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Abstract 

 

The consumption of animal products produces a high level of animal suffering. To reduce 

animal suffering, it is necessary for people to give up or reduce their consumption of animal 

products. However, many people continue to defend and justify the consumption of animal 

products as normal, natural, necessary, and nice. In this research, I argue that this tendency can 

be explained by people being motivated to justify the current economic system and that 

counteracting this motivation is essential to reduce animal product consumption. To support 

this argument, I conducted an online study (N = 355) that utilised both a correlational and an 

experimental design. I used a correlational design to investigate the relationship between 

economic system justification (ESJ), social dominance orientation (SDO), ecological 

dominance orientation (EDO) and justification for animal product consumption. In line with 

my hypothesis, I found a positive relationship between the tendency to justify the consumption 

of animal products and ESJ. In addition, ESJ was shown to mediate the relationship between a 

preference for hierarchically organised worldviews, measured as SDO and EDO, and the 

justification for animal product consumption. Using an experimental design to test the 

effectiveness of a message framing intervention building on the concept of “system sanctioned 

change” (Feygina et al., 2010), I found that, contrary to my hypothesis, reframing the reduction 

of animal product consumption as preserving vs. threatening the system did not increase 

acceptance towards a plant-based dietary change among people high in ESJ. Although the 

results of this study cannot be considered definitive, it can be concluded that interrupting system 

justification tendencies remains a challenge and that the problems associated with animal 

product consumption are unlikely to be solved at the individual level without addressing the 

system level.  

 Keywords: system justification theory, animal product consumption, social dominance 

orientation, ecological dominance orientation, framing intervention 
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1. Introduction 

 

Every year, 70 billion farm animals are raised and slaughtered for human consumption 

worldwide (Sanders, 2018). Alongside the environmental and health issues related to this 

(Godfray et al., 2018), come serious ethical issues. As animal farming systems and production 

methods are focused on efficiency and profit, they often disregard the natural needs and 

behavioural tendencies of animals and treat animals more as machines in a production process 

than as sentient-beings (Lin-Schilstra & Fischer, 2022; Mitchell, 2013; Rochlitz & Broom, 

2017; Sumner et al., 2018). When confronted with the ethics of consuming animal products, a 

large proportion of the population expresses concerns about farm animal welfare and is critical 

of traditional animal farming systems (Cornish et al., 2016; Fonseca & Sanchez-Sabate, 2022; 

Kupsala et al., 2015; Yunes et al., 2017). Consequently, it could be assumed that this belief that 

farm animals should not be harmed would predict the decision to eat less or no animal products. 

However, this does not seem to be the case. Even though the desire for farm animal welfare 

seems to be widespread, most people continue to justify and defend the consumption of 

products. The most commonly advanced justifications have come to be known as the “4Ns”: 

eating animal products is natural, normal, necessary, and nice (Graça et al., 2015; Piazza et al., 

2015, 2020). 

 

With this research paper, I aim to explain the justification for the consumption of animals by 

adopting a system justification perspective. System Justification Theory holds that people are 

motivated to defend, bolster, and justify the status quo, that is the existing social, economic, 

and political arrangements that affect them (Jost & Banaji, 1994). As the mistreatment of farm 

animals for the consumption of animal products is, inter alia, a case of economic arrangement 

(in which domination of nonhuman animals is perceived as legitimate and acceptable) (Hoffarth 

et al., 2019), I argue that people are motivated to justify the consumption of animal products 

due to a tendency to justify the existing economic arrangement. To test this assumption, I 

conducted an online study (N = 355) of which the first aim was to investigate whether an 

underlying tendency to justify the economic system (economic system justification (ESJ); Jost 

& Thompson, 2000) is positively associated with the justification for the consumption of animal 

products.  

 

The second aim of this study was to investigate whether ESJ can explain the relationship 

between a preference for hierarchically organised worldviews and the justification for the 
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consumption of animal products. A desire for hierarchically organised worldviews has been 

found to be positively associated with beliefs providing ideological support for the societal 

status quo of consuming animal products (Dhont & Hodson, 2014a; Hyers, 2006; Veser et al., 

2015). By including ESJ as a potential mediator, deeper insights into the psychological 

processes involved in justifying the consumption of animal products could be gained, while 

also opening up the possibility of interrupting these psychological processes. 

 

Lastly, I tested the effectiveness of an under-researched message framing intervention building 

on the concept of “sanctioned system change” (Feygina et al., 2010), to reduce animal product 

consumption. The intervention aims to address the negative impact of system justification on 

animal product consumption by encouraging people high in ESJ to view the reduction of animal 

product consumption as consistent with the protection of the status quo value system which 

emphasises the welfare of farm animals (i.e. as a case of “system sanctioned change”). The 

findings of this study have practical relevance for strategic communication on reducing the 

consumption of animal products.  

 

Overall, my aim was to gain a comprehensive understanding of ESJ related to the justification 

of animal product consumption, which can be drawn upon in the future, both in theory and 

practice, to respond to the wide-ranging consequences of high animal product consumption. 

Thus, my main contribution with this research is to explore the justification for animal product 

consumption from a perspective that has – to the best of my knowledge – not been explored 

before.  

