the following hypotheses: 

H4a: Age moderates the effect of indulgent descriptors on vegetarian food choices. 

H4b: Age moderates the effect of healthy descriptors on vegetarian food choices. 

 

Gender. We also asked participants to report their gender, as we expected this variable to be an important 

determinant of vegetarian food choice. Gender has a significant influence on meat consumption patterns (Zhou 

et al., 2018) and there are several reasons to believe that females are more likely than men to choose a meat-

free food box. Women are generally more likely to be vegetarian compared to men, they consume less red and 

processed meat, and they are more willing to choose a plant-based dish on a menu (Campbell-Arvai et al., 2014; 

Reinders et al., 2017; Ruby, 2012; Zhou et al., 2018). Researchers provide further evidence that women are less 

likely than men to describe themselves as regular meat-eaters and less likely to express an interest in increasing 

their meat consumption (Wesseley et al., 2015). Moreover, women care more about healthy eating, sensory 

experiences and knowledge about nutrition, especially regarding plant-based diets (Swahn et al., 2012; Zhou et 

al., 2018). Consequently, we assume that females positively moderate the effect of indulgent and healthy 

descriptors on plant-based food options. We formulate two further hypotheses as follows:  

H5a: Gender moderates the effect of indulgent descriptors on vegetarian food choices. 

H5b: Gender moderates the effect of healthy descriptors on vegetarian food choices. 
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BMI. Moreover, we asked participants to report their height and weight to be able to calculate participants’ Body 

Mass Index (BMI). It is relevant to asses this variable as the BMI is strongly correlated to vegetarian diets and the 

consumption of different types of food (Herrera et al., 2003). While Bacon & Krpan (2018) found no significant 

effect of BMI on vegetarian food choice, Key et al. (2006) observed that a lower mean BMI was strongly 

associated with vegetarian consumption, while comparable higher mean BMIs related to non-vegetarian 

consumption. Hence, we expect that a high BMI negatively moderates the effect of indulgent and healthy 

descriptors on vegetarian food choices. Our hypotheses regarding the BMI are: 

H6a: BMI moderates the effect of indulgent descriptors on vegetarian food choices. 

H6b: BMI moderates the effect of healthy descriptors on vegetarian food choices. 

 

Past Behaviour. Higher meat consumption frequencies are associated with increased resistance and barriers 

towards the idea of consuming less meat (Graça, Oliveira & Calheiros, 2015). The most significant barriers include 

the enjoyment of taste, familiarity with the dish, knowledge and skills for preparing plant-based food, as well as 

motivational orientation regarding food choices (Schösler et al., 2011; Wansink, 2002). Following De Groeve and 

Bleys (2017), we assume that regular meat eaters are less likely to choose vegetarian food options than 

participants who already consume less meat and therefore, negatively moderate the effect of indulgent and 

healthy descriptors on plant-based food choices. This leads us to the following hypotheses: 

H7a: Past behaviour moderates the effect of indulgent descriptors on vegetarian food choices. 

H7b: Past behaviour moderates the effect of healthy descriptors on vegetarian food choices. 

 

Hunger. We asked participants to report their state of hunger as we expected this variable to be an important 

determinant of vegetarian food choice. Research shows that hungry consumers tend to choose foods that 

provide quick energy such as proteins and carbs, rather than more nutritious foods such as vegetables (Rozin, 

2006). As plant-based options are often perceived as less filling (Suher, Raghunathan & Hoyer, 2016) we expect 

that people are less likely to choose vegetarian food options when they are very hungry. Thus, we assume that 

participants’ state of hunger negatively moderates the effect of indulgent and healthy descriptors on vegetarian 

food choices. We formulate our hypotheses as follows: 
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H8a: Hunger moderates the effect of indulgent descriptors on vegetarian food choices. 

H8b: Hunger moderates the effect of healthy descriptors on vegetarian food choices. 

 

Food Neophobia. Food neophobia is defined as “a reluctance to eat and/or avoidance of novel foods” (Pilner & 

Hobden, 1992, p. 105). Researchers have proposed that there are two main reasons for avoiding food which are 

(1) consumers perceive it as unpleasant or (2) it is unfamiliar food that has never been tasted (Asp, 1999). In this 

study, the use of plant-based food boxes in our applied nudge may be perceived as novel foods from people who 

are usually consuming meat products and are only familiar with the preparation of non-vegetarian foods. Thus, 

we expect that food neophobia could play a role in the choice of the plant-based food option. We assume that 

food neophobia reduces the plant-based food choice and therefore negatively moderates the effect of indulgent 

and healthy descriptors on vegetarian food choice. The related hypotheses are:  

H9a: Food neophobia moderates the effect of indulgent descriptors on vegetarian food choices. 

H9b: Food neophobia moderates the effect of healthy descriptors on vegetarian food choices. 

 

Food motives. We assume motives for a food choice to be an important determinant of vegetarian food choice. 

Zhou et al. (2018) investigated the association between food choice motives and the choice of plant-based dishes 

and found that the more participants paid attention to taste, smell and texture, the more they were willing to 

select the vegetarian choice. Additionally, Stea and Pickering (2018) examined motivational factors in 

participants’ decision to eat red meat and discovered that taste and quality were the most important motivators, 

while ethical concerns and morality ranked low in importance. Accordingly, we assume that different motives 

for food choice can moderate the effect of indulgent and healthy descriptors on vegetarian food choice. This 

determines our last two hypotheses:  

H10a: Food motives moderate the effect of indulgent descriptors on vegetarian food choices. 

H10b: Food motives moderate the effect of healthy descriptors on vegetarian food choices. 
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4. Categorisation of Applied Nudge Intervention 

This chapter aims to categorize and distinguish our developed nudge intervention from other types of nudges. 

The chapter is intended to set the scene for the following chapters that design and analyse the applied nudge 

intervention. Following Hansen and Jespersen (2013) we classify our developed nudge along two main lines: 

First, whether it is activating system 1 or system 2 (type 1 or type 2 nudges) and secondly, whether the nudge is 

transparent or non-transparent. Combining these two distinctions results in a two-by-two matrix which can be 

used to distinguish between four types of nudges (see Figure 3). By describing and evaluating the character of 

the nudge intervention, it becomes possible to categorize nudges into one of the four groups. The resulting 

typology is crucial for deciding which research design is appropriate for conducting the nudge in our study. In 

addition, by evaluating whether the nudge is manipulative (non-transparent) or not and whether the 

manipulation concerns choice (reflective thinking) or not, the typology contributes to more nuanced ethical 

considerations. 

In order to classify a nudge, it is necessary to first describe its characteristics. Out of four nudging tools, the 

applied nudge intervention attempts to influence the decision-making process through simplification and 

framing of information. More precisely, it focuses on framing different food options by changing basic descriptors 

of vegetarian options to more appealing ones. The key component of the applied nudge intervention within the 

concept of framing information, is language, which is mostly applied to improve food labels. Prevailing research 

on labelling mostly focuses on aspects such as product origin, product ingredients as well as nutrition and health 

claims (Swahn et al., 2012), while neglecting the potential effects of communicating sensory characteristics of 

products through descriptive marketing-oriented labels (Swahn et al., 2012; Wansink et al., 2001).  

As most factors of the food selection process influence unconsciously and automatically (Wansink & Sobal, 2007), 

our nudging strategy for reducing meat consumption mainly targets system 1 (Marteau, 2017). The nudge 

intervention conducted in this study utilizes indulgent and positive healthy descriptors for vegetarian food boxes 

to increase the sensory appeal of vegetarian options (a system 1 nudge intervention), rather than, for example, 

providing consumers with information on the nutritional quality of food (a system 2 nudge intervention). Hence, 

as the applied nudge intervention is supposed to induce a behavioural change – without engaging the reflective 

thinking capabilities – it is categorized as system 1 nudge intervention. 
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In a transparent nudge intervention, the intention behind the nudge and the applied means to achieve the 

behavioural change can easily be traced and recognized by the nudge (Hansen & Jespersen, 2013). Therefore, 

inter alia food labels, which provide additional information about the nutritious aspect of a product, can be 

classified as a transparent nudge. Hence, before deciding to buy a product consumers can freely choose to either 

read additional information about, for example, sugar intake or not. As opposed to a transparent nudge, in a 

non-transparent nudge neither the intention nor the applied means to induce the behavioural change can be 

easily recognized by the nudge (Hansen & Jespersen, 2013). As such, changing the descriptors of vegetarian food 

options to more appealing ones can potentially trigger an unconscious emotional response by the nudgee. This 

might lead to selecting the promoted product even without consciously noticing that the appealing descriptor 

significantly impacted the nudgee’s final decision. Based on this, the nudge intervention utilized in this thesis is 

categorized as more non-transparent than transparent to consumers.  

 

Figure 3. Overview of nudge categorization. Adapted from Hansen & Jespersen, 2013. 



 

 
53 

All in all, altering the descriptors of vegetarian food boxes to either indulgent or healthy descriptors can be 

categorized as framing of information in a non-transparent way while mainly targeting system 1. Thus, the nudge 

can be placed in the bottom-right corner of the matrix (see Figure 3). As the nudge is non-transparent to 

consumers, we are aware that participants are exposed to manipulation. However, it is imperative to note that 

the type of nudge is not a manipulation of choice but a manipulation of automatized behaviour (Hansen & 

Jespersen, 2013).  

According to Hansen and Jespersen (2013), transparent nudge interventions are preferred over non-transparent 

nudges as the latter might cross the line to manipulation. However, it is important to consider that manipulation 

in that sense is defined as changing perceptions or choices through deceptive or even abusive tactics. While 

acknowledging the criticism of Hansen and Jespersen (2013) concerning non-transparent nudges, changing 

descriptors of vegetarian food options constitute a rather subtle nudge and thus can be easily ignored by 

consumers whose preference for meat options overrule the nudge intervention.  

 

5. Methodology 

This chapter outlines the methodology that is applied in the thesis. First, a study overview is provided to give 

information on the carefully designed online surveys that aim to investigate whether indulgent or healthy 

descriptors can nudge people towards vegetarian food choices. Thereafter, the procedure of the study is 

described in detail. Following this, sample size and details about how participants were selected are presented. 

The variables used in the study are then specified, whereby dependent variables, independent variables and 

moderating variables are defined. The validity and reliability of the measures used in the study are critically 

addressed in the following section. Subsequently, the study design is presented, outlining the data collection 

method as well as the study approach and underlying research philosophy. Additionally, an alternative 

methodological approach to investigate our research question is discussed. The chapter ends by giving a brief 

overview of the steps conducted in our data analysis. 

  



 

 
54 

5.1 Study Overview 

The present study aims to test the impact of indulgent and healthy descriptors on meat-eating consumers' 

propensity to choose a vegetarian food box over a non-vegetarian food box. As previous research showed that 

appealing descriptions of vegetarian meals in restaurant menus or cafeterias can influence plant-based food 

choices (e.g. Bacon & Krpan, 2018; Campbell-Arvai et al., 2014; Turnwald & Crum, 2019;  Turnwald et al., 2017), 

this thesis attempts to take the next step by investigating whether similar patterns can be observed when people 

make every-day decisions about their preferred choice of food at home. We decided to focus on food choices 

related to food boxes because dishes of food boxes are primarily prepared and consumed at home, contrary to 

food choices in restaurants. Nudging at home provides a more complex environment to change behaviour than 

out-of-home environments, like canteens or restaurants, and previous studies can therefore be elaborated upon 

(e.g. Bacon & Krpan, 2018). The environment seems to be particularly robust towards nudge interventions as 

people may cautiously or adversely react if they notice that someone tries to influence their daily consumption 

or dietary patterns (e.g. Lombardini & Lankoski, 2013). Furthermore, our focus lays on consumers who are 

neither vegetarian nor vegans, considering that vegetarians and vegans have already made an a-priori decision 

not to eat meat and fish. 

To test the effect of alternative descriptors for food boxes, we developed a two-phase online study comprising 

two online test phases. In phase 1, we conducted a short pre-survey to identify appealing indulgent, healthy and 

basic descriptors for food products appearing on the choice experiment in the main survey (see Table 4). In phase 

2, we used the best performing descriptors from phase 1 to design three different survey designs (see Table 5). 

Online participants were presented with three food boxes (one vegetarian food box and two meat food boxes) 

from which they were asked to choose one. The indulgent survey design involved changing the descriptors of the 

vegetarian food box to indulgent names, while the meat boxes always contained basic descriptors. The healthy 

survey design involved changing the descriptors of vegetarian food boxes to healthy names, respectively. We 

employed the basic survey design as a control design and used only basic descriptors for all three food boxes. 

Later the same choice experiment was repeated for sandwiches and salads. Besides the altering food descriptors, 

the remaining survey questions did not differ between survey designs. 
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5.1.1 Pre-Survey 

Following Vennard et al.’s (2018) and Campbell-Arvai et al.’s (2014) approach, a short pre-survey was conducted 

prior to our main survey in order to establish appealing indulgent, healthy and basic descriptors for the 

vegetarian and meat products appearing on the choice experiment in the main survey. Therefore, we generated 

a list of ten alternative indulgent, healthy and basic descriptors for vegetarian food boxes and ten alternative 

basic descriptors for meat food boxes. A randomized survey design in SurveyMonkey was used to present online 

participants (n = 28) with the generated food box descriptors (see Appendix B). Participants were instructed to 

select the best three indulgent, healthy and basic descriptors to promote a vegetarian food box as well as the 

best three basic descriptors to promote a meat food box. To minimise measurement errors, both the order of 

the posed questions as well as the order of presented descriptors were fully randomized for each participant 

(Lavrakas, 2008). The three to four most frequently chosen descriptors were then used for the choice experiment 

in the main survey. An overview of the descriptors (ranking from most frequently chosen to least frequently 

chosen) is depicted in Table 4.  

Table 4   

Overview of Ranked Indulgent, Healthy and Basic Descriptors 
Indulgent Descriptors: Vegetarian Food Box  Healthy Descriptors: Vegetarian Food Box 

1. Soul Comforting Veg Box 
2. Feel Good Veg Box 
3. Fresh and Crispy Veg Box 
4. Delicious Flavourful Veg Box 
5. Heavenly Satisfying Veg Box 
6. Seasonal Earthy Veg Box 
7. Warm and Hearty Veg Box 
8. Mouth-watering Flavoursome Veg Box 
9. Crunchy Colourful Veg Box 
10. Dynamite Refreshing Veg Box 

 

1. Nutritious Green Veg Box 
2. Wholesome Superfood Veg Box 
3. Healthy Energy-Boosting Veg Box 
4. Vitamine Rich Veg Box 
5. Plant-based Protein Veg Box 
6. Field-Grown Veg Box 
7. High Fiber Veg Box 
8. Smart-choice Vitamin Veg Box 
9. Antioxidant-Rich Veg Box 
10. Detox Veg Box 

Basic Descriptors: Vegetarian Food Box  Basic Descriptors: Meat Food Box 

1. Green Veg Box 
2. Plant-Based Veg Box 
3. Seasonal Veg Box 
4. Ecological Veg Box 
5. Classic Veg Box 
6. Essential Veg Box 
7. Not just a Veg Box 
8. Basic Veg Box 
9. Original Veg Box 
10. Meat-free Veg Box 

 

1. Classic Meat Box 
2. Basic Meat Box 
3. Butcher Meat Box 
4. Original Meat Box 
5. BBQ Meat Box 
6. Mixed Meat Box 
7. Beef Cuts Meat Box 
8. 6 Cuts Meat Box 
9. Monthly Meat Box 
10. The introductory Meat Box 
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5.1.2 Main Survey 

For the main online questionnaire, three different survey designs were created. Firstly, scenario 1 which included 

the generated indulgent descriptors for vegetarian food choices, secondly scenario 2 which included healthy 

descriptors for vegetarian food choices and thirdly, scenario 3 with basic descriptors for vegetarian food choices. 

All scenarios included basic descriptors for all meat food choices. The table below represents an overview of the 

descriptors for each individual scenario (see Table 5).  

Table 5      

Overview of Generated Descriptors for the Indulgent, Healthy and Basic Survey Design 
 

Scenario 1 
Indulgent 

 Scenario 2 
Healthy 

 Scenario 3 
Basic 

Veg Box Soul Comforting Box 
(vegetarian) 

 Nutritious Green Box  
(vegetarian) 

 Plant-Based Box  
(vegetarian) 

Meat Box 1 Classic Meat Box  
(non-vegetarian) 

 Classic Meat Box  
(non-vegetarian) 

 Classic Meat Box  
(non-vegetarian) 

Meat Box 2 Butcher Meat Box  
(non-vegetarian) 

 Butcher Box  
(non-vegetarian) 

 Butcher Box  
(non-vegetarian) 

Veg Sandwich Feel Good Sandwich 
(vegetarian) 

 Wholesome Superfood Sandwich 
(vegetarian) 

 Seasonal Sandwich 
(vegetarian) 

Meat Sandwich 1 Basic Meat Sandwich  
(non-vegetarian) 

 Basic Meat Sandwich  
(non-vegetarian) 

 Basic Meat Sandwich  
(non-vegetarian) 

Meat Sandwich 2 Butcher Sandwich  
(non-vegetarian) 

 Butcher Sandwich  
(non-vegetarian) 

 Butcher Sandwich  
(non-vegetarian) 

Veg Salad Fresh and Crispy Salad 
(vegetarian) 

 Healthy Energy Booting Salad 
(vegetarian) 

 Green Salad  
(vegetarian) 

Meat Salad 1 Classic Salad  
(non-vegetarian) 

 Classic Salad  
(non-vegetarian) 

 Classic Salad  
(non-vegetarian) 

Meat Salad 2 Basic Salad  
(non-vegetarian) 

 Basic Salad  
(non-vegetarian) 

 Basic Salad  
(non-vegetarian) 

 

Since the ranked descriptors served as main elements for our nudge intervention, they formed a focal point of 

discussions with our supervisor, in cluster meetings and with students participating in the pre-survey. It should 

be noted that after taking into account the feedback received from all sides, we decided to exchange some of 

the descriptors to ensure that the descriptors were most likely perceived as either indulgent, healthy or basic by 

all participants. As the word ‘green’ was often associated with an organic origin (e.g. Aarset et al., 2004) and 

could have potentially misled participants to assume that they were choosing an organic food box, the term was 
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excluded from the list of basic descriptors. Consequentially, it was not taken forward as basic descriptor for the 

food box in the choice experiment of the main survey. Instead, we decided to assign the second-best basic 

descriptor to the food box (‘Plant-Based Box’) and used the descriptor ‘green’ to name the basic salad (‘Green 

Salad’). ‘Green Salad’ worked as a neutral descriptor for a salad as food product rather than for the food box as 

we assumed that the association with an organic origin did not apply here. After receiving feedback that some 

people became aware of our intended nudge interventions when using the same basic descriptors for the meat 

options of all three food choices (food box, sandwich and salad), we rotated the four best ranked basic 

descriptors between the different food choices. 

The first draft of the main survey consisted of a regular meat food box, an organic meat food box and a vegetarian 

food box that were all offered for the same price. However, we realized that this design would unintentionally 

nudge people towards the organic meat option as this option would usually be expected to be more expensive 

than the regular meat box options. Therefore, we decided to exclude the organic meat option and included two 

regular meat boxes instead. It should be further noted that participants were initially supposed to decide 

between three burgers after selecting one of the three food boxes. However, after pilot-testing the survey, we 

received feedback that most of the people who mainly followed a plant-based diet regarded a burger as a special 

treat and would always choose the meat option when offered a burger. To control for this, we asked participants 

to decide between three different sandwiches and three different salads, since this choice seemed to be a rather 

everyday food choice compared to burgers.  

5.2 Study Procedure 

The main online questionnaire was designed and conducted by means of the online questionnaire program 

Qualtrics (see Appendices C, D & E). All questions of the questionnaire required an answer in order to minimise 

the number of incomplete responses (Mangione, 1995). Moreover, all response options of questions regarding 

food choices were randomized to reduce measurement errors respectively (Lavrakas, 2008). All participants were 

able to complete the study online on personal computers and mobile devices. After giving their consent, the 

participants were presented with one of the three randomly assigned questionnaires, which comprised of two 

parts: a set choice questions and several debriefing questions regarding the variables of interest. The survey was 

designed to approximately take six minutes to complete in order to reduce potential biases of respondent fatigue 

and was pilot tested for clarity with a small group (n = 8) of graduate students before launching the online study. 

A concise survey design was supposed to reduce the risk of participants losing interest or hastily clicking through 
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the questionnaire to complete it as fast as possible without reading it (Vennard et al., 2018). In the first part, the 

survey provided participants with the following fictional background story for the purpose of increasing the 

ecological validity of the study (Bell, Brymann & Harley, 2018): 

A new food start-up is getting popular in your city and you would like to try it as a friend will come by for 

dinner. The core business of the start-up is to put together food boxes which are delivered to your home. 

One food box contains ingredients for 2-4 persons for 2-3 days, accompanied by matching recipes. 

By using a reasonable background story, we limited the risk that participants became aware of the study purpose 

and limited the risk of them consciously selecting the vegetarian food options. Both scenarios would have 

severely affected the construct validity of this study and consequently limited the ability to measure the effect 

of our nudge intervention that we intended to measure (Bell et al., 2018).  

Following the background story, participants were presented with descriptors and pictures of three food boxes 

(and later sandwiches and salads) from which they were asked to choose one. While two of the three food boxes 

contained meat options (chicken and beef products), one contained a vegetarian food option (see Figure 4). As 

participants should not be aware of the research question, we included three food options instead of two in 

order to distract them from the obvious choice between a vegetarian and a non-vegetarian option. The intention 

behind blinding our respondents was to protect our research against any potential reporting bias (Armijo-Olivo, 

Stiles, Hagen, Biondo & Cummings, 2012).  

 

Figure 4. Presentation of vegetarian and non-vegetarian food boxes in the basic scenario. Adapted from HelloFresh, 2019a, 

2019b. 
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The graphic layout of all three food boxes, such as the background, content and box design, was held as 

consistent and similar as possible to reduce potential noise that could have affected the respondents’ choice 

(e.g. Choi, Lee & Mok, 2010). The descriptors for the food boxes contained the same basic names for all meat 

options, while only the descriptors for the vegetarian options altered between indulgent, healthy, and basic 

names. The price and an explanatory term, indicating whether the food box was vegetarian or non-vegetarian, 

were also shown in a consistent manner for all food products. As price constitutes an important decision criterion 

for any purchasing decisions, we decided to have the same price for all food boxes in order to eliminate price as 

an influencing factor (e.g. Reisch et al., 2013). We determined the price by benchmarking prices from suppliers 

of comparable food boxes such as Aarstiderne, Coop Mad, Gousto and HelloFresh (Aarstiderne, 2019; Coop 

Danmark A/S., 2019; Gousto, 2019; HelloFresh, 2019c).  

 

Figure 5. Presentation of vegetarian and non-vegetarian sandwiches and salads in the basic scenario. Adapted from 

Pumpernickels.ca, 2019; LECKER.de, 2019.  
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By stating that friends would come over for dinner in the background story, the study was focused on a certain 

social component. Therefore, we decided to include two additional food items to the main survey, which did not 

hold such a social component. In particular, participants were presented with three different sandwiches, 

followed by three different salads, from which they were asked to choose one that they would like to eat right 

after completing the survey. Similar to the choice experiment between three food boxes, the sandwich and salad 

choices comprised two meat options and one vegetarian option. More precisely, respondents could choose 

between one beef, one chicken, and one vegetarian option (see Figure 5).  

In the last part of the survey (see Appendix C, D & E), participants were asked about sociodemographic factors 

such as age, gender and nationality. Participants were presented with questions regarding the BMI, body type, 

past eating behaviour and cooking habits. Furthermore, they were asked whether their diet was omnivore, 

vegetarian, vegan or restricted in some way. This question was included to identify all participant whose food 

choices would be restricted in any way. Moreover, we asked participants how hungry they felt. It should be noted 

that the question was placed in the first part of the survey, between the choice of food boxes and the choice of 

sandwiches, in order to assess the effect of hungriness on vegetarian versus non-vegetarian food choices. 

Additionally, the inserted question ensured that participants did not click through the three sequentially 

displayed food choices. Lastly, the survey included questions about neophobia and motives for food choices. The 

variables are described in greater details in the methodology (see Section 5.4).      

It should be noted that after conducting the pilot test with eight test persons, we received feedback that the test 

persons could not detect any difference between the two displayed food boxes that included meat products. 

This confusion appeared as we initially used exactly the same pictures for both meat boxes in order to keep them 

as similar as possible and to reduce additional distraction. In case that the participant started wondering about 

the difference between the two meat boxes, this confusion would have posed the risk of compromising the data, 

as the participants would have been distracted throughout the whole survey, and consequently, resulting in 

blurry output data. Therefore, we slightly adjusted the pictures of the meat boxes to ensure that the two boxes 

looked less alike. We thereby only altered the displayed food items inside the food box, while we displayed the 

chicken and beef products unchanged in front of the box (see Figure 4).  
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5.3 Sample Size and Participants 

In order to establish the sample size for our study, an a-priori power analysis for a z-test on the basis of logistic 

regression was performed using the G*Power 3.1.9.4 software (Faul, Erdfelder, Lang & Buchner, 2007). The 

traditional alpha (i.e., the probability of incorrectly rejecting H0 when it is true) and desired power (i.e., the 

probability of correctly rejecting H0 when it is false) was selected at 0.05 and 0.85, respectively. The estimated 

total number of participants needed was 533. Hence, we aimed to include 533 participants in total to allow for 

modest attrition. 

After conducting the pilot testing and adapting the questionnaire accordingly, the three survey designs were 

randomly distributed through personal contacts by means of direct messages. Moreover, we asked participants 

to forward the survey to friends in order to generate additional responses, also called snowball sampling (Fricker, 

2008). Further, we distributed the survey via social media such as Facebook and Reddit. By distributing the 

questionnaire through personal contacts and through social media, the sample can be categorised as a non-

probability sample. As it depended on each individual respondent to decide whether he or she is willing to 

participate, the present sample is also commonly known as a convenience sample (Fricker, 2008). Both 

probability-based samples and non-probability samples can be the source of sample biases. We are aware that 

non-probability samples are more prone to generate biased samples as it is impossible to generalize any findings 

due to limited knowledge for which population this present sample is representative (Bell et al., 2018). Although 

a non-probability sample is not an optimal choice, the sampling approach is less costly and provides higher 

chances of receiving completed surveys back, since it takes less time to participate compared to a conducted 

experiment. This overrules the disadvantages of a non-probability sample in the context of this master thesis.  

The data collection process started on the 29th of March and the questionnaire was closed on the 9th of April 

2019. During the active data collection phase, a total of 910 participants took part in the present study. All 

respondents agreed to participate in the study and additionally gave consent to the use of their data. In order to 

revise the received raw dataset and prepare it for the following analysis, several decision criteria were developed 

to decide whether participants should either be included or excluded from the present study.  

Participants were excluded when they met one of the following criteria. Firstly, people that followed a vegetarian 

or vegan diet were excluded. As our research is focused on a nudge intervention aiming to alter the consumption 

behaviour of consumers following an omnivore diet, the context of our nudge intervention was not suitable for 
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participants that already followed a plant-based diet. Due to dietary restrictions of vegetarians and vegans, no 

food choices in the questionnaire allowed an active choice, as only one choice would have been suitable. 

Secondly, people that had certain food restrictions limiting their free choice of a food box were excluded. This 

criterion ensured that our sample only included participants that decided freely to choose the meat or 

respectively the vegetarian option and not because food restrictions forced them to choose a particular option. 

Participants with food restrictions included those, for example, who only consumed one type of meat that we 

included in our study (chicken or beef) which therefore might have influenced their choice, as it passively 

eliminated one option10. Additionally, participants who suffered from diseases which potentially limited their 

amount of meat consumption, such as heart diseases, were excluded. Participants were not excluded if they 

stated any food restrictions that did not influence their choice towards meat or vegetarian options. This included 

voluntarily chosen diets such as inter alia low-carb or low-sugar oriented diets. Moreover, participants who 

suffered from any kinds of allergies that did not affect the choice between meat and vegetarian foods were also 

kept in the study.  

After completing the data collection process, the data were cleaned in IBM SPSS Statistics 24.0 (IBM Corp., 2016) 

based on the above-mentioned criteria. The first step of the data cleaning process involved excluding all 

participants that only partially completed the survey (see Figure 6). Therefore, 60 participants were excluded for 

the indulgent scenario set-up, 78 participants were excluded for the healthy scenario set-up and 69 participants 

were excluded for the basic scenario set-up. More precisely, 243 out of 303 participants completed the 

questionnaire for the indulgent scenario set-up, 240 out of 318 participants completed the questionnaire for the 

healthy scenario set-up. The second step of the data cleaning process included taking out all respondents 

adhering to a vegetarian or vegan diet. Accordingly, we excluded 37 vegetarians and two vegans for the indulgent 

scenario set-up, 33 vegetarians and nine vegans for the healthy scenario set-up and 21 vegetarians and three 

vegans for the basic scenario set-up. In the last step of the data cleaning process, we excluded all people that 

were suffering from food restrictions that potentially affected the choice of either taking the meat or the 

vegetarian option. Consequentially, we excluded three participants for the indulgent scenario set-up. Two out of 

the three participants stated that their dietary restrictions included not eating any red meat or consuming only 

chicken. As both food restrictions were limiting the choice of the meat options to only one option with respect 

to the sandwich and the salad, we excluded both participants. Additionally, one participant stated that she 

                                                             
10 Applies for choosing a sandwich and a salad.  
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avoided eating beef due to cultural restrictions. Therefore, we excluded her. For the healthy scenario set-up, we 

did not exclude any participants with respect to the reported dietary and cultural restriction as well as any kinds 

of allergies. For the basic scenario set-up, we excluded one participant who reported to not eat red meat due to 

dietary restrictions and one participant who stated to follow a pescatarian diet.  

 

Figure 6. Data cleaning process. 

 

We did not exclude responses of participants who reported to follow dietary restrictions such as low sugar intake, 

low-carb, avoidance of fried foods, no alcohol, protein-rich or whole wheat diets. Additionally, we did not exclude 

people affected by allergies to nuts and sea-food or people who were lactose or gluten-intolerant, as they were 

not restricted in choosing a meat or vegetarian food box. Moreover, participants who reported to only consume 

halal meat or not consume any pork were kept in the analysis as they still had the free choice between the 

chicken and the beef option. We observed that two participants of the indulgent scenario set-up stated that they 

only consumed halal meat because of cultural beliefs. While one participant opted-in for the vegetarian option, 

the other participant opted-in for the meat option of the food box. As it did not seem to have affected their food 
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choices, we decided to keep both participants in our analysis. After completing the data cleaning process, we 

conducted our analysis with a total sample size of 593 respondents, including 201 participants for the indulgent 

scenario set-up, 198 participants for the healthy scenario set-up and 194 participants for the basic scenario set-

up.   

5.4 Definition of Variables 

This section specifies the measures we used in the main online questionnaire. The included measures are 

categorized as either dependent or explanatory variables. Moreover, explanatory variables are divided into key 

explanatory and moderating variables. As Qualtrics initially codes each answer choice of the included questions 

automatically, only a small number of variables were recoded to fit the regression model. 

Dependent Variable 

In order to depict when consumers select meat-free food options by using alternative descriptions for vegetarian 

food boxes, we employed vegetarian food choice as our dependent variable. Vegetarian food choice was 

measured by recording the food option that each participant selected in their assigned survey. More precisely, 

we coded the vegetarian food choice as 1 and all other non-vegetarian choices as 0. The primary outcome was 

therefore binary, representing the proportion of people who did or did not order the vegetarian option.  

Key Explanatory Variables 

In order to probe our hypotheses that alternative descriptors can influence vegetarian food choices, we used 

vegetarian descriptors (comprising of indulgent descriptors, healthy descriptors, and basic descriptors serving as 

baseline) as our independent variable. The best performing descriptors of the pre-study were then used in the 

three versions (indulgent, healthy and basic) of our choice experiment, presenting online participants with three 

food boxes (and later sandwiches and salads) from which they were asked to choose one.  

Moderating Variables 

Gender and Age. As for gender, we defined a dummy variable equal to 1 if participants were women and 0 if they 

were men. As for age, we grouped participants into five age segments. More specifically, we grouped age 0-17, 

18-25, 26-35, 36-54 and > 55 as children and teenagers, young adults (students and young employees), mid 
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adults, and old adults age groups. We split young adults into two groups because we expected the consumption 

pattern of students in the early and mid-twenties to be very different from participants in the late twenties who 

already entered employment and built up their own household.  