 

The rest of this paper is structured as follows: Section 2 provides a review of the existing 

literature and a theoretical derivation leading to the research questions and hypotheses. Section 

3 outlines the methodology used including the study design, the procedure, and a framework 

for the statistical analysis. Section 4 presents the results of the statistical analysis and Section 5 

discusses the findings, their relevance, and limitations. Section 6 concludes the paper. 
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2. Literature Review 

 

2.1. Theoretical Reasoning  

 

In the literature, the justification for consuming animal products has been mostly explained with 

the Theory of Cognitive Dissonance (Festinger, 1957). 1 According to this theory, justifying the 

consumption of animal products is a strategy to reduce the aversive state (i.e. the state of 

cognitive dissonance) that people feel when confronted with a discrepancy between their 

behaviour and their beliefs (choosing a diet that causes suffering to animals and simultaneously 

wishing not to cause suffering to animals) (Loughnan et al., 2014; Hartmann & Siegrist, 2020; 

Rothgerber, 2020). In this research, I assume that Cognitive Dissonance Theory does not fully 

explain people’s justification for the consumption of animal products. Cognitive Dissonance 

Theory is often interpreted as an ego justification theory, meaning that efforts to reduce 

cognitive dissonance are seen as a drive to maintain a positive self-image (Aronson, 1992). 

Moreover, most dissonance theorists hold that people must feel responsible for the negative 

consequences of their behaviour in order to justify it (Jost & Hunyady, 2003). Since people do 

not necessarily feel responsible for the consequences of their animal product consumption (Te 

Velde et al., 2002), it can be assumed that Cognitive Dissonance Theory does not fully explain 

the justification for animal product consumption. I argue that people justify their consumption 

not only because they perceive a threat to their self-image and want to maintain a positive self-

image (i.e. personal interests), but also because they perceive a threat to the broader social 

system and want to maintain a positive image of that system (i.e. system interests) (Jost & 

Hunyady, 2003).  

 

2.2. System Justification Theory 

 

System Justification Theory states that individuals and groups are motivated to hold beliefs that 

defend and justify aspects of the societal status quo, including the social, economic, and 

political institutions and arrangements on which they depend (Jost et al., 2004). In this, the term 

 
1 The Theory of Cognitive Dissonance (Festinger, 1957) is often referred to when explaining the so-called meat paradox (the 

paradox of loving and exploiting animals at the same time). In this study, the meat paradox is understood more broadly and 

applied to the consumption of animal products in general. This approach seems reasonable as the way people think about the 

use of animals for food, be it for the consumption of meat or the consumption of animal products in general, has been found 

to be very similar (Autio et al., 2023; Piazza et al., 2020). 
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“system” refers to any social, economic, or political arrangements in which multiple individuals 

or groups are embedded (Van der Toorn & Jost, 2014). Maintaining the perception that one’s 

social systems are legitimate and stable has an adaptive value and fulfils multiple human needs, 

including epistemic, existential, and relational needs (Jost et al., 2008; Hennes et al., 2012). 2 

Contexts that facilitate the motivated defence of systems are system threat, system dependence, 

system inescapability and lack of control (Kay & Friesen, 2011). 

 

Over the past 30 years, System Justification Theory has provided a generative perspective on 

many paradoxical phenomenon, including why people often resist injustice, resist social 

change, rationalise inequality or disadvantage, and favour the concerns of another group at the 

expense of their own group interests (Jost et al., 2004; Jost, 2019). The theory explains these 

paradoxes in that system justification motivation facilitates phenomena such as the endorsement 

of oppressive belief systems, stereotyping and the denial or rationalisation of injustice, which 

in turn leads to ignoring, denying or justifying problems related to the socio-economic system 

(Hoffarth et al., 2019; Jost & Kay, 2005; Kay & Jost, 2003; Napier & Jost, 2008; Wakslak et 

al., 2007).  

 

2.3. The Case of Justifying Animal Product Consumption  

 

To my best knowledge there is only one study conducted by Hoffarth et al. (2019) exploring 

the mistreatment of animals from the perspective of System Justification Theory. Their 

reasoning for taking a system justification perspective was that the mistreatment of nonhuman 

animals by humans is, among other things, a case of intergroup domination. Therefore, there 

may be psychological similarities in the way people rationalise the unequal treatment of human 

and nonhuman groups. If so, System Justification Theory could shed additional light on 

problems related to animal welfare. Indeed, in three survey studies involving more that 4000 

participants in the U.S., they found that both general system justification (GSJ) and economic 

system justification (ESJ) are negatively associated with support for animal rights, and that 

system justification mediates the relationship between conservatism and support for animal 

rights. Stronger effects were found for ESJ than for GSJ, which may reflect the central role that 

businesses play in the exploitation of animals.  

 

 
2 Epistemic needs are for seeing the world as consistent, structured, and ordered. Existential needs serve to reduce threat and 

anxiety. Relational needs cause people to see the world in the same way as others. 
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This study aimed to extend this literature and explore whether ESJ is also related to the 

justification for animal product consumption. Based on the findings of Hoffarth et al. (2019), it 

was assumed that people high in ESJ also tend to justify and defend the system of exploiting 

animals for food production in particular, which in turn leads to them being more inclined to 

adopt system-compliant attitudes or actions, such as justifying the consumption of animal 

products. As will be shown in the following, further evidence from the literature supports this 

assumption. 

 

As outlined above, people adopt oppressive belief systems to maintain the status quo. In relation 

to the present topic, it has been found that people who hold more oppressive beliefs that 

legitimise and justify the use and mistreatment of animals for food are more likely to justify 

their consumption of animal products (Piazza et al., 2015; Salmen & Dhont, 2023). Also, 

System Justification Theory holds that people use stereotypes to justify status differences 

between groups such that these differences appear natural and fair. In relation to the present 

topic, there is evidence that people actively change their attitudes to conform to the hierarchical 

belief system of human superiority over farm animals. For example, as soon as animals are 

declared “edible”, they are ascribed both a lower cognitive capacity and a lower emotional inner 

life, such as a lower sensitivity to pain (Bratanova et al., 2011). This resulting moral devaluation 

of animals classified as “edible” cannot be prevented by contrasting information (Piazza & 

Loughnan, 2016), supporting the finding that people hold stereotypes not only towards other 

humans, but also towards nonhuman animals (Costello, 2013). In addition, people who have 

stronger stereotypes towards farm animals have been found to be more inclined to adopt 

strategies to justify their consumption of animal products such as denying the negative 

consequences of their consumption (Dhont et al., 2014; Hyers, 2006).  