BMI. BMI was calculated as weight (kg) divided by square of height (m2) from self-reported weight and height 

from the survey. BMI was also categorized using international adult standards (WHO, 2019): BMI < 18.5 indicating 

underweight, BMI = 18.5 to 24.9 indicating normal weight, BMI = 25.0 to 29.9 indicating overweight, and BMI > 

30.0 indicating obese. However, it is important to note that it is possible to be overweight according to the BMI 

measure we used while showing healthy levels of body fat (Sangkum et al., 2017). For example, for extremely 

muscular people, such as bodybuilders and athletes, weight and height measurements alone may not accurately 

indicate the BMI. Therefore, we controlled for muscular, healthy people that may have a BMI in a rather high 

range, by asking the participants to indicate their body type as either 1) thin, 2) muscular, or 3) curvy.  

Past Behaviour. To assess whether the frequency at which participants consumed vegetarian dishes in the past 

moderates the impact of food descriptions on vegetarian food choice, we measured the frequency of eating 

vegetarian during the past seven days. Similar to Bacon and Krpan (2018), we asked the following question: 

“During the previous seven days, on how many days did you eat neither meat nor fish?” and used a scale from 

“0 = no days” to “7 = every day”. We then recoded the variable in a way that eating vegetarian on zero days 

during the past seven days was equal to 0, eating vegetarian on one day was equal to 1, eating vegetarian on 

two days was equal to 2, eating vegetarian on three days was equal to 3, and so on. We are aware that by asking 

participants about their vegetarian consumption only during the past seven days we ran the risk that some 

people might have had an exceptional eating behaviour that did not truly represent their usual consumption 

patterns. However, as participants tend to easily forget what they have eaten over the past weeks, we decided 

that it would be easier for survey participants to remember their past consumption frequency during the last 

seven days and take the limitations of this measure into account. 

Hunger. State of hunger was self-rated by participants using a 11-point Likert scale (adapted from Bacon & Krpan, 

2018; Zhou et al., 2018), which varied from 0 to 10 (0 = “You are fully satisfied and full up” to 10 = “Your stomach 

feels empty and the urge to eat is strong”). In order to control for participants that tend to indicate very high 

scores for their feeling of hunger although they just ate, we included an additional measure. We asked 
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participants to indicate how many hours had passed since they had last eaten something using “Less than 1 hour 

ago”, “2 hours ago”, “3 hours ago”, “4 hours ago”, “5 hours ago” and “Other” as possible response options. 

Food Neophobia. Food neophobia was measured using the 10-item food neophobia scale (a = 0.88; Pliner & 

Hobden, 1992). As the original food neophobia scale was developed in 1992 and may not be valid at reflecting 

food neophobia nowadays11, we slightly modified the items by rephrasing them in a simpler and more modern 

way (Barcellos, Aguiar, Ferreira & Vieira, 2009). It should be noted that we received feedback from the pilot-

testing which indicated that negative statements were difficult to understand and led to confusion. Therefore, 

we rephrased all questions that were negatively worded to positive statements in order to maintain consistency. 

Each item was responded to a 7-point Likert scale ranging from 1 = “strongly disagree” to 7 = “strongly agree”. 

The average scores for each item were combined into one neophobia scale by calculating the overall mean of 

the individual scores. 

Food motives. Motives for food choice were measured by asking participants how important specific motivational 

factors were to them when cooking a meal at home on a 7-point Likert scale (1 = “Not at all important” and 7 = 

“Extremely important”). The selection of the items was based on an analysis of previous studies that used similar 

measures (Stea & Pickering, 2018; Vennard et al.; 2018; Zou et al., 2018). The 11 items we chose included taste, 

price, quality of ingredients, cultural tradition, health and nutrition, fillingness, environmental sustainability, 

animal welfare, trying something new, familiarity with the dish, and time to prepare.    

5.5 Reliability and Validity  

After defining the variables of this study, this chapter critically evaluates the validity and reliability of the tools 

and measures utilized. Determining how thoroughly the issues of validity and reliability are addressed in a study, 

represents a pivotal part in the critique of every research study (Heale & Twycross, 2015).  

Reliability 

The reliability of a study describes the ability of a research instrument to consistently produce the same results 

when repeating an experiment in the same setup (Heale & Twycross, 2015). Hence, reliability evaluates the 

                                                             
11 For instance, we changed “I like to try new ethnic restaurants” (Pliner & Hobden, 1992, p. 109) to “I do like going to 
places where foods from different cultures from mine are served”.  
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consistency of all included measures. To ensure a reliable questionnaire that produced consistent results, survey 

participants were asked the exact same questions in an identical format and responses were recorded in a 

uniform manner. We are aware that we sent out three survey designs with alternating descriptors for vegetarian 

food choices. However, all participants received an identical survey regardless of which scenario they were 

assigned to. Although it is not possible to give an exact calculation of reliability for our measures, an estimate of 

reliability can be achieved through indexes such as Cronbach’s alpha (Cronbach, 1951). Food neophobia was 

measured using the 10-item food neophobia scale with a Cronbach’s alpha of 0.88 (Pliner & Hobden, 1992). As 

an acceptable reliability score is one that is 0.7 and higher, the scale showed a high internal consistency. Other 

researchers that conducted experiments in attempts of nudging participants towards vegetarian food choices 

used the same scale to measure food neophobia and reported high reliability (e.g. Zou et al., 2018). However, it 

was not feasible in the available time to subject the online questionnaire in this study to documented reliability 

checks such as a test-retest or equivalence approaches (Heale & Twycross, 2015). However, the fairly rigorous 

measures and thoroughly reflected procedures applied in this study add reasonable confidence to the reliability 

of our data. 

Validity 

Validity is defined as the extent to which a theoretical concept is accurately measured in a quantitative study. 

Thus, it is closely related to reliability (Heale & Twycross, 2015). We addressed four major types of validity in this 

paper, which are: construct validity, internal validity, external validity and ecological validity. Although given 

careful consideration to maximize validity, our findings were dependent on self-reported measures which might 

have affected the construct validity of the online questionnaire. In particular, the validity of BMI as an indicator 

of body fatness based on self-reported weight and height is questionable. Especially, the validity of BMI in 

accurately classifying study participants as underweight, normal weight, overweight or obese is limited. Although 

previous studies suggest that weight and height are reported with reasonable accuracy (Spencer, Appleby, Davey 

& Key, 2002; Stewart, 1982), a BMI that is calculated from self-reported height and weight should be interpreted 

with caution. In a study conducted by Spencer et al. (2002) that assessed the validity of self-reported weight and 

height, they found that 18% females and 22% males would have been allocated to the wrong BMI category based 

on their self-reported weight and height. Female and male participants of normal weight were least likely to be 

incorrectly allocated to a different BMI category, and obese participants were most likely to be incorrectly 

classified. We addressed the validity issue by asking participants to report their body type as either 1) thin, 2) 
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muscular, or 3) curvy to control for muscular, healthy people that may have a BMI in a very high range but should 

belong to the normal weight group. We found that 30 participants who were categorized as overweight according 

to our measure reported to have an athletic body type. It is therefore very likely that those participants where 

incorrectly classified and should have belonged to the normal weight group. We are conscious about the 

limitations of the BMI measure, but ascertain its inclusion in the study in the light of the research questions as 

well as testing the underlying hypotheses. 

While construct validity is concerned with the adequacy of measures, internal validity raises the question of 

whether the potentially detected causal relationships between dependent and independent variables hold and 

whether they are not influenced by any other factors (Bell et al., 2018). Hence, the question of interest is to what 

extent the independent variable vegetarian descriptors really is responsible for the variation in the selection of 

the vegetarian food choices. In this study, the internal validity is limited by the inclusion of graphics for every 

food choice the participant made, namely the food box, sandwich and salad selection. As the questionnaire 

displayed both the descriptors and the graphics of the food item at the same time, respondents potentially could 

have disregarded the descriptors. Thus, their decision could have only been based on, for example, the graphics. 

However, the results of the pilot test of the questionnaire indicated that the descriptors were considered by the 

participants. To further enhance the internal validity, the assignment of each of the three scenarios to 

participants was performed randomly. Additionally, the position of all three food items within each food choice 

was randomized to prevent any ordering bias. However, the order of the three food choices, starting with food 

boxes followed by sandwiches and salads, were not randomized in order to remain the dominant position of the 

main independent variable vegetarian food box. This might have exposed the results to some extent to an 

ordering bias. 

External validity is concerned with the generalizability of study results. Therefore, the applied sampling method 

is a crucial component to assess whether external validity is given in the present study (Saunders, Lewis & 

Thornhill, 2016). As this study used convenience sampling and snowball sampling to gather data, the 

generalizability of findings is limited because no further information is available for which population the present 

sample is representative. In other words, non-probability samples are more likely to produce biased samples 

which impede the generalizability of results. After collecting data, we observed that our data was characterized 

by a high share of both German and Danish participants as well as a relatively young mean age of all participants 

(M = 30 years), confirming a rather biased sample. Nevertheless, the high number of overall 910 participants 
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allowed to continue with a reasonable sample size (N = 593), countering potential response bias which could 

result from poor responses or no-responses.  

Ecological validity is concerned with the question of whether the present study produces findings that 

correspond only in a limited way to what happens in people’s everyday life (Bell et al., 2018). The value in 

understanding how nudging people towards a vegetarian food choice works in a real-life setting is limited if 

research results lack ecological validity. Generally, the more the researcher controls for the setting in which the 

research takes place, the more likely it is that results will be ecologically limited. In this study, ecological validity 

is limited due to firstly, the unnaturalness of answering an online questionnaire and secondly, due to the 

hypothetical framing of the study context. As the participants were not actually ordering a food box and were 

only hypothetically choosing a sandwich and a salad, they might have been less thoughtful of their decision, 

resulting in noisy data. We intended to address this issue by creating a fictional background story (see Section 

5.2) to produce a particular state of mind in which the decision of the participant took place. At the same time, 

we acknowledge that this could have produced other additional information that interfered with the recorded 

food choice as, for example, a specific context (cooking for friends vs. for oneself) might have influenced the final 

food choice (Vennard et al., 2018).   

5.6 Research Design 

A thorough research design is required to provide a fundament on which the research question can be elaborated 

further. Therefore, the following section outlines the data collection method as well as the underlying research 

approach and philosophy of our conducted research following Saunders et al.’s (2016) approach.  

5.6.1 Data Collection Method 

For the data collection method, we gathered primary data derived from the respondents in our survey. According 

to Saunders et al. (2016), we worked with a cross-sectional time horizon. In this observational study we recorded 

information at a certain point in time instead of over a longer period of time as in a longitudinal time horizon. 

This allowed us to compare different population groups and thus many different variables simultaneously. Due 

to time and funding constraints, this seemed to be particularly suited as an applied research method for the 

present study. Moreover, the study at hand used a quantitative mono method to analyse the relationship 

between the descriptors of food boxes as a nudge intervention and the selection of vegetarian food choices.  
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5.6.2 Research Approach and Research Philosophy 

The research purpose of this paper is of explanatory nature by aiming to establish a causal relationship between 

the impact of indulgent and healthy descriptors and participants’ choice of vegetarian food. Based on 

explanatory research design, this thesis investigates and tests the theory-based hypotheses against the empirical 

data collected via the conducted online questionnaire. Opposed to an exploratory research design which is well 

suited for clarifying and understanding un-theorised phenomena, an explanatory research design investigates 

known theorised phenomena by analysing whether any causal connection or relationship between different 

variables can be identified (Saunders et al., 2016). Therefore, explanatory research is particularly well suited for 

studying whether indulgent or healthy descriptors explain any potential effect on selecting the vegetarian food 

choice compared to the choice labelled with basic descriptors. Furthermore, statistical testing is used to reveal 

correlations which help to provide a clearer view of the connection between variables of interest. Contrary to an 

in-depth interview, which is a research technique mostly applied as part of an exploratory research design and 

in which questions might be adjusted based on responses of the participants, our main online questionnaire 

consists of pre-selected variables. As such, it is independent of any subjective data interpretation by the 

researcher. Therefore, it can be ensured that the values of the researcher do not interfere with participants’ self-

reported data (Saunders et al., 2016).  

In this study, we followed a deductive approach and utilized quantitative data to conduct a statistical analysis. 

The developed hypotheses in Chapter 3 were empirically tested utilizing a data sample of 910 participants. Based 

on the literature review (see Chapter 2), we investigated variables such as age, gender, BMI, hunger, food 

neophobia and food choice motives to gain further insights into the connection between the variables of interest 

and the vegetarian food choices. Typically, a positivistic researcher pursues a deductive generalisation goal 

(Strang, 2015). By this approach, the researcher departs from general theoretical assumptions and continues 

investigating specific cases. This thesis utilizes the nudge theory to formulate relevant hypotheses for our 

research question. Furthermore, the term deductive also subsumes the process of testing theories against new 

contexts, aiming to replicate findings or to identify previously undetected aspects. By changing the context from 

food choices in a restaurant to food choices at home, the present study aims to discover relevant nuances that 

potentially enrich the knowledge on food-related nudges. 

Understanding the research philosophy of this study is particularly relevant since it shapes and influences the 

overall research project. According to Saunders et al. (2016), research philosophy predefines a continuum of 
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assumptions and beliefs on how knowledge is generated. It also characterizes how the researcher sees and 

interprets the environment including the given research context. In total, five research philosophies are 

dominating the business and management research field, namely positivism, critical realism, interpretivism, 

postmodernism and pragmatism (Saunders et al., 2016). Out of all main research philosophies, we have 

conducted our research within the post-positivist continuum. Research philosophies differ from each other by 

the concepts of ontology, epistemology and axiology and can only be relatively compared by evaluating the 

features of the three aforementioned concepts. Below, we explain how our research is shaped by post-

positivistic characteristics.  

Ontology refers to the theory of being and, as such, it is concerned with the nature of reality (Strang, 2015). 

Following the positivistic worldview, the reality is perceived as being external and therefore, researchers rely on 

theories and facts to detect and explain certain phenomena. Based on that assumption, positivistic research 

results are able to mirror (true) reality (Strang, 2015). However, a post-positivist researcher acknowledges the 

complexity of the world and suggests that any conclusion based on aggregated data might not be the overall 

truth (Ryan, 2006). Based on this view, we will critically examine our results in the discussion of our analysis in 

Chapter 7. 

Epistemology is known as the theory of knowledge and assesses which type of knowledge is acceptable within a 

certain research philosophy (Strang, 2015). Since post-positivist researchers are evidence and theory driven 

(Crotty, 1998), we instrumentalised the nudge theory to develop our hypotheses which are tested and either 

confirmed (partly or in whole) or rejected contributing to further enrichment of the nudge theory. Additionally, 

as observable and measurable facts count as the main source for acceptable knowledge, we conducted a 

quantitative study as a factual source for further knowledge generation on nudges in the food domain.  

Axiology is concerned with the theory of beliefs and with which role values play within the research process. As 

post-positivist researchers try to remain neutral, value-free research is of the essence. This is why it is particularly 

important that the researcher plays an independent role within the data collection process. Therefore, online 

questionnaires are particularly well suited to conduct research, since they limit the influence of the researcher’s 

values on the research process and subject. Contrary to, for example, an in-depth interview, the conducted 

survey consists of pre-selected variables and as such, it is independent of any interpretation of data by the 

researcher. Therefore, it can be ensured that the researcher’s values do not interfere with the self-reported data 
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of participating respondents (Saunders et al., 2016). Although positivistic research claims to be objective and 

neutral, post-positivist researchers acknowledge that they might influence the research process by making 

assumptions about knowledge generation processes and by applying individual perceptions of the world. Based 

on our literature review, we pre-selected key variables that are tested in our questionnaire. However, by 

neglecting other variables due to limited time and space, we acknowledge that our research is, to some extent, 

potentially influenced by the selection of certain variables (see Section 5.4).  

5.7 Alternative Approach to Methodology  

The choice of the methodological approach to structurally investigate the research questions of this thesis was 

guided by the underlying research philosophy and its explanatory research design. In the following section, we 

acknowledge that the choice of the overall methodology is restricted by the scope of the thesis including time, 

space and funding constrain. We were therefore forced to neglect alternative research approaches which could 

have brought additional valuable insights to our study. 

As the main focus of deductive theory development approaches lie on theory falsification or verification, applying 

an abductive theory development might have also been a suitable approach to gain additional insights. Contrary 

to the deductive theory development, the abductive theory development also aims to modify existing theory by 

“generalising from the interactions between the specific and the general” (Saunders et al., 2016, p. 145). Since 

the nudge theory is still in its infancies, with respect to implications based on food-related nudges, an alternative 

research technique would not only be derived from the general nudge theory, but would also have been 

influenced by previously conducted exploratory studies (e.g. Bacon & Krpan, 2018; Vennard et al., 2018) as well 

as by a mixed methodological approach. This means that both quantitative and qualitative data are utilized to 

create further knowledge (Saunders et al., 2016). Additionally, in-depth interviews with experts in the field of 

sustainable food consumption could have provided valuable information on which policy tools are currently 

dominating the food sector and which areas need further improvements. Moreover, we could have included 

results of focus group discussions in our literature review to gain more insights on which food motives and 

behavioural processes are the most important ones when selecting food items. Furthermore, instead of taking a 

fairly small sample size for the pre-survey to select the most popular descriptors, we could have increased the 

number of participants. Nevertheless, the applied methodologic approach was particularly well suited with 

respect to the context of this thesis and additional adjustments will be subject to further research (see Section 

7.4).     



 

 
73 

5.8 Data Analysis  

After elaborating the underlying methodology of the conducted study, this section describes the procedures of 

the applied descriptive and statistical analysis. We used descriptive statistics to summarize the participants' 

baseline characteristics of the total sample population as well as for the indulgent, healthy and basic sub-

samples. Continuous variables were presented as the means and standard deviations, whereas categorical 

variables were presented as relative frequencies. Our dependent variable was vegetarian food choice, that 

served as a dichotomous variable representing individuals who selected a vegetarian versus non-vegetarian 

option in each of the three scenarios. Both a Chi-square test of homogeneity and binary logistic regressions were 

applied in this thesis. First, the difference of food choice between the indulgent, healthy and basic (control) 

scenario was assessed by conducting a chi-square test of homogeneity. Thereafter, a binary logistic regression 

model was applied to test the relationship between respondent’s option choice and all other independent 

variables. Binary logistic regressions were primarily run to test the moderating effect of age, gender, BMI, food 

neophobia, hunger, past behaviour and food motives on the influence of vegetarian descriptors on vegetarian 

food choices. Both descriptive and statistical analyses were run in SPSS 24.0 (IBM Corp., 2016). 

 

6. Results  

This chapter presents the results of the conducted study. To provide a first overview of the overall characteristics 

of our sample population, descriptive statistics of both independent as well as dependent variables are provided. 

To probe our formulated hypotheses and to get an in-depth understanding of the data, we applied two 

procedures. First, we conducted a chi-square test of homogeneity to test for significant group differences 

between the three descriptor scenarios. Then, we ran binary logistic regressions to identify potential moderating 

effects.  

6.1 Descriptive Statistics 

In total, we included 593 participants: 201 in the indulgent scenario, 198 in the healthy scenario and 194 in the 

control scenario. In our sample, 58.5% were women (n = 347) and 41.1% were men (n = 244), with two individuals 

reporting “other” gender. The age of the respondents ranged from 13 to 80 years (M = 30.0, SD = 11.6) and half 

of the participants were young adults between 18 and 25 years old. Participants’ average BMI, computed as 
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weight in kilograms divided by squared height in meters, ranged from 16.4 to 49.4 kg/m2 (M = 23.3, SD = 3.9). 

The majority of the respondents were identified as normal weight (71,7%), 18.6% overweight, 5.7% obese and 

4.0% underweight. It should be noted that 30 participants who were categorized as overweight reported to have 

an athletic body type. It is therefore very likely that those participants have healthy levels of body fat and should 

have belonged to the normal weight group (Sangkum et al., 2017). Out of all respondents, 88.5% lived in Europe, 

while the remainders lived in Americas (8.8%), Asia (2.0%), Africa (0.3%) and Oceania (0.3%). Most of the survey 

participants were from Germany (n = 244) and Denmark (n = 148). Full details of the participants’ characteristics 

for the total sample population as well as for the indulgent, healthy and basic subsamples are shown in Table 6. 

The majority of the indulgent, healthy and basic scenarios’ baseline characteristics were comparable, except for 

the percentage of females, which was significantly higher in the indulgent versus healthy and basic scenarios. 

Moreover, the participants’ nationalities differed between the three scenarios. While in the indulgent and basic 

subsample most participants came from Germany, in the healthy subsample most respondents were from 

Denmark. Other baseline characteristics of the subsamples were similar with regards to their age and BMI. 

In addition, means and standard deviations of the remaining questionnaire items for both the total sample 

population as well as for the indulgent, healthy and basic subsamples are shown in Appendix F. Scale consistency 

of the construct food neophobia was checked for item homogeneity. Negative items were reverse-phrased and 

all ten items were combined into one food neophobia scale (M = 5.22, SD = 0.88). The scale showed a high level 

of internal consistency, as determined by a Cronbach’s alpha of 0.806. Descriptive summaries for hunger, food 

motives, past behaviour and vegetarian food choice are presented in more detail in the following sections. 
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Table 6 

Characteristics of the Sample Population 

 Total Population 
(N = 593) 

Indulgent scenario 
(n = 201) 

Healthy scenario 
(n = 198) 

Basic scenario 
(n = 194) 

Gender     
Female 
Male 
Other 

58.5% 61.7% 56.6% 57.2% 

41.1% 37.8% 42.9% 42.8% 

0.3% 0.5% 0.5% – 

Age (mean) 30.0 years 29.1 years 29.1 years 32 years 

Age groups 
 0 – 17 
18 – 25 
26 – 35 
36 – 54 
55 – 100 

 
1.3% 

50.9% 
29.5% 
10.3% 
7.9% 

 
2.5% 
7.9% 

29.4% 
9.5% 
7.0% 

 
1.0% 

51.5% 
33.3% 
8.6% 
5.6% 

 
0.5% 

49.5% 
25.8% 
12.9% 
11.3% 

BMI (mean) 23.3 kg/m2 22.9 kg/m2 23.6 kg/m2 23.5 kg/m2 

BMI groups 
Underweight 
Normal 
Overweight 
Obese 

    

4.0% 6.6% 2.6% 2.6% 

71.7% 74.7% 68.2% 72.1% 

18.6% 14.6% 21.9% 19.5% 

5.7% 4.0% 7.3% 5.8% 

Nationality 
Europe 
Americas 
Asia 
Africa 
Oceania 

    

88.5% 82.1% 92.9% 90.7% 

8.8% 
2.0% 

15.2% 
2.0% 

6.1% 
1.0 % 

4.6% 
3.1% 

0.3% – – 1.0% 

0.3% 0.5% – 0.5% 

Top 3 Countries 
 
 
  

Germany: n = 244 
Denmark: n = 148 
USA: n = 36 

Germany: n = 94 
USA: n = 22 
Denmark: n = 13 

Denmark: n = 79 
Germany: n = 68 
USA: n = 7 

Germany: n = 82 
USA: n = 56 
Denmark: n = 14 
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6.1.1 Hunger 

The results for the hunger scale showed that participants were on average beginning to feel hungry (M = 3.77, 

SD = 3.07) with small variations between the indulgent (M = 4.13, SD = 3.11), healthy (M = 3.67, SD = 2.96) and 

basic (M = 3.52, SD = 3.11) scenario (see Appendix F). The proportion of participants’ level of hungriness for the 

total sample population is presented in Figure 7.  

 

Figure 7. Proportion of participants for each level of hungriness based on 11-point Likert scale responses (0 = “You are fully 

satisfied and full up”, 10 = “Your stomach feels empty and the urge to eat is strong”). 

As can be seen from the distribution, most participants indicated to be not at all hungry (17.9%, reporting 0 on 

the 11-point Likert scale), while the lowest proportion of participants reported to be extremely hungry (2.7%, 

reporting 10 on the 11-point Likert scale). It should be noted that we did not include the question of how many 

hours had passed since participants had eaten something as an additional measure for hunger. A cross tabulation 

between the hunger scale and the aforementioned question showed that zero participants reported to be 

extremely hungry and to have eaten less than one hour ago. As the purpose of the additional measure was to 

control for people that tend to indicate very high scores for their feeling of hunger even when they just ate 

something, we decided that the hunger scale would be sufficient to accurately measure the level of hunger by 

itself. 
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6.1.2 Food Motives 

Figure 8 shows the relative importance of each of the eleven motivational factors to participants for cooking a 

meal at home (from highest to lowest importance). Taste and Quality of Ingredients ranked highest in importance 

to all respondents with scores of 6.04 ± .85 and 5.43 ± .96, respectively (see Appendix F). By contrast, Familiarity 

with the Dish (M = 3.98, SD = 1.41) and Cultural Tradition (M = 2.89, SD = 1.51) were both rated below the 

indifferent threshold (“Neither important nor unimportant”) for importance.  

 

Figure 8. Average level of importance attributed to each motivational factor for cooking a meal at home ± standard 

deviations. Scores are based on 7-point Likert scale responses (1 = “not at all important”, 7 = “extremely important”).   

Figure 9 illustrates how participants’ motivational factors for cooking a meal at home differed by gender. Patterns 

were similar between females and males, although women generally gave higher scores across all food motives 

compared to men. Taste and quality of Ingredients were again the highest motivators among both genders, while 

familiarity with the dish and cultural tradition ranked lowest in importance. Food motives of women and men 

differed in their ranking for health and nutrition and time to prepare. Females ranked health and nutrition (M = 

5.41, SD = 0.94) as the third highest motivator before time to prepare (M = 5.22, SD = 1.14), whereas for males 

time to prepare was more important than health and nutrition when cooking a meal at home with scores of 5.17 

±1.23 and 5.13 ± 1.18. Furthermore, animal welfare (M = 4.89, SD = 1.43) was ranked more important than 
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environmental sustainability (M = 4.74, SD = 1.33) and trying something new (M = 4.52, SD = 1.24) by females, 

while males ranked trying something new higher than animal welfare and environmental sustainability with 

scores of 4.19 ± 1.40, 4.14 ± 1.61 and 4.05 ± 1.54, respectively. 

 

Figure 9. Average levels of importance attributed to each motivational factor for cooking a meal at home ± standard 

deviations by gender. Scores are based on 7-point Likert scale responses (1 = “not at all important”, 7 = “extremely 

important”)12.   

 

6.1.3 Past Behaviour 

Table 7 shows the distribution of respondents across the three survey designs depending on the frequency of 

past behaviour. More specifically, it displays how many days during the previous seven days female and male 

participants consumed vegetarian foods only. As can be seen from the figure, the majority of participants did not 

eat vegetarian on any of the last previous seven days. A higher proportion of the respondents consumed 

vegetarian dishes only on relatively few days, whereas the smallest proportion of participants consumed such 

meals on six or all seven days of the previous week. Patterns are similar between the scenarios, but they differ 

between female and male participants. On average, females reported to eat vegetarian foods more frequently, 

indicating 2.70 days per week (SD = 1.91) compared with 1.69 days per week (SD =1.89) for males. 

                                                             
12 Gender reported as “other” has been excluded from the Figure.  
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Table 7 

Number of Participants in the Three Survey Designs per Each Level of Past Behaviour (0 – 7 Days) by Gender 

Past Behavioura 

 0 days 1 day 2 days 3 days 4 days 5 days 6 days 7 days Total 

Number of Participants 

Indulgent Female 19 10 19 29 26 12 6 4 124 

 Male 25 15 13 11 7 3 1 1 76 

Healthy Female 21 16 20 22 16 9 3 5 112 
 Male 34 16 19 5 4 4 0 3 85 

Basic Female 20 14 22 21 14 10 5 5 111 

 Male 30 17 11 8 6 1 5 5 83 

Total  149 88 104 96 73 39 20 23 591 

 a Past Behaviour is the number of days in the past seven days on which participants reported consuming only vegetarian 

foods.  

Afterwards, the proportion of females to males was compared on the basis of the number of days in the past 

week when participants consumed only vegetarian food, as shown in Figure 10. As the figure displays, more 

females (16.9%) than males (9.5%) ate vegetarian foods on five to seven days of the previous week. Furthermore, 

more than one third of male participants (36.5%) did not eat vegetarian on any single day of the past week, while 

only 17.3 % of female respondents did not eat vegetarian on a single day. 
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Figure 10. Comparison of the proportion of females to males based on the number of days during the past week participants 

consumed vegetarian foods only.  

 

6.1.4 Vegetarian Food Choice 

Figure 11 provides a descriptive summary of food box choices between the indulgent, healthy and basic scenario. 

In the indulgent scenario, the majority of participants selected the “Soul-Comforting Box” (n = 80), followed by 

the “Classic Meat Box” (n = 66) and the “Butcher Box” (n = 55). By contrast, in the healthy scenario, most 

participants preferred the “Classic Meat Box” (n = 75) over the “Nutritious Green Box” (n = 73) and the “Butcher 

Box” (n = 50). Moreover, in the basic scenario, most participants chose the “Classic Meat Box” (n = 90), followed 

by the “Plant-Based Box” (n = 58) and the “Butcher Box” (n = 46). Since we are mainly interested in the choice of 

the vegetarian versus non-vegetarian food box, the vegetarian food box was then coded as 1 and the other two 

types of meat boxes were coded as 0 for each scenario. Figure 12 provides a descriptive summary of the number 

of participants who selected a vegetarian versus non-vegetarian food box in each of the three scenarios. In all 

three scenarios, more participants preferred a non-vegetarian food box over a vegetarian one. The question of 

whether there was a significant difference between the three scenarios is addressed in the next chapter. 
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Figure 11. Descriptive summary of the food box choice in the indulgent, healthy and basic scenario. 

 

Figure 12. Descriptive summary of the number of participants who selected a vegetarian versus non-vegetarian food box in 

the indulgent, healthy and basic scenario.  
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6.2 Main Analysis 

This chapter presents the empirical testing of the developed hypotheses using two procedures. First, H1 – H3 

were tested by conducting a chi-square test of homogeneity. Second, H4 – H10 were evaluated by performing a 

moderator analysis. With regards to the moderator analysis, a binary logistic regression was conducted to probe 

our hypotheses that age, gender, BMI, hunger, past behaviour, food neophobia and food motives are expected 

to moderate the effect of vegetarian descriptors on vegetarian food choice among food boxes. To test the 

robustness of results across different food items, two additional binary logistic regressions were performed for 

testing the same effects on sandwiches and salads.  

6.2.1 Chi-Square Test of Homogeneity  

To probe our two main hypotheses H1 and H2, stating that indulgent or healthy descriptors will have a positive 

effect on the consumers’ decision to select a vegetarian option, we conducted a chi-square test of homogeneity. 

A chi-square test of homogeneity investigates whether there is a significant difference in choice between 

participants that were exposed to either the indulgent, healthy or basic descriptors (Franke, Ho & Christie, 2012). 

The null hypothesis of the test claims that there is no difference between all three groups, H0: XIndulgent = XHealthy = 

XBasic, whereas the alternative hypothesis states that a significant difference between the three groups, based on 

the descriptors, can be identified, H1: XIndulgent ≠ XHealthy ≠ XBasic. Significant results provide evidence against the null 

hypothesis, emphasising that there is, in fact, a significant difference between the groups of people choosing the 

vegetarian food option depending on the displayed descriptor.  

Before performing the analysis, all test-specific assumptions have been tested and were fulfilled by our sample 

(Laerd Statistics, 2017). Among other things, the chi-square test of homogeneity requires that the dependent 

variable is measured at the dichotomous level (Franke et al., 2012). As we are measuring the food choice of 

participants, we had two categorical and independent groups, namely the participants that chose the vegetarian 

food box and the participants that decided to order the non-vegetarian food box. Additionally, the sample size 

needs to be sufficiently large, which means that all cells of the crosstabulation table should have an expected 

count greater than or equal to five (Laerd Statistics, 2017). Since the minimum expected count was 68.93 for our 

crosstabulation of interest, the assumption was met indicating that our data fit the model. Conclusively, the chi-

square test was an appropriate test to assess whether there is a significant difference between the three groups 

which were exposed to our three descriptors.  
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Table 8      

Crosstabulation between Food Box Choice and Descriptors (Indulgent, Healthy, Basic) 

  Descriptors (Indulgent, Healthy, Basic)  

  Indulgent 
Descriptor 

Healthy 
Descriptor 

Basic 
Descriptor 

Total 

Non-
vegetarian 
Food Box 

Count 
 

120a 125a 136a 381 

% within Descriptors 
(Indulgent, Healthy, Basic) 
 

60.00% 63.50% 70.10% 64.50% 

Vegetarian 
Food Box 

Count 
 

80a 72a 58a 210 

% within Descriptors 
(Indulgent, Healthy, Basic) 
 

40.00% 36.50% 29.90% 35.50% 

Total Count 
 

200 197 194 591 

% within Descriptors 
(Indulgent, Healthy, Basic) 

100.00% 100.00% 100.00% 100.00% 

Note. Each subscript letter denotes a subset of descriptors (indulgent, healthy, basic) categories whose column 

proportions do not differ significantly from each other at the .05 level. 