 

In summary, these findings suggest that the manifestations fostered by system justification 

tendencies such as oppressive belief systems, stereotypes, denial, and rationalisation of injustice 

serve to justify and defend the current system of exploiting animals for food and the 

consumption of animal products. In this regard, system justification motivation can be seen as 

an underlying motivational process that seeks to maintain the societal status quo in which 

animal exploitation, and thus animal consumption, is an integral part. As stronger effects have 

been observed for ESJ than for GSJ with regards to attitudes towards animal welfare (Hoffarth 

et al., 2019), the present study focused on the relationship between ESJ and the justification for 

the consumption of animal products. 
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2.4. Individual Differences in Justifying the Consumption of Animal Products   

 

Using a correlational research design, Hoffarth et al. (2019) showed that conservatism is 

negatively associated with support for animal rights and that this relationship is mediated by 

system justification. Building on this, the present study investigated whether ESJ can also 

explain the relationship between a preference for hierarchically organised worldviews − closely 

linked to conservatism (Napier & Jost, 2008; Wilson & Sibley, 2013) and measured as social 

dominance orientation (SDO; Pratto et al., 1994) and ecological dominance orientation (EDO; 

Uenal et al., 2022) −  and the justification for the consumption of animal products.  

 

System justification is positively related to the idea that people view their social system through 

hierarchical worldviews: While system justification tends to represent resistance to a system 

change and acceptance of the current system, hierarchically organised worldviews represent 

views about the system in general (Brandt & Reyna, 2012; Jylhä & Akrami, 2015). Individuals 

with a preference for hierarchically organised social systems tend to have high scores on the 

trait variable of social dominance orientation (SDO) (Sidanius et al., 2017). SDO is a relatively 

stable and highly predictive variable for a variety of antisocial attitudes and behaviours such as 

sexism, racism, and support for intergroup exploitation, and is closely linked to conservatism 

(Fischer et al., 2012; Kunst et al., 2017; Napier & Jost, 2008; Wilson & Sibley, 2013). While 

the theory describing social dominance orientation was developed with a primary focus on 

human intergroup relationships, more recently a growing number of studies have shown that a 

general preference for hierarchically organised social arrangements, as captured by SDO, is 

also negatively associated with attitudes and harmful behaviours towards the environment and 

nonhuman animals (Dhont et al., 2014; Hyers, 2006; Sidanius et al., 2017). Thereby, research 

showed that individuals high in SDO are more inclined to justify the consumption of animal 

products (Piazza et al., 2015; Veser et al., 2015).  

 

Conceptually similar to SDO, Uenal et al. (2022) defined ecological dominance orientation 

(EDO) as a general preference for a hierarchical arrangement between humans, nonhuman 

animals, and the natural environment. EDO is closely related to anthropocentrism and the belief 

in human dominance. People with a high EDO orientation are more likely to believe that the 

hierarchical order between humans, animals, and the environment is justified or even “good” 

(cf. Cutright et al., 2011). Because of its more holistic orientation, EDO lends itself to being an 

independent psychological predictor next to SDO. Overall, EDO is still a relatively new 
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construct in research and has been little explored. As far as I know, no study has yet directly 

linked EDO to system justification tendencies nor to the consumption of animal products. 

However, given that individuals with high EDO are less likely to support efforts aimed at 

mitigating animal exploitation (Uenal et al., 2022), it seems conceivable that EDO plays a key 

role in predicting justification for animal product consumption. To complement the limited 

literature on EDO at this point, this variable, in addition to SDO, was included in this research.   

 

2.5. The Possibility of “System Sanctioned Change” 

 

Although system justification motivation is often a barrier to the acceptance of social change, 

there is a growing body of research showing that system justification can also be used to 

promote change. The present study aimed to take up this line of research and tested the 

effectiveness of an under-researched message framing intervention building on the concept of 

“system sanctioned change” (Feygina et al., 2010), in relation to the consumption of animal 

products.   

 

As described above, the consumption of animal products is linked to a dominant value system 

− a system of beliefs that justify the consumption of animal products. The literature suggests 

that people who strongly endorse this value system (e.g. those high in SDO) feel a threat to the 

normative dietary customs and economy when animal products are challenged as the default 

diet (Dhont & Hodson, 2014b; MacInnis & Hodson, 2017a; Stanley, 2022). Carnivores seem 

to respond to this threat by becoming more defensive of the status quo that endorses the 

consumption of animal products, for example, by devaluing people who abstain from eating 

animal products. In particular, they tend to do so with people who avoid consuming animal 

products for animal welfare reasons rather than for health or environmental reasons (see 

veganism threat; MacInnis & Hodson, 2017a). System Justification Theory explains this 

response by suggesting that when people with high system justification tendencies perceive a 

threat to their value system, their status quo justification motive activates and manifests itself 

in justifying and supporting the status quo (Jost & Kay, 2005).  

 

For those trying to convince people to reduce their consumption of animal products, this poses 

a particular challenge, as explicitly asking people to reduce their consumption of animal 

products − especially when animal welfare reasons are put forward − can lead to people   
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becoming more defensive and justifying, rather than reducing, their consumption of animal 

products (Graça et al., 2014). To address such challenges, Feygina et al. (2010) developed an 

approach aimed at reducing “threat perceptions” among people high in system justification, as 

they assumed that targeting changes in this “threat perception” could lead to a mitigation of the 

negative consequences of system justification. Their proposed intervention consisted of a 

message framing intervention in which social change was communicated as consistent with 

rather than threatening the status quo. In their study, participants in the treatment and control 

condition were exposed to a general passage. The paragraph emphasised that people depend on 

the land they live in, to highlight their attachment to the socio-economic system and activate 

their system justification motive. Next, they had participants read a passage stating that 

researchers have always been interested in the state of the natural environment and that today 

they are particularly interested in the relationship between people and the environment. 

However, in the treatment condition (“system preserving” condition), they added the paragraph 

“Being pro-environmental allows us to protect and preserve the American way of life. It is 

patriotic to conserve the country’s natural resources”. What they found was that individual high 

in system justification were more likely to take environmentally friendly actions in the system 

preserving condition compared to in the control condition. In contrast, for individuals low in 

system justification, support for the environment in the system preserving condition did not 

differ significantly from the control condition, suggesting that system justification moderates 

the effect of the intervention. However, whether the results of the study can be generalised 

remains questionable. Since Feygina et al. (2010) used a relatively small homogenous sample 

in their study (41 undergraduate students), the likelihood of finding an effect that does not 

actually exist can be considered high (Faber & Fonseca, 2014).  

 

Recent research suggests that the concept of system sanctioned change is also applicable to 

other domains, such as the topic of immigration: Using a correlational design, Gaucher et al. 

(2018) found that when system authorities states that migration supports the status quo (e.g. 

that being welcoming is the “Canadian way”) citizens were more positive towards migrants. As 

in the study by Feygina et al. (2010), the effect was only observed in individuals with higher 

tendency to justify their system, and not in individuals with lower tendency. Moreover, it has 

been found that high system-justifying tendencies are negatively correlated with collective 

action challenging the system (i.e. protest marches and demonstrations) but positively 

correlated with system-supporting collective action (i.e. willingness to enlist in the military) 

(Osborne et al., 2019). This again indicates that when change is linked to system-level values, 
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a context can be produced, where people high in system justification become more supportive 

of, rather than resistant to change.  

 

To apply the concept of “system sanctioned change” in relation to animal mistreatment, 

Hoffarth et al. (2019) proposed framing the protection of farmed animals as “patriotic” and as 

preserving traditional cultural values and practices. They suggested doing this by highlighting 

the ways in which relatively new industrial practices, such as factory farming, are less humane 

than agricultural practices used in previous centuries. In this study, I aimed to expand on this 

idea: I examined whether reframing the appeal to reduce the consumption of animal products 

in a way that works with, rather than against, the motivation of system justification would 

increase the acceptance of a dietary shift towards a plant-based diet among British people high 

in ESJ. Acceptance was measured both as the willingness to change individual dietary 

behaviour and the willingness to support system-level change. This distinction was made 

because people may shift the responsibility for the consequences of their behaviour to (political 

or industrial) systems (Graça et al., 2014; Rothschild & Keefer, 2017; Timm, 2016), making 

them less inclined to change their own behaviour and more inclined to support a change in the 

system. 

 

2.6. Research Questions and Hypotheses 

 

Research Question 1: Is ESJ associated with the tendency to justify the consumption of animal 

products? 

Hypothesis 1: ESJ will be positively associated with the tendency to justify the consumption of 

animal products.  

 

Research Question 2: Does ESJ mediate the relationship between SDO and the tendency to 

justify the consumption of animal products? 

Hypothesis 2: The relationship between SDO and the tendency to justify the consumption of 

animal products will be partially mediated by ESJ, with higher levels of SDO and ESJ reflecting 

significantly higher levels of animal product consumption justification.   
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Figure 1 

Mediational effect model – Hypothesis 2  

 

 

Research Question 3: Does ESJ mediate the relationship between EDO and the tendency to 

justify the consumption of animal products? 

Hypothesis 3: The relationship between EDO and the tendency to justify the consumption of 

animal products will be partially mediated by ESJ, with higher levels of EDO and ESJ reflecting 

significantly higher levels of animal product consumption justification. 

 

 

Figure 2 

Mediational Effect Model – Hypothesis 3 

 

Research Question 4: Can a “system sanctioned” approach increase acceptance towards a 

plant-based dietary shift among people high in ESJ?  

Hypothesis 4: Reframing reducing animal product consumption as a means of preserving (vs. 

threatening) the cultural value of caring for farmed animals and emphasizing that reducing 

animal product consumption is aligned with the system (vs. challenging the system) will 

increase acceptance towards a plant-based dietary shift among people high in ESJ.  
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3. Methodology 

 

3.1. Research Design  

 

To test the above hypotheses, an online study was conducted. The study was pre-registered on 

the Open Science Framework (https://osf.io/mtzpu) and received approval from the LSE 

Research Ethics Committee. The procedure and the design of the study can be divided into two 

parts: Part I aimed to answer research questions 1, 2 and 3, and Part II aimed to answer research 

question 4. Part I had a correlational research design, to examine the relationships between the 

variables SDO, EDO, ESJ, and the tendency to justify animal product consumption. Part II 

resembled a randomised controlled experiment using a between-subjects design, to draw causal 

inference about the effectiveness of the framing intervention on the acceptance towards a plant-

based dietary shift.  

 

 

3.2. Procedure  

 

The online study was conducted over a period of one day at the end of June 2023. Participants 

were able to access the questionnaire, which was created using Qualtrics, via a link. After 

opening the link, participants were given an introduction on the first page informing them about 

the purpose of the study and clarifying the data protection guidelines. In addition, participants 

were asked to complete an informed consent form to confirm their participation. After giving 

their consent, participants were asked demographic questions. Then, the first part of the study 

began, in which participants were asked to complete a series of scales: This started with the 

social and ecological dominance orientation scales and was followed by questions on economic 

system justification and on the justification for the consumption of animal products. In the 

second part of the survey, participants were first asked to list three aspects making them proud 

to be British. This step served to make participants aware of their attachment with their socio-

economic system and thus to activate their system justification motivation. Participants were 

then randomly assigned to one of two conditions, which are explained in more detail in Section 

3.4. This was followed by attention check questions. The next step involved questions on the 

acceptance towards a plant-based dietary shift. Lastly, participants answered manipulation 

check questions. Figure 3 gives a graphical overview of the study procedure. 
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Figure 3.  