 

Table 8 shows the crosstabulation between the food box choice and the three descriptors, namely: indulgent, 

healthy and basic. The table specifies with which probability a participant, that was assigned to a descriptor 

scenario, chose either the vegetarian or non-vegetarian food box. For instance, the probability that a participant 

that was assigned to the indulgent descriptor scenario chose the vegetarian food box is 40%, whereas the 

probability for a participant that was exposed to the healthy descriptor scenario chose the vegetarian food box 

is 36.50% and 29.90% for the basic descriptor.  

The results indicate that a participant that was assigned to the basic descriptor had a higher probability of 

choosing the non-vegetarian food box compared to the participants that were exposed to the indulgent and 

healthy descriptors. On the contrary, the indulgent descriptor appeared to be more successful at nudging the 

participant towards the vegetarian food box in comparison to the healthy and the basic descriptors. However, 
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the results were not statistically significantly different (p = 0.104). Consequently, we cannot reject the null 

hypothesis of the chi-square test, claiming that there is a significant difference between being exposed to one of 

the three different descriptors and the vegetarian food box choice.  

As our first two hypotheses predicted that indulgent or healthy descriptors have a positive effect on participants’ 

choice towards vegetarian food options, we cannot accept our first two hypotheses H1 and H2 and therefore, 

need to reject them. Since our findings suggest that there is no significant difference between the effect of the 

three descriptors on the vegetarian food choice, we also cannot make any evaluation on whether the indulgent 

descriptors have a stronger impact on nudging people towards the vegetarian food choice than healthy 

descriptors. Consequentially, H3 must also be rejected.  

6.2.2 Binary Logistic Regression 

To test the remaining hypotheses H4 - H10 that the effect of vegetarian descriptors on vegetarian food choice is 

being moderated by other variables, namely age, gender, BMI, hunger, past behaviour, food neophobia and food 

motives, a binary logistic regression was performed. Binary logistic regression was used because of its ability to 

predict the probability of an event occurring when there are only two possible outcomes (Kohler & Kreuter, 

2016). Given that vegetarian food choice is a dichotomous dependent variable, a binary logistic regression was 

appropriate for analysing our data. To test for moderating effects a moderator analysis was conducted with one 

key explanatory categorical variable, multiple categorical and continuous moderator variables13 and one 

dichotomous dependent variable. Vegetarian descriptors, represented by two dummy variables – one for the 

indulgent scenario and one for the healthy scenario (the basic scenario therefore served as the reference group) 

– were used as key explanatory variables. Age, gender, BMI, hunger, past behaviour, food neophobia and food 

motives were used as moderating variables. Gender was coded as binary categorical variable, with males as a 

reference group. All other variables were included as continuous variables. To increase interpretative value, age 

and BMI were mean-centred prior to the regression modelling (Hayes, 2013). This was achieved by calculating 

the mean of the variables and then subtracting the mean from each value of age and BMI. We did not mean 

centre other continuous independent variables as values of zero were meaningful and readily interpretable 

                                                             
13 A moderator variable is another independent variable. However, since we are investigating if there are moderating 
effects, we use the term moderator variable to distinguish between the key explanatory variable (vegetarian descriptors) 
and the other independent variables that are acting as the moderators. 
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(Hayes & Matthes, 2009). Regarding the food motives, a separate univariate logistic regression was run to detect 

which of the eleven food motives was statistically significant in relation to vegetarian food choice. Health and 

nutrition and environmental sustainability were found to be significantly associated with participants’ choice of 

vegetarian food with p-values of p = .017 and p < .001, respectively. Considering that adding additional variables 

potentially reduces the precision of the estimates of all other independent variables (Hilbe, 2009), only 

environmental sustainability was incorporated into the binary logistic regression as a potential moderating 

variable. After setting up all variables, we created interaction terms for each dummy variable of the vegetarian 

descriptor (namely for indulgent and healthy) and all other variables as moderators. 

Before running the binary logistic regression, we considered seven assumptions (Laerd Statistics, 2015). The first 

four assumptions related to our choice of study design and measurements 14and all of them were satisfied. The 

other three assumptions related to how our data fit the binomial logistic regression model. Whether these 

assumptions are satisfied can have an impact on the validity or power of hypotheses tests and were therefore 

pivotal to consider (Hayes, 2013). Linearity of the continuous independent variables with respect to the logit of 

the dependent variable was assessed via the Box-Tidwell (1962) procedure, whereby all continuous independent 

variables were found to be linearly related to the logit of the dependent variable. The variance inflation factor 

(VIF) ranged from 1.02 to 1.18, indicating that multicollinearity was not a concern (Kohler & Kreuter, 2016). 

Furthermore, SPSS 24.0 (IBM Corp., 2016) provided a list of cases which indicated to not fit the model very well. 

We inspected the listed cases in further detail and since no case showed extreme deviant values, we decided to 

keep the identified cases in our analysis.  

6.2.2.1 Direct Effects 

A two-step binary regression was run to evaluate the increase in variation explained by the addition of the 

interaction terms of interests. In the first stage, we only included the independent variables without interaction 

terms (model 1). We then added all interaction terms to the logistic model (model 2). Table 10 shows model 1 

which contains the direct effects of all independent variables, namely vegetarian food descriptors, age, gender, 

                                                             
14 Assumption one refers to the dependent variable which needs to be dichotomous. Assumption two refers to including 
one or more independent variables in the binary logistic regression. Assumption three refers to the independence of 
observations. This means that all categories of the dependent variable (vegetarian food box and non-vegetarian food box) 
must be mutually exclusive and exhaustive. Assumption four refers to the sample size, stating that at least 15 cases must 
be included for each independent variable (Laerd Statistics, 2015).  
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BMI, hunger, past behaviour, food neophobia and the importance of environmental sustainability on vegetarian 

food choice.  

In order to assess which model is most suited for predicting the vegetarian food box choice, we included three 

indicators: Omnibus Tests of Model Coefficients, Nagelkerke's pseudo-R2 and Hosmer and Lemeshow Test (Laerd 

Statistics, 2015). The Omnibus Tests of Model Coefficients evaluates the overall statistical significance of the 

model. More precisely, it indicates how well the current model predicts affiliation to categories compared to a 

model with no independent variables. The results showed that the overall model was statistically significant (p < 

0.001). Furthermore, Nagelkerke's pseudo-R2 for model 1 was 0.25, indicating that the model with all 

independent variables included had a better fit compared to model 0 which only included the constant. Although 

R2 assesses the increase in variation that is explained by adding additional variables in a linear regression, 

Nagelkerke's pseudo-R2 provides only an abstract indication whether the added variables contribute towards an 

increase in the explained variation. Therefore, we additionally included the Hosmer and Lemeshow Test which 

tests whether the model is a poor fitting model. For model 1 the Hosmer and Lemeshow Test was not statistically 

significant (p = 0.904) which indicates that model 1 was not a poor fit. Furthermore, we looked at the model’s 

sensitivity and specificity. The sensitivity was 45.7%, which states the percentage of cases where the observed 

vegetarian food box choices were correctly predicted by model 1. The specificity was 84.3%, which is the 

percentage of cases where the observed non-vegetarian food box choices were correctly predicted by model 1 

(see Table 9). It follows, that the positive predictive value of model 1 was 61.53%15, which is the percentage of 

correctly predicted cases within the observed vegetarian food box choices compared to the total number of 

predicted vegetarian food box choices. Accordingly, of all cases predicted as choosing the non-vegetarian food 

box, 73.79%16 were correctly predicted.  

                                                             
15 Was calculated as follows: 96/(60+96) 
16 Was calculated as follows: 321/(321+114) 
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As can be seen from Table 10, five independent variables were statistically significant in model 117, namely 

indulgent descriptor, gender, past behaviour, food neophobia and environmental sustainability. Healthy 

descriptor, age, BMI and hunger were not statistically significant. The results indicate that being exposed to the 

indulgent descriptor increased the odds of choosing the vegetarian food box by 1.62 compared to healthy and 

the basic descriptors. Additionally, female participants had 2.17 times higher odds to choose the vegetarian food 

box than males. Increasing the number of vegetarian days in the past week by one day was associated with an 

increase in the likelihood of choosing the vegetarian food box. More precisely, it increased the odds of ordering 

the vegetarian food box by 1.31. Perceiving environmental sustainability as more important increased the odds 

of choosing the vegetarian food box by 1.37. Contrary to the previous effects, one unit increase on the food 

neophobia scale decreased the odds of choosing the vegetarian food box by 0.74. 

  

                                                             
17 Additionally, the constant of model 1 was statistically significant (p < 0.001). 

Table 9     
Classification Table Model 1 
  Predicted 
  Non-vegetarian Food 

Box 
Vegetarian Food 

Box 
Percentage 

Correct 
Observed Non-vegetarian Food 

Box 
321 60 84.3 

 Vegetarian Food Box 114 96 45.7 
Overall 
Percentage 

   70.6 
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Table 10    

Direct Effects of Independent Variables on Vegetarian Food Box Choice  

 B Sig. Exp(B) 

Indulgent Descriptor 0.482 0.043* 1.620 

Healthy Descriptor 0.360 0.134 1.433 
Age -0.003 0.764 0.997 

Gender 0.773 0.000* 2.166 

BMI -0.45 0.126 0.956 

Hunger 0.26 0.408 1.026 

Past Behaviour 0.271 0.000* 1.311 

Food Neophobia -0.299 0.009* 0.742 

Environmental 
Sustainability 0.315 0.000* 1.370 

Constant -3.072 0.000* 0.46 

Note. Mode 1 R2 = 0.250 (Nagelkerke), Model 1 c2 = 650.239, p < 0.001 

Basic Descriptors is the reference category for descriptors.  

Males are the reference category for gender.  

Age (M = 30.0, SD = 11.6) was centred prior to analysis. 

BMI (M = 23.3, SD = 3.9) was centred prior to analysis. 

*p < 0.05, **p < 0.1.  

 

6.2.2.2 Moderating Effects 

In model 2 we added all interaction terms to the existing model to collect evidence whether the effect of the 

indulgent descriptor and healthy descriptors was contingent on moderating variables. Model 2 was statistically 

significant, c2 = 134.362, p < 0.001. By transferring the interaction terms, the Nagelkerke's pseudo-R2 improved 

from 0.250 to 0.279, thus indicating that the model with interaction terms included had a better fit compared to 

model 1, which only included the independent variables. In other words, model 2 explained approximately 27.9% 

of the variance in vegetarian dish choice, compared to the explained variance of 25% by model 1. Therefore, it 

improved the prediction of vegetarian food choice. For model 2, the Hosmer and Lemeshow Test was not 

statistically significant (p = 0.939), which indicated that model 2 was not a poor fit. Sensitivity of model 2 was 
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51.0%, whereby specificity was 85.0% (see Table 11). Of all cases where the predicted food box choice was the 

vegetarian food box, 65.24%18 were correctly predicted. Accordingly, the negative predictive value was  75.88%19. 

 

As can be seen in Table 12, both the indulgent and healthy descriptors significantly interacted with hunger, 

whereas all the other interaction terms with indulgent and healthy descriptors were not significant. Thus, we can 

conclude that the effect of indulgent and healthy descriptors is moderated by participants’ level of hungriness, 

meaning that their effect on selecting the vegetarian food choice depends on the hunger variable. The significant 

negative coefficient of the interaction terms between indulgent descriptor and hunger, and healthy descriptor 

and hunger implies that increasing levels of hunger mitigated the positive effect of both descriptors on the odds 

of choosing the vegetarian food choice. A one unit increase in hunger reduced the effect of indulgent descriptors 

on the odds of choosing the vegetarian box by a factor of 0.84, holding all other variables constant. Similarly, a 

one until increase of hunger decreased the effect of the healthy descriptors on the odds of choosing the 

vegetarian food box by a factor of 0.88, while holding all other variables constant. This result confirms our 

prediction in hypotheses 8a, that hunger has a negative moderating effect on the relationship between indulgent 

descriptors and vegetarian food choice. It also confirms our prediction in hypothesis 8b that hunger negatively 

moderates the effect of healthy descriptors on vegetarian food choice. 

  

                                                             
18 Was calculated as follows: 107/(107+57) 
19 Was calculated as follows: 324/(324+103) 

Table 11     
Classification Table Model 2 
  Predicted 
  Non-vegetarian Food 

Box 
Vegetarian Food 

Box 
Percentage 

Correct 
Observed Non-vegetarian Food 

Box 
324 57 85.0 

 Vegetarian Food Box 103 107 51.0 
Overall 
Percentage 

   72.9 
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Table 12      
Moderating Effects on Vegetarian Food Box Choice   
    95% C.I. for Exp(B) 
 B Sig. Exp(B) Lower Upper 
Indulgent Descriptor 1.267 0.291 3.551 0.337 37.368 
Healthy Descriptor 1.893 0.141 6.642 0.532 82.55 
Age 0.005 0.715 1.005 0.978 1.033 
Gender 0.849 0.033* 2.338 1.071 5.102 
BMI -0.004 0.928 0.996 0.908 1.092 
Hunger 0.142 0.017* 1.152 1.026 1.294 
Past Behaviour 0.317 0.000* 1.373 1.151 1.638 
Food Neophobia -0.353 0.117 0.702 0.452 1.092 
Environmental Sustainability 0.351 0.019* 1.421 1.061 1.904 
Indulgent Descriptor x Age 0.07 0.744 1.007 0.965 1.051 
Healthy Descriptor x Age -0.041 0.113 0.960 0.913 1.010 
Indulgent Descriptor x Gender -0.369 0.501 0.692 0.236 2.023 
Healthy Descriptor x Gender 0.306 0.584 1.357 0.455 4.049 
Indulgent Descriptor x BMI -0.071 0.316 0.932 0.812 1.070 
Healthy Descriptor x BMI -0.029 0.692 0.971 0.840 1.123 
Indulgent Descriptor x Hunger -0.170 0.033* 0.844 0.722 0.986 
Healthy Descriptor x Hunger -0.143 0.083** 0.867 0.738 1.019 
Indulgent Descriptor x Past 
Behaviour -0.079 0.540 0.924 0.718 1.190 

Healthy Descriptor x Past 
Behaviour -0.058 0.651 0.943 0.732 1.215 

Indulgent Descriptor x Food 
Neophobia 0.136 0.641 1.145 0.648 2.024 

Healthy Descriptor x Food 
Neophobia -0.77 0.804 0.926 0.505 1.697 

Indulgent Descriptor x 
Environmental Sustainability 0.041 0.832 1.042 0.715 1.517 

Healthy Descriptor x Environmental 
Sustainability -0.190 0.362 0.827 0.550 1.244 

Constant -3.773 0.000* 0.23   
Note. Mode 2 R2 = 0.279 (Nagelkerke), Model 2 c2 = 634.746, p < 0.001 
Basic Descriptors is the reference category for descriptors.  
Males are the reference category for gender.  
Age (M = 30.0, SD = 11.6) was centred prior to analysis. 
BMI (M = 23.3, SD = 3.9) was centred prior to analysis. 
*p < 0.05, **p < 0.1.  
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To examine the interaction patterns between vegetarian descriptors and hunger in more detail, we plotted the 

interactions to enable a visual interpretation. Figure 13 displays the moderating effects using the Process package 

developed by Hayes (2013) in SPSS 24.0 (IBM Corp., 2016). This included generating a set of estimates of 

vegetarian food choices from various combinations of vegetarian descriptors (for the dummy variables indulgent, 

healthy and basic descriptors) and hunger that were within the range of the data (Hayes, 2013). The plot displays 

different levels of hunger on the x-axis and separate lines for each vegetarian descriptor, namely indulgent, 

healthy and basic. Consistent with our expectations and the results of the moderating analysis displayed in Table 

12, the plot reveals that with increasing levels of hunger, the effect of both the indulgent and the healthy 

descriptor on the vegetarian food choice decreases. Moreover, Figure 13 shows a reverse relationship between 

an increase in hunger and being exposed to the basic descriptor. However, the basic descriptor was only passively 

included in the moderating analysis, as it served as control group. Therefore, at this stage of the analysis, no 

information is available on whether the shown effect is of any significance. As the lines in the interaction plot are 

not parallel, the interaction effects clearly indicate that the relationship between indulgent descriptor and 

vegetarian food choice as well as between healthy descriptor and vegetarian food choice depends on the level of 

hungriness. Thus, the interpretation of the plot supports our hypotheses H8a and H8b. 