Study procedure  

 

 

3.3. Sample Size Calculation and Recruitment Strategy  

 

To address the methodological limitation of Feygina et al. (2010) regarding their small sample 

size, the present study aimed to achieve a sample size that carries sufficient power to detect a 

moderation effect. An a priori sample analysis with G*Power was conducted to determine the 

minimum sample size required (Faul et al., 2007). Since the average effect size in tests for 

moderation has been shown to be small (Hair et al., 2021), the effect size for the moderation 

effect was assumed to be small (.02; Cohen, 1988). Following standard conventions, the 

significance was set at 0.05 and the power at 0.8 (Maier & Lakens, 2022). The resulting 

minimum sample size was 395. To avoid exclusions leading to too small a sample, the sample 
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size was increased by 20%. Thus, the final minimum sample size had to be 474. As there were 

two conditions, this corresponded to a breakdown of about 228 participants per condition. 

 

Participants were recruited through Prolific Academic. Screening criteria involved participants 

being UK residents and not following a specific diet. This was to ensure that only people who 

ate an omnivorous diet took part in the study, as the intervention was targeted at those not yet 

reducing their consumption of animal products. The survey took an average of 10 minutes to 

complete, and participants received compensation of approximately £1 for their participation. 

 

3.4. Framing Intervention 

 

Following the approach of Feygina et al. (2010), this study employed a message framing 

manipulation. The manipulation consisted of framing the reduction of animal product 

consumption as either “system-preserving” or “system-threatening” to the status quo cultural 

value system. Thereby, I assumed that the system-threatening condition serves as the control 

group. Participants were assigned to these two conditions using simple randomisation. 

Following previous studies on system perception manipulation (e.g. Kay et al., 2009; Osborne 

et al., 2019), participants in both conditions were asked to read a paragraph. The paragraph was 

introduced as a newspaper article excerpt that was presented as coming from a British magazine 

and written by a British journalist to highlight the participant’s attachment to their 

socioeconomic system. In both conditions the excerpt described farm animal welfare as having 

played a significant cultural role in British history. The article excerpts from both conditions 

were identical, except for the last paragraph:  

 

• In the system-preserving condition, the last paragraph emphasised that a reduction in 

the consumption of animal products was necessary to preserve the cultural value of 

protecting the welfare of farm animals. In this way, it was intended to give the 

impression that reducing the consumption of animal products would be aligned with the 

cultural value system. It was assumed that individuals high in ESJ would be motivated 

to preserve this cultural value and would therefore be more accepting towards changing 

their own dietary behaviour as well as towards system-level changes.  

 

• In the system-threatening condition, the article concluded by merely saying that a 

reduction in the consumption of animal products was necessary to reduce animal 
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suffering. It was assumed that this statement would be perceived as a threat by people, 

given the general tendency of omnivores to perceive calls for a reduction in the 

consumption of animal products as a threat (see Section 2.5). Since the system-

threatening condition reflects a scenario of how a large part of the population perceives 

calls for a reduction in the consumption of animal products in reality – when no 

intervention is implemented – the condition appeared to be a suitable counterfactual 

condition for the system-preserving condition. 

 

Online materials are typically relatively uninvolving, and participants may rush through the 

study without paying much attention (Peer et al., 2017). Thus, participants were asked to 

respond to two attention questions after reading the article excerpt. The attention questions were 

designed to be easily answerable after reading the paragraph. Participants were only included 

in the statistical analysis if they answered both attention questions correctly.  

 

To ensure that participants had read the last paragraph and thus been exposed to the treatment, 

participants were asked whether they recognised two sentences from the last paragraph. 

Participants answered either “yes, I recognise that sentence” or “no, I do not recognise that 

sentence”. People were only included in the statistical analysis if they indicated they recognised 

the last sentence of the paragraph they were asked to read.  

 

All materials, including the article excerpts, the attention check questions, and the manipulation 

check questions can be found in Appendix F.   

 

3.5. Instruments  

 

Confounding variables  

 

To account for potential confounding variables, I included the following questions and items: 

age, gender, highest educational qualification attained, household income (pre-tax) and political 

orientation. As suggested by Kroh (2007), political orientation was measured using a single 

ideological self-classification item ranging from 1 (extremely liberal) to 11 (extremely 

conservative). These potentially confounding variables were chosen as there is evidence 

suggesting they have an influence on the justification for animal product consumption (Bryant, 

2019; Guenther et al., 2005; Hartmann & Siegrist, 2017; Neff et al., 2018). For example, in a 
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survey of 1000 UK meat eaters about their beliefs about a vegetarian and vegan diet, Bryant 

(2019) observed significant differences in perceptions of vegan and vegetarian diets by gender, 

age, level of education, income, and political orientation. 

 

Economic system justification  

 

Motivation to justify the economic system (ESJ) was measured using the 17-item ESJ scale, 

capturing individual differences in justification of the current economic system as well as its 

degree of inequality (Jost & Thompson, 2000). Responses were given on a 7-point scale (1 = 

strongly disagree, 7 = strongly agree).  

 

Social dominance orientation 

 

Following Hoffarth et al. (2019), social dominance orientation (SDO) was assessed using the 

shortened 8-item SDO7 scale by Ho et al. (2015). All items were measured on a Likert scale 

from 1 (strongly disagree) to 7 (strongly agree).  