 

Figure 13. Interaction term between vegetarian descriptors and hunger. 
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We also found evidence of statistically significant conditional effects of gender, hunger, past behaviour and 

environmental sustainability. The regression coefficient for gender is statistically different from zero, meaning 

that being female increased the odds of choosing the vegetarian food box by a factor of 2.3 (OR = 2.338, p = 

0.033). Similarly, the regression coefficient for past behaviour is also statistically different from zero. More 

precisely, it indicates that increasing the frequency of eating vegetarian dishes by one day in the past week 

increased the odds of choosing the vegetarian food box by a factor of 1.37 while being male and exposed to the 

basic scenario, holding all other variables constant (OR = 1.373, p < 0.001). Furthermore, an one unit increase on 

the environmental sustainability dimension of the food motive scale increased the odds for choosing the 

vegetarian food box, holding all other variables constant (OR = 1.421, p = 0.019). Interestingly, the conditional 

effect of a one unit increase in hunger on being exposed to the basic scenario increased the odds of choosing the 

vegetarian food box by a factor of 1.15, while holding all other variables constant (OR = 1.152, p = 0.017).  

Combined, the results of the interaction terms are most meaningful to the analysis as they indicate whether the 

hypotheses are supported by the data. Two significant interaction effects were found. One between indulgent 

descriptor and hunger and one between healthy descriptor and hunger. The results from analysing model 2 and 

plotting the interaction terms suggests that the effect of indulgent and healthy descriptor is moderated by 

hunger. Thus, the findings support hypotheses 8a and 8b. 

6.2.3 Robustness Check  

To ensure the robustness of the results and to obtain a more nuanced understanding of the effects on vegetarian 

food choices, we ran two additional binary logistic regressions with different dependent variables. Instead of 

testing the effects on food boxes, we analysed the effects on sandwiches and  salads while keeping the same set 

of independent and moderating variables. In particular, we were interested in whether the effects of indulgent 

and healthy descriptors were robust across different types of food. The new dependent variables were coded in 

the same way as for the food box. That is, as dichotomous variables, representing the proportion of people who 

did versus did not select the vegetarian option among three displayed sandwiches (or salads respectively) in the 

online questionnaire. 

As we did in the analysis before, we first tested the direct effects of variables and found more interesting results. 

Contrary to the results in model 1 (see Table 10), we found that the indulgent descriptor had no significant effect 

on the vegetarian food choice of sandwiches (see Appendix G)., while it was significant before (p < 0.05). 
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Interestingly, the results revealed that age was positively significant (p = 0.002) in relation to the selection of a 

vegetarian food choice among the sandwiches. For instance, an one year increase in age increased the odds of 

choosing the vegetarian salad by a factor of 1.026, which was a rather low effect (OR = 1.026, p = 0.002). 

Interestingly, the effect was negative and not significant in the binary logistic model in Table 10. Consistent with 

the results for the food boxes, gender (p = 0.001), past behaviour (p < 0.001) and environmental sustainability (p 

< 0.001) had positive and significant effects on vegetarian food choice. However, food neophobia had no 

significant effect on participants’ choice of sandwiches.  

By adding the interaction terms to the regression model, we found one interaction terms to be significantly 

moderating the descriptor on the vegetarian food choice among sandwiches (see Appendix H). Namely, indulgent 

and environmental sustainability. This means, an one unit increase on the environmental sustainability 

dimension of the food motive scale increased the effect of indulgent descriptors on the odds of selecting the 

vegetarian sandwich by a factor of 1,378 (OR = 1.378, p = 0.078). However, there was no statistically significant 

interaction term between any of the descriptors and hunger. Thus, we did not find supporting evidence for either 

the indulgent descriptor or the healthy descriptor to be moderated by hunger, as suggested by model 2 before 

(see Table 12). 

The results of the direct effects on a vegetarian salad choice showed that four independent variables were 

statistically significant, namely indulgent and healthy descriptors, age and environmental sustainability (see 

Appendix I). Both healthy descriptor and age have not been statistically significant on predicting the choice of 

the vegetarian food box. Contrary to the results for the food box choice in model 1 (see Table 10), no statistically 

significant direct effect could be found for gender, past behaviour and food neophobia on the vegetarian salad 

choice. Similar to the results of the vegetarian choice among sandwiches, the results showed that an one year 

increase in age increased the odds of choosing the vegetarian salad by a factor of 1.024 which again represented 

a rather low impact level. Interestingly, being exposed to the healthy descriptor increased the odds of choosing 

the vegetarian salad by a factor of 1.93 compared to the indulgent and basic descriptors. The effects of the 

indulgent descriptor (OR = 1.90, p = 0.03) on the vegetarian salad was slightly higher than in model 1 whereas 

the effect of environmental sustainability (OR = 1.24, p = 0.03) slightly decreased 20.   

                                                             
20 Indulgent descriptor in model 1 (OR = 1.62) ; Environmental sustainability in model 1 (OR = 1.37) 
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While indulgent descriptors and hunger as well as healthy descriptors and hunger were the only statistically 

significant interaction terms for the food box choice in model 2 (see Table 12), both age and environmental 

sustainability were found to additionally moderate the indulgent descriptor on choosing the vegetarian salad 

(see Appendix J). Thus, being one year older than the mean of the sample decreased the effect of the indulgent 

descriptor on the odds of choosing the vegetarian salad by a factor of 0.955 (OR = 0.955, p = 0.20). Furthermore, 

an one unit increase of the environmental sustainability dimension of the food motive scale increased the effect 

of indulgent descriptors on the odds for choosing the vegetarian salad by a factor of 1.331, holding all other 

variables constant (OR = 1.331, p = 0.074). Contrary to the effects of the interaction terms between indulgent 

descriptor and hunger as well as healthy descriptor and hunger in model 2, both interaction terms increased the 

effect of either the indulgent descriptor (OR = 1.182, p = 0.21) or healthy descriptor on the vegetarian salad choice 

(OR = 1.139, p = 0.79).  

 

7. Discussion 

This study investigated the effect of nudging on consumers’ vegetarian food choice through the use of indulgent 

and healthy descriptors. The purpose of this study was to test whether labelling vegetarian food boxes with 

indulgent (“soul-comforting”) or healthy (“nutritious green”) descriptors rather than basic (“plant-based”) 

descriptors could encourage more people to choose them. Beyond the nudging effect we also identified potential 

determinants influencing participants’ plant-based food choice. Encouraging consumers to shift to primarily 

vegetarian diets by changing the descriptors of foods is one way to reduce meat consumption and to lower 

environmental impact of food consumption. Our findings of the descriptive analysis, chi-square test of 

homogeneity and binary logistic regressions will be discussed chronologically in the following sections. 

7.1 Discussion Descriptive Analysis 

The results of the descriptive analysis yield interesting findings regarding the importance of different 

motivational factors underpinning vegetarian food choices. Food choice motivations were found to be 

comparable to previous findings among older consumers in Denmark, France, Italy and the United Kingdom (Zou 

et al., 2018), Canadian adult meat-eaters (Stea & Pickering, 2018), adult consumers in Western Balkan Countries 

(Milošević, Žeželj, Gorton & Barjolle, 2012) and Teenage girls in England (Kenyon & Barker, 1998), suggesting 



 

 
95 

that the most important motives for food choices were robust across national and generational cohorts. We 

found that taste and quality of ingredients ranked highest in importance, while cultural tradition and familiarity 

with the dish ranked low in importance. The latter finding is consistent with the results of Milošević et al. (2012), 

who found that familiarity of foods was the least important factor underlying food choices. Nevertheless, 

Schösler et al. (2011) found that a lack of familiarity involving vegetarian food is a major barrier to reducing meat 

consumption or adopting a vegetarian diet. Taste as the highest ranked food motive is in line with the ‘niceness’ 

justification of the 4Ns theory on how meat consumers rationalize their choice of meat consumption (Piazza et 

al., 2015). Consistent with this, multiple lines of evidence indicate that the enjoyment of meat is one of the most 

significant barriers to reducing meat consumption (Piazza et al., 2015; Schösler et al., 2011; Wansink, 2002). 

Similarly, the considerable high importance of health and nutrition as motivator is consistent with the ‘necessary’ 

dimension of the 4N theory, whereby people defend their choice to eat meat by the belief that is a necessity for 

their health and strength (Piazza et al., 2015). One popular belief related to the necessity rationalization is the 

assumption that individuals have to consume meat in order to satisfy the daily protein need (Stea & Pickering, 

2018). Although many scientific studies are proving otherwise (Appleby, Crowe, Bradbury, Travis & Key, 2015; 

Colbin, 2013), the belief remains persistent. Interestingly, we found that health and nutrition was more 

important to women compared to men. This finding is in line with similar findings in previous research that 

showed that females cared more about nutrition related knowledge and healthy eating than males (Zou et al., 

2018). By running a univariate logistic regression to detect which of the motivational factors were significantly 

related to vegetarian food choice we found that health and nutrition as well as environmental sustainability were 

significantly associated with participants’ choice of vegetarian food. In summary, these findings suggest that 

interventions to encourage vegetarian consumption should focus on improving taste and enjoyment, increasing 

food quality, raising awareness of the environmental impacts of meat production and increasing knowledge of 

health benefits of meatless diets. Further, this confirms our assumption that nudging people through labelling 

vegetarian food boxes with enjoyable, tasty and indulgent descriptors can encourage more people to select 

vegetarian options.  

The majority of participants in our study reported they did not eat vegetarian diets during any of the last previous 

seven day (25.2%), while the smallest proportion of participants reported they consumed only vegetarian dishes 

on six or all seven days of the previous week (7.3%). These findings are particularly concerning, as high levels of 

meat consumption have been identified as one of the main drivers of environmental pressures, the biggest 

contributor to climate change and proven to be detrimental to human health (Apostolidis & McLeay, 2016; 
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Godfray et al., 2018; Stea & Pickering, 2018). The pattern of regular meat-eaters becomes even more pronounced 

when comparing women and men. More than twice as many men than women reported to consume meat on 

every single day of the past week with a total score of 36.5% compared to 17.3% for females. This result is 

consistent with previous mentioned studies that reported that men generally consumed more (read) meat than 

women (Prättälä et al., 2007; Stea & Pickering, 2018). Zhou et al. (2018) found additional evidence that gender 

had a statistically significant effect on participants’ choice of dish, whereby males were less likely to select a 

vegetarian dish. This finding can be explained by the masculinity image of meat, as reported by Rozin et al. (2012), 

indicating that vegetarian men are often perceived to be less masculine than men who regularly consume meat. 

These findings on respondents’ frequency of meat consumption together with the obtained results about 

participants’ importance given to the quality dimension of the food motive scale enabled us to segment our 

participants into four types of meat consumers based on their quantitative and qualitative consumption (see 

Section 2.4). Depending on the specific classification, different practical implications for policy makers to 

promote a reduction in meat consumption within these different consumer groups arise. Similarly to Spiller and 

Nitzko (2015), we differentiated participants along their level of meat consumption21 and their perceived 

importance associated with quality of food products22. The variables quality of ingredients and past behaviour, 

which indicates the level of meat consumption, were both included as cluster-forming variables in the cluster 

analysis. The resulting consumer typology comprised the following five clusters (Spiller & Nitzko, 2015):  

Cluster 1: This is the smallest cluster with less than 1% of survey respondents. Participants in this group had the 

second lowest meat consumption and lacked interest in the quality of food products. Through their low 

consumption of meat products, consumers in this group generally play a passive role and their influence in the 

                                                             
21 Participants with low levels of meat consumptions where those that reported to consume vegetarian foods on five to 
seven days during the past week, while participants with high levels of meat consumption where those that reported to 
eat vegetarian foods on zero to two days during the previous week. 
22 Participants with a low importance for food quality, were those who ranked quality of ingredients as ‘not at all 
important’, ‘low important’, ‘slightly unimportant’ , to them, while participants with a high importance for food quality 
were those who ranked the quality of ingredients as ‘moderately important’, ‘very important’ and ‘extremely important’ 
to them.  

Note that different from the study by Spiller and Nitzko (2015), who asked participants about their attitude related to 
meat quality, we asked participants to indicate the level of importance related to the quality of ingredients. 
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meat market is small (Low Meat Consumers). We assume that participants in this group are least likely to be 

successfully nudged into more vegetarian diets.  

 

Figure 14.  Classification of participants according to the level of meat consumption and the importance of quality. Adapted 

from Spiller & Nitzko, 2015.  

Cluster 2: The second largest cluster contains 18% of participants and is characterized by a relatively large 

proportion of women. Consumers in this group had the lowest meat consumption rate but placed great 

importance to the quality of their food. We assume that this group has potential to be nudged into even more 

vegetarian consumption patterns. However, their impact on the meat market is relatively small due to their 

overall low consumption volume (Benign Carnivores). 

Cluster 3: This cluster contains only 4% of the participants. Consumers in this group are characterized by the 

second highest meat consumption rate and the lowest interest in quality of food products. This group negatively 

influences the meat market by demanding large quantities of animal products for the lowest price (Bad 

Influencers). Participants in this cluster are difficult to be nudged as all food items used in our study were of a 
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reasonably high quality (Wanskink et al., 2001). Consistent with this line of thoughts, Turnwald and Crum (2019) 

suggested that the effect of indulgent descriptors may not hold for products of poor quality. Due to the small 

number of participants and the potentially low impact, our developed nudge should not focus on particular this 

cluster.  

Cluster 4: This cluster contains 6% of the survey participants and is characterized by a relatively large proportion 

of males and the highest meat consumption levels. The quality of food products was neither important nor 

unimportant for members of this group (Indifferent Heavy Meat Consumers). We assume that participants in this 

cluster are more difficult to be nudged than participants in, for example, cluster 5, who placed a higher 

importance on the quality of food products. 

Cluster 5: This cluster is comprised of 71% of participants and contains slightly more men than women. The 

participants in this group consume meat on a regular basis and attach great importance to high-quality food 

products. For this nudge, this target group is highly relevant, as they consume large amounts of meat and value 

high quality food products. We expect this group to be successfully influenced by the nudge, especially, as all of 

the used food items in our study were of reasonable high quality (Wansink et al., 2001). Understanding the 

characteristics of this target group is therefore important for developing a nudge that aims to shift participants’ 

diets towards less meat consumption (Shifters). 

7.2 Discussion Main Analysis  

Discussion based on Chi-square Test of Homogeneity 

In this study, indulgent and healthy descriptors were selected as nudging method to influence people’s food 

choice, however, no evidence was found for an increase in participants’ choice of a vegetarian food box. The 

findings of the chi-square test of homogeneity revealed no significant group difference between the indulgent, 

healthy or basic descriptors on the choice of a vegetarian food box. It should be noted, that at this stage of the 

analysis, all other variables that might interact with the descriptors were neglected and considered in following 

binary logistic regressions. As no significant effect of indulgent and healthy descriptors on the vegetarian choice 

could be found, it might be a first indicator that nudging as soft policy tool is too weak to steer people towards 

less meat-heavy diets. But before discarding nudging and especially the low-cost solution of descriptors to 

encourage more vegetarian food choices, it is crucial to evaluate our findings in a more comprehensive context.            
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Although previous studies have proven that using indulgent descriptors significantly increased the number of 

respondents choosing vegetarian options, the strategies were different from the nudge in our study. Turnwald 

and Crum (2019) and Turnwald et al. (2017) investigated the association between indulgent descriptors and 

vegetable consumption in public canteens and found that labelling vegetables indulgently significantly increased 

the number of participants choosing vegetables compared to healthy or basic descriptors. It needs to be 

mentioned that both studies only tested the effect of descriptors on the number of people selecting vegetables. 