 

Ecological dominance orientation 

 

Ecological dominance orientation (EDO) was measured with a single item, as suggested by 

Uenal et al. (2022). The less hierarchical (ecocentric) perspective is represented on one side in 

the form of a non-hierarchical and egalitarian arrangement between humans, nonhuman 

animals, and the natural environment. The more hierarchical (anthropocentric) perspective is 

represented on the other side in the form of a hierarchically organised pyramid arrangement in 

which humans are above nonhuman animals and nature. Participants were asked to indicate 

under the images on a Likert Scale whether they preferred a less hierarchical (1) or more 

hierarchical (7) arrangement between the different species. Overall, the scale can be classified 

as intuitive, efficient, short, and reliable.  

 

Justification for the consumption of animal products  

 

Justification for the consumption of animal products was measured with the 4N scale developed 

by Piazza et al. (2015). The scale was originally developed to measure people’s tendency to 

justify their meat consumption as natural, normal, necessary, and nice. However, Piazza et al. 
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(2020) established that the 4Ns generally apply to other animal uses as well. Therefore, for the 

purposes of this study, the scale was adapted to measure not only the justification of meat 

consumption, but of animal products in general. In total, the scale included 16 items (4 items 

per subscale), and participants rated their level of agreement or disagreement with each item on 

a Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). The scale was chosen 

for the purposes of this study as it encompasses most of the real-world justifications omnivores 

use to defend animal product consumption. Furthermore, the 4N scale correlates strongly 

overall with motivation to continue eating animal products and with actual consumption of 

animal products, confirming its predictive validity (Piazza et al., 2015). 

 

Dependent variable: Acceptance towards a plant-based dietary shift  

 

Acceptance towards a plant-based dietary shift was measured with three variables. To examine 

willingness to change one’s behaviour, the first variable involved the intention to reduce the 

consumption of animal products. Respondents were asked to indicate on a scale of 1 (definitely) 

to 7 (definitely not) whether they intended to reduce their consumption of meat and animal 

products in the future. Higher scores indicated a stronger intention to reduce consumption of 

animal products. To investigate the acceptance of change at the system level, the second 

variable inquired about support for policies to promote widespread plant-based dietary change. 

Participants were asked to indicate on a Likert scale from 1 (not at all) to 5 (very much) to what 

extent they support three policies (e.g. “increased innovation, growth, marketing for plant-based 

products”). Due to the so-called intention-behaviour gap (Sheeran & Webb, 2016), a third 

variable was used to more closely reflect the actual behaviour of participants. Participants were 

asked if they would take the opportunity to donate 25 pence of their compensation for 

participating in the study to the non-profit organisation ProVeg International. ProVeg 

International is an organisation that works to transform the global food system by working with 

relevant system-level stakeholders to replace animal products with plant-based and cultured 

foods. There were two response options: “yes, I would like to donate 25 pence to ProVeg 

International” vs. “no, I would not like to donate 25 pence to ProVeg International”. 

 

3.6. Statistical Analysis 

 

The following section describes the statistical analysis. All statistical analyses were conducted 

using the data analysis program STATA. It must be noted that for all statistical analyses Likert 
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scales were assumed to be interval-scaled. Even though strictly speaking “the response 

categories have a rank order but the intervals between values cannot be presumed equal” 

(Jamieson, 2004, p.2), I referred to the argument that since I summarised items to weighted 

means, they could be considered interval scaled (Carifio & Perla, 2008, 2007). The 

measurement instruments for political orientation and EDO were composed of only one item. 

However, since items with at least five categories in length can be treated as interval scaled 

(Harte, 2015), I likewise treated these variables as interval scaled. Furthermore, all models and 

coefficients were tested for two-sided significance at a significance level of 95% (p < 0.05). 

 

3.6.1. Preliminary Exploratory Analysis 

 

To assess the reliability of the measurements, Cronbach’s alpha (𝛼) was calculated for each 

scale. Furthermore, correlations were calculated between the variables SDO, EDO, ESJ, and 

animal product consumption justification. As indicated by a  Shapiro-Wilk test (Shapiro & 

Wilk, 1965), the data was not normally distributed. Thus, Spearman rank-order correlations 

were conducted instead of Pearson (Bishara & Hittner, 2012). Based on previous research (see 

Section 2.4), it was expected to find positive correlations among the variables.  

 

3.6.2. Main Analysis 

 

Regarding Hypothesis 1, it was expected that both the Spearman correlation and simple linear 

regression results would indicate ESJ to be positively associated with the justification for 

animal product consumption. To test the robustness of this relationship, an additional multiple 

linear regression modelling was conducted including age, education, gender, income, and 

political orientation as covariates.3 Gender, income, and education were dummy coded in 

advance due to the nominal nature of these variables, with “male”, “less than £13,000” and “no 

formal qualification” as reference categories.  

 

To test Hypotheses 2 and 3, two mediation analyses were conducted using structural equation 

modelling (SEM), with SDO or EDO as predictor X, ESJ as mediator M, and justification for 

 
3 The assumptions for calculating the regressions regarding the independence of the residuals (autocorrelation), the equality 

of the residual variances (homoscedasticity), the absence of multicollinearity, the normal distribution of the residuals and the 

linearity between the metrically scaled independent variables and the dependent variable were met.  



 

 24 

consumption of animal products as outcome Y.4 To test for mediation, the three necessary 

conditions identified in the work of Baron and Kenny (1986) to claim mediation were tested: X 

is significantly related to Y (path c); X is significantly related to M (path a); M is significantly 

related to Y, controlling for X (path b). To establish a partial mediation effect, the relationship 

between X and Y had to decrease significantly when both X and M were included as predictors 

in the regression model. To determine whether the mediation effect was statistically significant, 

the indirect path from X to M to Y (a*b; indirect effect) was examined using 5000 bootstrap 

samples.5 To check the robustness of the results, the same covariates as listed for testing 

Hypothesis 1 were included in the models.   

 

Two multiple linear and one logistic regression were calculated to explore whether the 

relationship between the treatment condition and the acceptance towards a plant-based dietary 

change depending on the degree of ESJ (Hypothesis 4).6 For these calculations, participants’ 

scores on the ESJ scale were centred around the mean. These two variables and their interaction 

term were included as independent variables in the linear regression analysis. It was expected 

that the interaction between the condition and ESJ would significantly predict acceptance 

towards a plant-based dietary shift, as measured first by the intention to reduce consumption of 

animal products and second by the support for policies promoting a plant-based dietary change. 

Due to the nominal nature of the third dependent variable, a logistic regression using maximum 

likelihood estimation was calculated to examine the impact on donation intention. For this 

purpose, the variable for donation intention was dummy coded (1 = willing to donate vs. 0 = 

not willing to donate). The interaction between the condition and ESJ was expected to 

significantly predict the likelihood of donating. To test the robustness of the results for 

Hypothesis 4, the analysis on Hypothesis 4 was replicated, excluding those participants who 

spent an implausibly short amount of time on reading the article (< 64.58 seconds; the rationale 

 
4 The assumptions for conducting SEM were fulfilled regarding the absence of systematic missing data and sufficient large 

sample size. However, the assumption for multivariate normality of observations was not fulfilled. To account for violation 

of this assumption, Browne's (1984) asymptotic distribution free (ADF) method was used.  

5 Contrary to the pre-registration plan, the bootstrapping method was carried out with STATA sem command instead of SPSS 

Macro.  

6 The assumptions of the linear regressions were fulfilled except for the assumption of the normal distribution of the 

residuals. The Shapiro-Wilk test showed that for both analyses that the residuals were not normally distributed. Since 

parametric methods are robust to this violation due to the central limit theorem for larger samples (Lumley et al., 2002), it 

was decided to perform linear regressions, nevertheless. For the logistic regression, the assumption of no multicollinearity 

and of the independence of observations was fulfilled. Likewise, the assumption regarding the linearity between the logit of 

the dependent variable and the continuous predictors was met.  
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behind this is given in the limitations section).7 Furthermore, the estimation of the probability 

of intending to donate was also done by a probit regression model.  

 

4. Results 

 

4.1. Sample Characteristics 

 

In total, 489 participants agreed to take part in the study. In accordance with the pre-registration 

plan, participants were excluded from the analysis if they did not have a British citizenship, had 

not passed the attention check, or had not passed the manipulation check. In total, 134 

participants were excluded from the analysis, resulting in a final sample size of 355. Of these, 

176 participants were assigned to the system preserving group and 179 to the control group. 

Overall, the study had fewer participants than required to be sufficiently powered. However, a 

sensitivity analysis in G*Power showed that the critical effect size at this sample size was .022, 

still very close to the assumed effect size of .02. No significant differences between the two 

conditions in terms of ESJ could be found (t(353) = 1.03, p = .305) (system preserving 

condition: M = 3.71, SD = .09; control condition: M = 3.84, SD = .09), reducing the risk of 

systematic bias (Miller et al., 2016). Furthermore, the sample was balanced with respect to all 

baseline characteristics. The overview of the sample characteristics by treatment group and the 

results of the balance tests are summarised in Appendix B.  

 

 

4.2. Preliminary Exploratory Analysis 

 

Overall, the individual scales could be classified as reliable. The alpha reliability of the scales 

for SDO and ESJ was found to be acceptable (SDO: 𝛼 = .87; ESJ: 𝛼 = .82). The internal 

 
7 To determine the critical score for reading time, I followed the Buchanan and Scofield’s (2018) approach using research by 

Trauzettel-Klosinski et al. (2012), which indicated the reading aloud speeds of English speaking participants. Mean character 

reading speed per minute according to Trauzettel-Klosinski et al. (2012) was 987 (SD = 118). In the system preserving 

condition, the article extract consisted of 1116 characters, and in the control condition, 1082 characters, giving a mean 

character count of 1099. The mean character count from our study was divided by the mean character count from Trauzettel 

Kosinski and Dietz (2012) and then multiplied by 60 to determine a time in seconds that should be minimally spent reading 

the article excerpt. Participants were excluded if the time spent reading the article extract was below this critical value of 

64.58, which was very close to the mean value of time spent on reading the article excerpt in the overall sample (M = 65.57). 
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consistency of the scale measuring justification for consumption of animal products was 𝛼 = 

.93, which could be considered close to the reliability of the original scale (𝛼 = .95; Piazza et 

al., 2015). In addition, correlations between the individual scales were computed. Thereby, I 

found that the scales had a significant positive correlation with each other. The exact statistical 

parameters can be found in Table 1. Based on the table below, it can be concluded that the 

individual scales mostly show a small to moderate positive correlation, indicating the validity 

of the testing. 

 

 

Table 2 

Sample Size, Mean, Standard Deviation, and Correlations among Variables. 

 N M SD 1 2 3 4 

SDO 355 2.51 1.03 1    

EDO 355 3.15 1.78 .21** 1   

ESJ 355 3.78 1.24 .75** .18** 1  

4Ns 355 4.46 1.15 .27** .24** .33** 1 

Note. ** indicates the correlation is significant at the .001 level (2-sided test). N = number of observations, M = 

mean, SD = standard deviation. 

 

 

The reliability of the scales measuring the dependent variable, acceptance towards a plant-based 

dietary shift, could also be considered acceptable. While the scale measuring the intention to 

reduce the consumption of animal products had a reliability of 𝛼 = .91, the scale measuring the 

support for policies promoting plant-based dietary change had an internal consistency of 𝛼 = 

89. 