Our study extended the studies by testing the effect of descriptors not only on vegetables but also on the choice 

between vegetarian and meat options. Therefore, contrary to their study design, we tested the effect of nudging 

in a rather competitive environment. As participants were presented with two meat boxes and only one 

vegetarian food box, the vegetarian descriptor is competing against rather strong personal traits of meat eaters 

such as past behaviour and familiarity with preparing a meat-centred dish (Leroy and Praet, 2015; Vennard et 

al., 2018). Some authors argue that nudging works less effectively in competitive environments, as preferences 

and routine behaviour create noise and therefore outcompete the information or framing provided by the nudge 

(Bacon & Krpan, 2018). This might be an explanation for why we only observed a tendency in favour of the 

indulgent descriptor but were not able to find any significant evidence that indulgent or healthy descriptors are 

nudging participants towards selecting the vegetarian food box. 

Additionally, our study tested the effect of nudging at home, which is a more complex environment to change 

behaviour than out-of-home environments, like canteens or restaurants (Bacon & Krpan, 2018). As we asked 

participants to order a food box that would be delivered to their home – which requires meal preparation at 

home – individuals might be less sensitive towards nudging as they operate in their protected individual home 

setting. Bacon and Krpan (2018) suggested that influencing behaviour at home is more difficult as social norms 

might interfere with their applied nudge, and therefore conducted their study in a restaurant environment, 

which is more controllable. The change of the setting, both towards a more complex and a more competitive 

environment, might have affected the outcome of our nudge intervention. Perhaps, focusing on nudging people 

in more controllable environments should be the forward-looking strategy to test and perfectionate nudges 

before trying to nudge people at home. We speculate that if people increase their vegetarian food consumption 

due to nudging campaigns at restaurants, canteens or work, this could have the potential to generate a spill-over 

effect, encouraging and inspiring people to increase their plant-based cooking also at home.   
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Discussion based on binary logistic regressions  

Beyond investigating the pure nudging effect of indulgent and healthy descriptors, we also identified variables 

moderating the effect of descriptors on people’s vegetarian food choice. As we found it valuable and of 

theoretical relevance for our research question, we also identified potential determinants directly influencing 

people’s vegetarian food choice.  

The logistic regression showed that the indulgent descriptor was a significant predictor for vegetarian food 

choices among food boxes. Although we did not find a significant effect applying the chi-square test of 

homogeneity, this finding confirms that there is a tendency of indulgent descriptors to positively influence 

people’s choice of vegetarian food. This result is supported by recent studies which suggest that labelling 

vegetarian foods with indulgent descriptors could increase vegetarian consumption (Turnwald & Crum, 2019; 

Turnwald et al., 2017; Vennard et al., 2018). It is important to mention that only the indulgent descriptors and 

not healthy descriptors were significantly associated with the vegetarian food choice among the food boxes. This 

is in line with the evidence provided by Turnwald and Crum (2019), who observed that indulgent descriptors 

outperform healthy descriptors, as people might associate healthy foods with less tastiness (Turnwald et al., 

2017) and fillingness (Vadiveloo et al., 2013). Although healthy descriptors seemed to have a lower effect on the 

vegetarian food choice than indulgent descriptors (Turnwald & Crum, 2019), they still positively influenced 

participants to selecting the vegetarian choice when compared to basic descriptors. Surprisingly, results of a 

separate logistic regression revealed that participants were significantly more likely to choose a vegetarian salad 

when labelled with indulgent or with healthy descriptors. The significant effect of healthy descriptors on the 

choice of vegetarian salads could be explained by participants that prioritize healthiness in their diets and search 

for health-focused descriptors to confirm their desires to choose food that is, above all else, healthy (Turnwald 

& Crum, 2019). This suggests that if participants believe food items to be healthy already, a positive-healthy 

descriptor could increase the likelihood for respondents to choose the food item. As salads are perceived as 

healthier than sandwiches, we might have an explanation for the significant effect of healthy descriptors in 

promoting the vegetarian choice of salads versus the insignificant effect of healthy descriptors on the vegetarian 

choice of sandwiches. Combined, these findings support the results of  Wansink et al. (2001), who observed that 

food descriptors are most effective when they are tailored to promote the attributes of each specific food item, 

rather than simply following a one-size-fits-it-all approach. 
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As opposed to indulgent descriptors, gender had a statistically significant direct effect on participants’ dish choice 

in this study. Compared with males, females were more likely to select the vegetarian food box and the 

vegetarian sandwich, which was consistent with previous studies that found that gender was strongly related 

with people’s vegetarian consumption (Appleton et al., 2017; Zou et al., 2018). Several researchers demonstrated 

that women were generally more likely to be vegetarian compared to men and more willing to choose a plant-

based dish on a menu (Campbell-Arvai et al., 2014; Reinders et al., 2017; Zhou et al., 2018). Therefore, compared 

to males, females may be more prone to nudges that encourage people to choose vegetarian food. Perhaps, 

nudging women towards vegetarian food could be easier than nudging males (Zou et al., 2018). Treating different 

gender groups with targeted strategies could be an effective way to facilitate the promotion of reducing meat 

intake.  

In addition, past behaviour had a statistically significant impact on participants’ choice of vegetarian food in this 

study. The more often participants consumed vegetarian dishes in the previous week, the more likely they chose 

the vegetarian food box as well as the vegetarian sandwich. Consistent with our finding, higher frequencies of 

meat consumption were found to be associated with an increased resistance and barrier to consuming less meat 

(Graça et al, 2015). De Groeve and Bleys (2017) found evidence suggesting that female students with lower meat 

consumption levels show a higher support for less meat initiatives. This finding indicates that policies that seek 

to reduce meat consumption should be tailored to specific groups of the population with consideration to past 

behaviour influencing their decision on food choices.   

Furthermore, food neophobia was strongly associated with people’s vegetarian food choice. Consumers with 

higher levels of food neophobia were less likely to choose the vegetarian food box. The negative association 

between food neophobia and vegetarian food choice may be explained by the bitter tastes often associated with 

vegetables (Poelman, Delahunty & de Graaf, 2015). It should be noted that we only tested for general food 

neophobia and not for food neophobia specifically related to food boxes, which might have affected people’s 

food choices differently. However, we tested the effect of food neophobia on different food items in a robustness 

analysis and found diverging results. Interestingly, food neophobia was not significantly associated with 

vegetarian food choices among both sandwiches and salads. Food neophobia has been defined as the tendency 

of individuals to avoid novel or unfamiliar food (Pilner & Hobden, 1992). In this study, plant-based food boxes 

may have been perceived as novel foods from participants that are unfamiliar with the preparation of vegetarian 

food items. According to Schösler et al.’s (2011) and Vennard et al.’s (2018) findings, cooking skills involving 
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vegetarian products constitute a significant barrier for preparing a vegetarian dish at home. These findings 

suggest that food neophobia only has a significant negative impact on vegetarian food choices when it involves 

the preparation of vegetarian food at home, but does not hold participants back from choosing instantly available 

food options such as vegetarian sandwiches or salads. Therefore, it might be most effective to broaden and focus 

nudge strategies to restaurants, cafés and out-of-home environments where individuals do not have to prepare 

the food themselves.    

In addition, the environmental sustainability dimension of food motives was an important predictor for a 

vegetarian food choice for all three food items. The more importance participants gave to environmental 

sustainability, the more likely they were to select a vegetarian food box, sandwich or salad. Consistent with this 

result, De Groeve and Bleys (2017) found evidence suggesting that people with higher environmental concern 

were associated with a higher support for less meat initiatives. Surprisingly, Macdiarmid et al. (2016) found out 

that most people are not necessarily aware of the relationship between meat consumption and negative 

environmental impacts. Therefore, we suggest that increasing people’s awareness concerning the effects of meat 

consumption on the environment and climate change may be an effective way to facilitate the promotion of 

reducing meat intake.         

Interestingly, we found that age was significantly associated with vegetarian food choice among sandwiches and 

salads, whereas we found no significant effect for food boxes. Although we hypothesized that older people were 

less likely to choose vegetarian food options, reverse association were found for sandwiches and salads. This 

finding is in line with Wesseley et al.’s (2015) study who found a significant effect for age on the likelihood of 

eating less meat on a regular basis. More precisely, they suggested that older participants were less likely to be 

interested in consuming more meat, comparted to younger respondents. Furthermore, Appelton et al. (2017) 

outlined that several studies found inconsistent effects for age as age was reported to both negatively and 

positively affecting vegetable intake. The varying effect of age on vegetarian food choices might be explained by 

age being subject to turning-points due to generation changes. Currently, younger people are reported to be 

more likely to follow a vegetarian diet indicating a positive effect of age on vegetarian food choices (BMEL, 2019). 

Our findings suggest that participants that are one year older than the sample mean of 30 years are slightly 

increasing the likelihood of choosing the vegetarian sandwich or salad.   
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Besides identifying several variables that directly influenced people’s vegetarian food choice, we also found 

evidence for hunger moderating the effect of descriptors on vegetarian food choice. As hypothesized, we 

observed that the effects of both indulgent and healthy descriptors were moderated by participants’ state of 

hunger. The results suggested that participants with higher levels of hunger were less strongly nudged through 

the use of indulgent and healthy descriptors into vegetarian choices. The hungrier participants were, the less 

likely they were to choose the vegetarian food box over the meat box. Consistent with our finding, other studies 

have also found evidence that hunger reduces the likelihood of choosing vegetables over proteins when eating 

meals (Rozin, 2006). Some studies suggested that healthy descriptors or labels may induce consumers to evaluate 

food products as less caloric and filling (Vadiveloo et al., 2013), which supports our finding that people who were 

exposed to healthy descriptors were less likely to choose the vegetarian food box with increasing levels of 

hunger. Furthermore, it has been demonstrated that hunger reduces the relative importance of taste 

preferences (Hoefling & Strack, 2010), which might be an explanation for why the effect of taste-focused, 

indulgent descriptors was mitigated by participants’ state of hunger.       

Surprisingly, the moderating analysis for the salad choice demonstrated a reverse association between hunger 

and each indulgent and healthy descriptor found for the food boxes. The positive interaction between hunger 

and descriptors was not expected given previous studies (Rozin, 2006; Vadiveloo et al., 2013). One possible 

explanation stems from the observation that hunger decreases the relative importance of taste preference and 

increases the relative importance of functional attributes, such as waiting time and portion size, in a food choice 

task (Hoefling & Strack, 2010). We assumed that hungry people were more likely to choose the vegetarian salad 

as it was promised to be served immediately after the survey, with no waiting. Different from the salad, the 

vegetarian food box required a preparation of the dish and consequentially a much longer waiting time. We 

speculate that hunger would reduce the effect of descriptors for food boxes on vegetarian food choice as 

consumption involved a waiting time, but would increase the vegetarian choice for salads which could be 

consumed immediately. Given the significant relationship between hunger and food descriptors that has already 

been discussed, a better understanding of the influence of hunger on a specific food choice is required to provide 

a more robust understanding of the effects in our analysis.    
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7.3 Theoretical and Practical Implications  

In order to understand the main contributions of the present study, it is necessary to examine its theoretical and 

practical implications. This study builds on existing literature which has demonstrated that taste-focused and 

health-focused labels can influence food choices in both restaurant and cafeteria settings (Turnwald & Crum, 

2019, Turnwald et al., 2017, Wansink et al. 2001). For example, using indulgent descriptors for vegetables 

significantly increased the number of participants selecting them in a university cafeteria (Turnwald et al., 2017). 

Turnwald et al.’s (2017) study found that vegetable dishes with indulgent names were chosen on average 35% 

more often than healthy positive names and 25% more often than basic names. We are not aware of other 

research extending these findings by testing the effect of indulgent and healthy descriptors not only on vegetable 

dishes but also on the choice between vegetarian and meat options. To the best of our knowledge, this is one of 

the first attempts to investigate a nudging effect on people’s food box choice through indulgent and healthy 

descriptors in a fictional home setting rather than an out-of-home restaurant setting. Beyond investigating the 

nudging effect, we also identified hunger as potential moderator on the relationship between indulgent (healthy 

descriptors, respectively) and vegetarian food choice. Besides, more research is needed on the novel nudging 

method and to confirm the significant moderating effect on participants’ vegetarian dish choices.    

From a practical perspective, our results have implication for practitioners and marketers, policy makers and the 

general public. Practitioners and marketers may benefit from using indulgent and healthy descriptors as 

marketing tool for promoting plant-based foods. Changing descriptors could be an easy and inexpensive solution 

for marketers to promote various vegetarian food products, such as food boxes, in online grocery stores and 

supermarkets. Restaurant managers could use indulgent and healthy descriptors on menus to drive sales of 

plant-based dishes and shift consumers towards less-meat heavily diets. Serving less meat products and more 

vegetarian options in restaurants can contribute to reducing carbon emissions, as vegetarian and vegan diets 

have a lower carbon footprint than meat-heavy diets. This novel, low-cost nudge could easily be implemented in 

online grocery stores, cafeterias, restaurants and consumer products to increase selection of vegetarian options 

and encourage meat reduction.    

There is promising potential for policymakers to employ the discussed nudge tactic to encourage more 

vegetarian food choices. Policy makers who intend to use nudge interventions to generate desirable effects on 

people’s diets should keep in mind that nudges are not a one-size-fits-it-all solution that can be easily applied to 

all contexts equally (Stewart et al., 2016). In line with earlier results (e.g. Apostolidis & McLeay, 2016; Spiller & 
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Nitzko, 2015) our findings rather suggest that targeted nudges are the more effective approach at encouraging 

consumers to changing their diets. In particular, we agree with Apostolidis & MicLeay (2016) that nudges should 

be geared towards specific consumer segments with considerations to many factors influencing their decision 

on food choice. Our identification of five distinct segments has revealed that our developed nudge should 

particularly focus on Shifters and Benign Carnivores, who are characterized by high considerations for the quality 

of food products and moderate to high levels of meat consumption (see Section 7.1). Moreover, our findings 

suggest that our nudge approach to encourage vegetarian consumption should focus on improving taste and 

enjoyment as well as raising awareness of the environmental impacts of meat consumption. When developing a 

similar nudge, researchers should further consider treating different gender groups with targeted strategies as 

we found that nudging females towards vegetarian diets could be easier than nudging males. Additionally, 

applying this nudge intervention to restaurants, cafés and out-of-home environments could encourage 

consumers that are unfamiliar with the preparation of vegetarian food to reduce their meat consumption. We 

agree with other researchers who observed that long-term shifts in consumers’ diets are unlikely to be triggered 

by independent nudge interventions and should therefore involve a myriad of nudges to generate a cumulative 

effect (Wesseley et al., 2015). Moreover, our applied nudge is likely to be more effective when combined with 

other policy instruments (Reisch et al., 2016). For instance, promoting vegetarian products through the abolition 

of subsidies to the livestock industry, together with large-scale nudge interventions that promote the 

consumption of vegetarian options rather than meat options could be an effective approach.  

Our results also have implications for individuals as well as the general public. Our study provides valuable 

insights for consumers that would like to reduce their meat consumption but currently still consume large 

amounts of meat. There are simple steps that consumers can follow to shift their diets towards less meat. One 

way to nudge yourself towards more plant-based diets could be to avoid going grocery shopping when feeling 

very hungry. Buying groceries directly after a meal might help consumers to select vegetarian options over meat 

options. Furthermore, we recommend consumers to order vegetarian options every time they are eating out-of 

home. As past behaviour was a significant predictor of plant-based dish choice in our study, increasing the 

numbers of days on which vegetarian food is consumed could encourage consumers to also eat vegetarian more 

frequently at home.      
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7.4 Limitations & Further Research 

In this study, we tested whether indulgent or healthy descriptors can significantly nudge people towards picking 

the vegetarian food option. Generally, any experimental study does entail several interpretative elements which 

can result in limitations. Our first limitation relates to our selection of indulgent and healthy descriptors. 

Although the choice of each descriptor was based on the results of a carefully designed pre-survey with 28 

participants, we have limited knowledge on whether each of the descriptor was perceived as intended by the 

researchers. Thus, it remains unknown if, for instance the selected indulgent descriptor was also perceived as an 

indulgent, taste-focused descriptor. After consulting with Mr. Turnwald who published multiple studies related 

to taste and health-focused descriptors of healthy foods, we were invited to look into a toolkit called “Edgy 

Veggies” which comprises a large database of appealing words that categorized thousands of restaurant menu 

descriptions of indulgent foods (see Appendix A). This database could potentially be used for generating more 

robust descriptors for future studies. Thus, we believe that a more analytical and thorough process of descriptor 

selection might add explanatory power to our study results. Hence, we leave it to further research to clarify if 

the descriptors were perceived as intended. 

Additionally, it must be noted that we asked participants in the pre-survey to select the top three descriptors for 

naming a vegetarian food box but not specifically for a vegetarian sandwich or salad. As labels are most effective 

if they target individual characteristics of foods (Wansink et al., 2001), the effects of indulgent and healthy 

descriptors might only be meaningful for food boxes. Future research is required to investigate whether different 

food items can be grouped together in order to enable nudging through descriptors in a feasible and economic 

way instead of developing individual food descriptors. With respect to the indulgent descriptors, our findings 

may not hold for foods of poor quality. As our products can be located in a higher food-quality segment, further 

research is required to investigate for which food quality segment descriptors are able to successfully steer 

people towards less meat consumption.   

Another limitation might be originating from the non-randomized food choice order. As participants always 

chose the food box first, the sandwich second and lastly the salad, the results might be biased due to an ordering 

effect. For instance, participants might be more prone to choose a vegetarian salad if they have already chosen 

a non-vegetarian food options before (Vennard et al., 2018). Additionally, our study design is comprised of not 

only altering three descriptors but also graphics of all food items. Therefore, we cannot guarantee that the 

analysed effects are solemnly explained by either the descriptor, the graphic or by a joined effect of both 
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descriptor and graphic. Moreover, as both the pre-study as well as the main study were conducted among a 

convenience sample, another limitation concerns the generalizability of our results. This means that we still lack 

information about if the findings from our study are potentially transferable to other contexts and special groups 

of customers. In order to confirm and foster the generalizability of our results, future research is required to 

replicate the present study with a randomised sample. Additionally, the results of the present study might not 

reflect choices of individuals belonging to lower socio-economic groups. Therefore, we urge future research to 

look into the effect of descriptors on vegetarian food choices while taking participants characteristics such as 

various social-economic groups and occupations into account. Also, the fact that our population sample might 

be biased towards younger participants as well as participants from Germany and Denmark calls for further 

research to assess whether the results are not only applicable for our sample population but also for wider age 

groups and different kinds of nationalities.  

Furthermore, our study was not conducted in a real-life setting which limits the transferability of our study. To 

address this limitation, we call for further research in which a more real-life study set-up is pursued. This could 

involve setting up a cooperation with a company that is actually offering food boxes and that adjusts the 

descriptors of the different food boxes in a live online environment. 

The present study did not find significant evidence that indulgent or healthy descriptors have an impact on the 

selection of the vegetarian food choice. Although we could not find robust evidence that encourages nudging as 

soft policy instrument to reduce meat consumption, we still saw a tendency that the indulgent descriptors 

seemed to be more successful at nudging participants towards the vegetarian food choice compared to healthy 

and basic descriptors. The fact that we did not find significant evidence does not necessarily mean that no causal 

relationship between a nudge intervention through indulgent and healthy descriptors and vegetarian food 

choices can be found in future research.   
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8. Conclusion 

In summary, this study provided directions for future research in the promotion of shifting people’s diets towards 

plant-based patterns by using indulgent and healthy descriptors as nudging strategy. No significant differences 

between indulgent, healthy and basic descriptors were found on the choice of a vegetarian food box. Although 

none of the descriptors were significantly different from each other, the indulgent descriptor alone had a 

significant direct effect on the likelihood of selecting a vegetarian food box. Furthermore, our findings suggest 

that a participant’s state of hunger negatively moderates the relationship between indulgent descriptors and 

vegetarian food choices and healthy descriptors and vegetarian food choices, respectively. Beyond investigating 

the nudging effect, we also identified four potential determinants influencing people’s plant-based food choice. 

Females and participants that consumed vegetarian food frequently were more likely to select the vegetarian 

food box. Conversely, consumers with higher levels of food neophobia were less likely to choose the target box. 

In addition, the higher the importance given by participants to environmental sustainability, the more likely they 

were to choose the vegetarian food box. The findings of the study suggest that using indulgent and healthy 

descriptors for vegetarian food represents a novel, low-cost nudge strategy that holds potential for stimulating 

plant-based consumption pattern and consequently less meat-heavy diets. It is necessary to confirm the 

relationship of these potential determinants with vegetarian food choices as similar studies in this field are very 

small in number. Future nudge interventions could build on the current study and improve the application of the 

nudge by considering a more targeted and focused nudge approach that is tailored to the needs of specific target 

groups.  
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Appendix C 

Main Survey designed in Qualtrics – Indulgent Descriptors 
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Appendix D 

Main Survey designed in Qualtrics – Healthy Descriptors 
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Appendix E 

Main Survey designed in Qualtrics – Basic Descriptors 
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Appendix F 

Table 13 

Means (SD) of Questionnaire Items for Total Study Population and Indulgent, Healthy and Basic Scenario 
 

Total 
Population 

(N=593) 

Indulgent 
Scenario 
(n=201) 

Healthy 
Scenario 
(n=198) 

Basic  
Scenario 
(n=194) 

Hunger 3.77 (3.07) 4.13 (3.11) 3.67 (2.96) 3.52 (3.11) 

Past Behaviour 2.28 (1.96) 2.45 (1.88) 2.08 (1.92) 2.31 (2.07) 

Food Neophobia     

I am often tasting and experimenting new, different 
or innovative foodsa 

4.99 (1.50) 5.03 (1.55) 5.05 (1.41) 4.89 (1.54) 

I do trust new, different or innovative foods.a 5.13 (1.43) 5.13 (1.53) 5.27 (1.34) 4.97 (1.42) 

I would taste any food although I do not know how 
it is made.a 

4.33 (1.77) 4.38 (1.84) 4.31 (1.73) 4.29 (1.74) 

I do like foods from different cultures.a 6.17 (1.10) 6.06 (1.21) 6.35 (0.88) 6.11 (1.14) 

Foods from different cultures from my own seem 
not strange to eat.a 

5.55 (1.43) 5.57 (1.48 5.56 (1.50) 5.53 (1.32) 

In social events, I would taste new, different or 
innovative foods.a 

6.01 (1.10) 5.99 (1.08) 6.05 (1.10) 6.00 (1.01) 

I am not afraid of eating things that I have not 
tasted/experienced before.a 

5.72 (1.24) 5.67 (1.35) 5.88 (1.30) 5.62 (1.36) 

I am not very selective regarding the food I eat.a 4.09 (1.77) 4.12 (1.71) 4.30 (1.78) 3.85 (1.31) 

I do eat everything.a 4.32 (1.85) 4.39 (1.83) 4.33 (1.85) 4.23 (1.89) 
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Table 13 (continued).     

 Total 
Population 

(N=593) 

Indulgent 
Scenario 
(n=201) 

Healthy 
Scenario 
(n=198) 

Basic  
Scenario 
(n=194) 

I do like going to places where foods from 
different cultures from mine are served.a 

5.86 (1.16) 5.75 (1.28) 6.00 (1.05) 5.85 (1.13) 

Food Motives     

Importance of “Taste” [1 = not at all important; 
7 = extremely important] 

6.04 (0.85) 6.13 (0.77) 6.02 (0.93) 5.97 (0.82) 

Importance of “Price” [1 = not at all important; 
7 = extremely important] 

4.91 (1.28) 4.87 (1.25) 5.07 (1.20) 4.80 (1.38) 

Importance of “Quality of ingredients” [1 = not 
at all important; 7 = extremely important] 

5.43 (0.96)  5.43 (1.00) 5.41 (0.98) 5.44 (0.90) 

Importance of “Cultural Tradition” [1 = not at all 
important; 7 = extremely important] 

2.89 (1.51) 2.88 (1.50) 2.87 (1.53) 2.91 (1.54) 

Importance of “Health and nutrition”[1 = not at 
all important; 7 = extremely important] 

5.29 (1.05) 5.27 (1.11) 5.30 (1.01) 5.30 (1.05) 

Importance of “Fillingness” [1 = not at all 
important; 7 = extremely important] 

5.04 (1.10) 5.04 (1.10) 5.10 (1.03) 4.97 (1.20) 

Importance of “Environmental sustainability” [1 
= not at all important; 7 = extremely important] 

4.45 (1.45) 4.25 (1.56) 4.58 (1.39) 4.53 (1.40) 

Importance of “Animal welfare” [1 = not at all 
important; 7 = extremely important] 

4.58 (1.55) 4.51 (1.58) 4.55 (1.55) 4.69 (1.52) 

Importance of “Trying something new” [1 = not 
at all important; 7 = extremely important] 

4.38 (1.31) 4.29 (1.39) 4.45 (1.18) 4.42 (1.36) 

Importance of “Familiarity with the dish” [1 = 
not at all important; 7 = extremely important] 

3.98 (1.41) 3.99 (1.43) 3.96 (1.41) 3.98 (1.38) 
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Table 13 (continued).     

 Total 
Population 

(N=593) 

Indulgent 
Scenario 
(n=201) 

Healthy 
Scenario 
(n=198) 

Basic  
Scenario 
(n=194) 

Importance of “Time to prepare” [1 = not at all 
important; 7 = extremely important] 

5.20 (1.17) 5.20 (1.26) 5.16 (1.15) 5.24 (1.11) 

aAnswering scales range from 1 = strongly disagree to 7 = strongly agree. 
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Appendix G 

Table 14    

Direct Effects of Independent Variables on Vegetarian Sandwich Choice.  

 B Sig. Exp(B) 

Indulgent Descriptor 0.086 0.707 1.090 

Healthy Descriptor -0.218 0.349 0.804 

Age 0.026 0.002* 1.026 

Gender 0.682 0.001* 1.978 

BMI -0.053 0.060** 0.948 

Hunger 0.060 0.054** 0.942 
Past Behaviour 0.237 0.000* 1.267 

Food Neophobia -0.108 0.325 0.897 

Environmental 
Sustainability 0.275 0.000* 1.316 

Constant -2.395 0.000* 0.091 

Note. Mode R2 = 0.214 (Nagelkerke), Model c2 = 673.625, p < 0.001 
Basic Descriptors is the reference category for descriptors.  
Males are the reference category for gender.  
Age (M = 30.0, SD = 11.6) was centred prior to analysis. 
BMI (M = 23.3, SD = 3.9) was centred prior to analysis. 
*p < 0.05, **p < 0.1.  
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Appendix H 

Table 15      

Moderating Effects on Vegetarian Sandwich Choice.    

    95% C.I. for Exp(B) 

 B Sig. Exp(B) Lower Upper 

Indulgent Descriptor -2.531 0.026* 0.080 0.009 0.742 

Healthy Descriptor -0.422 0.715 0.656 0.068 6.332 

Age 0.029 0.016* 1.030 1.006 1.054 

Gender 0.393 0.243 1.481 0.766 2.864 

BMI -0.005 0.905 0.995 0.919 1.077 

Hunger -0.043 0.406 0.958 0.864 1.061 

Past Behaviour 0.190 0.017* 1.210 1.035 1.414 
Food Neophobia -0.198 0.291 0.820 0.568 1.184 

Environmental Sustainability 0.178 0.145 1.195 0.940 1.519 

Indulgent Descriptor x Age -0.013 0.555 0.987 0.947 1.030 

Healthy Descriptor x Age 0.000 0.984 1.000 0.959 1.042 

Indulgent Descriptor x Gender 0.457 0.388 1.580 0.560 4.459 

Healthy Descriptor x Gender 0.399 0.441 1.491 0.540 4.117 

Indulgent Descriptor x BMI -0.112 0.125 0.894 0.776 1.031 

Healthy Descriptor x BMI -0.071 0.302 0.932 0.815 1.066 

Indulgent Descriptor x Hunger -0.038 0.622 0.963 0.827 1.120 

Healthy Descriptor x Hunger -0.028 0.720 0.972 0.835 1.133 

Indulgent Descriptor x Past 
Behaviour 0.095 0.455 1.099 0.858 1.409 

Healthy Descriptor x Past 
Behaviour 0.100 0.404 1.106 0.873 1.400 
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Table 15 (continued).      

    95% C.I. for Exp(B) 

 B Sig. Exp(B) Lower Upper 

Indulgent Descriptor x Food 
Neophobia 0.330 0.222 1.390 0.819 2.360 

Healthy Descriptor x Food 
Neophobia -0.048 0.866 0.953 0.548 1.660 

Indulgent Descriptor x 
Environmental Sustainability 0.321 0.078** 1.378 0.964 1.969 

Healthy Descriptor x Environmental 
Sustainability -0.044 0.821 0.957 0.657 1.396 

Constant -1.542 0.032* 0.214   

Note. Mode R2 = 0.241 (Nagelkerke), Model c2 = 659.432, p < 0.001 
Basic Descriptors is the reference category for descriptors.  
Males are the reference category for gender.  
Age (M = 30.0, SD = 11.6) was centred prior to analysis. 
BMI (M = 23.3, SD = 3.9) was centred prior to analysis. 
*p < 0.05, **p < 0.1.  
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Appendix I 

Table 16    

Direct Effects of Independent Variables on Vegetarian Salad Choice.  

 B Sig. Exp(B) 

Indulgent Descriptor 0.640 0.003* 1.896 

Healthy Descriptor 0.658 0.002* 1.930 

Age 0.024 0.004* 1.024 

Gender 0.296 0.119 1.344 

BMI -0.035 0.163 0.966 

Hunger -0.010 0.729 0.990 
Past Behaviour 0.079 0.090** 1.082 

Food Neophobia -0.043 0.671 0.958 

Environmental 
Sustainability 0.215 0.001* 1.240 

Constant -1.744 0.000* 0.175 

Note. Mode R2 = 0.105 (Nagelkerke), Model c2 = 769.530, p < 0.001 
Basic Descriptors is the reference category for descriptors.  
Males are the reference category for gender.  
Age (M = 30.0, SD = 11.6) was centred prior to analysis. 
BMI (M = 23.3, SD = 3.9) was centred prior to analysis. 
*p < 0.05, **p < 0.1.  
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Appendix J 

Table 17      

Moderating Effects on Vegetarian Salad Choice.   

    95% C.I. for Exp(B) 

 B Sig. Exp(B) Lower Upper 

Indulgent Descriptor -2.056 0.033* 0.128 0.019 0.850 

Healthy Descriptor -1.181 0.252 0.307 0.041 2.312 

Age 0.038 0.002* 1.039 1.014 1.064 

Gender 0.017 0.959 1.018 0.526 1.969 

BMI 0-.071 0.120 0.931 0.852 1.019 

Hunger -0.117 0.028* 0.890 0.802 0.987 

Past Behaviour 0.043 0.586 1.044 0.894 1.218 
Food Neophobia -0.149 0.412 0.862 0.604 1.229 

Environmental Sustainability 0.065 0.583 1.067 0.846 1.346 

Indulgent Descriptor x Age -0.046 0.020* 0.955 0.919 0.993 

Healthy Descriptor x Age -0.004 0.845 0.996 0.954 1.039 

Indulgent Descriptor x Gender 0.227 0.634 1.255 0.493 3.192 

Healthy Descriptor x Gender 0.418 0.385 1.519 0.591 3.900 

Indulgent Descriptor x BMI 0.065 0.294 1.067 0.945 1.205 

Healthy Descriptor x BMI 0.024 0.723 1.024 0.899 1.167 

Indulgent Descriptor x Hunger 0.167 0.021* 1.182 1.025 1.363 

Healthy Descriptor x Hunger 0.130 0.079** 1.139 0.985 1.318 

Indulgent Descriptor x Past 
Behaviour 0.053 0.650 1.054 0.840 1.323 

Healthy Descriptor x Past 
Behaviour 0.115 0.324 1.122 0.892 1.412 
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Table 17 (continue).      

    95% C.I. for Exp(B) 

 B Sig. Exp(B) Lower Upper 

Indulgent Descriptor x Food 
Neophobia 0.284 0.254 1.328 0.815 2.163 

Healthy Descriptor x Food 
Neophobia 0.036 0.890 1.037 0.619 1.737 

Indulgent Descriptor x 
Environmental Sustainability 0.286 0.074** 1.331 0.973 1.822 

Healthy Descriptor x Environmental 
Sustainability 0.163 0.347 1.177 0.838 1.653 

Constant -0.275 0.000* 0.760   

Note. Mode R2 = 0.145 (Nagelkerke), Model c2 = 749.939, p < 0.001 
Basic Descriptors is the reference category for descriptors. 
Males are the reference category for gender. 
Age (M = 30.0, SD = 11.6) was centred prior to analysis. 
BMI (M = 23.3, SD = 3.9) was centred prior to analysis. 
*p < 0.05, **p < 0.1. 

  

 