 

4.3. Main Analysis 

 

4.3.1. Hypothesis 1 

 

In line with Hypothesis 1, a significant correlation was found between ESJ and the justification 

for animal product consumption (r(355) = .33, p < .001). Furthermore, the F-test showed a 

significant regression model for the influence of ESJ on the justification for animal product 

consumption (F(1, 346) = 42.69, p < .000, 𝑅2 = .11) and the regression coefficient for ESJ was 

significantly different from zero (β = .33,  p < .001). To assess the robustness of this result, a 
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multiple linear regression analysis including the covariates was conducted (Appendix B, Table 

1). The analysis showed a significant regression model for the influence of ESJ on the reduction 

of animal product consumption when the covariates were included as predictors (F(18, 329) = 

5.02, p < .001, 𝑅2 = .17). Approximately 17 % of the variance in the justification for animal 

product consumption could be explained by the predictors (vs. 11% if only ESJ was entered as 

a predictor). Again, the slope of the regression model for ESJ was significantly different from 

zero (β = .30, p < .001), confirming a significant positive influence of ESJ on the justification 

of animal product consumption.  

 

4.3.2.  Hypothesis 2 

 

A simple mediation analysis was conducted to analyse whether SDO predicts the justification 

for animal product consumption and whether the direct pathway is mediated by ESJ 

(Hypothesis 3). A total effect of SDO on justification for animal product consumption was 

observed (β = .32, p < .001, path c). In addition, SDO significantly predicted the mediator ESJ 

(β = .87, p < .001, path a) and ESJ significantly predicted justification of animal product 

consumption when controlling for SDO (β = .28, p < .001, path b). Thus, the conditions 

according to Baron and Kenny (1986) could be fulfilled. Moreover, the relationship between 

SDO and justification for animal product consumption became insignificant when both SDO 

and ESJ were included as predictors in the regression (β = .08, p = .364, path c’). Furthermore, 

the indirect effect results showed that the relationship between SDO and justification for animal 

product consumption was mediated by ESJ (indirect effect ab = .24, p < .001 95% CI [.11, .37]). 

Hence, it was found that the relationship between SDO and justification of consumption for 

animal products was mediated by ESJ. However, contrary to Hypothesis 2, the mediation was 

a full and not a partial mediation 
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Figure 3  

Mediation model – Hypotheses 2 

 

To assess the robustness of these findings, the same analysis was run with age, gender, income, 

education, and political orientation as covariates. 8 The effect was robust to adjusting for these 

covariates (see Appendix C, Table 2).  

4.3.3.  Hypothesis 3 

 

To determine if EDO predicts the justification for animal product consumption and whether the 

direct path is mediated by ESJ, a second simple mediation was carried out. Again, the 

conditions according to Baron and Kenny (1986) were met: The analysis revealed a total effect 

of EDO on the justification of animal product consumption (β = .16, p < .001, path c). 

Furthermore, EDO significantly predicted the mediator ESJ (β = .12, p = .001, path a) and ESJ 

significantly predicted the justification of animal product consumption while controlling for 

EDO (β = .29, p < .001, bath b). The relationship between EDO and justification for animal 

product consumption decreased but remained significant when both EDO and ESJ were 

included as predictors in the regression (β = .12, p < .001, path c’). In addition, the analysis of 

the indirect effect suggested that ESJ mediated the relationship between EDO and the 

justification of animal product consumption (indirect effect ab = .04, p < .01 95% CI [.01, 

0.06]). Thus, it could be concluded that, in line with Hypothesis 3, the relationship between 

EDO and justification of consumption of animal products was partially mediated by ESJ. 

 

 

 

 
8 Since path analysis does not allow for dummy-variables, categorical covariates were treated as continuous. 
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Figure 4 

Mediation model – Hypothesis 3 

 

For robustness checking, the same analysis was run with the same covariates as for Hypothesis 

2. Again, the effect was robust to adjusting for covariates (see Appendix C, Table 3).  

4.3.4.  Hypothesis 4 

 

Hypothesis 4 was not supported by the results. Individuals high in ESJ did not report higher 

acceptance towards a plant-based dietary shift following the intervention. While the F-test 

showed a significant regression model for the predictor variables on the intention to reduce the 

consumption of animal products (F(3, 344) = 6.09, p < .01, 𝑅2 = .04), the interaction between 

condition and ESJ did not turn out to be a significant predictor variable in the model (β = .03,  

p = .741). The results were robust to the approach of excluding those who were below the 

critical score for time reading the article excerpt (see Appendix B, Table 4.1). Another F-test 

showed a significant regression model for the influence of the predictor variables on support 

for policies proposing plant-based dietary shift (F(3, 344) = 17.37, p < .001, 𝑅2 = .12). 

However, again, the coefficient of the interaction effect between the condition and ESJ did not 

turn out to be significant (β = .18, p = .197). When those below the critical score for time reading 

the article excerpt were excluded, the analysis showed similar results, confirming the robustness 

of the results (see Appendix B, Table 4.2). Lastly, the binomial logistic regression performed 

to determine the effect of the predictor variables on the likelihood of donating to ProVeg 

International showed the model was not statistically significant (χ²(3) = 2.75, p = .432, 

R² = .01). Also, the coefficient of the interaction effect between the condition and ESJ was not 

significantly different from zero (β = .13, p = .573). Similar results were obtained in the model 

specified as a probit regression and, when those below the critical value of time spent reading 
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the article excerpt were excluded, indicating the robustness of the results (see Appendix C, 

Table 4.3, Table 5). All regression and model coefficients, including those for the main effects, 

can be found in Table 3.  

 

Table 3 

Regression analysis results – Hypothesis 4  

   β SE t/z p 95% CI 

       LL UL 

Dependent Variables:        

Intention to consumption      

Constant  2.00 .06 31.23 .000 1.88 2.13 

ESJ  − .18 .05 − 3.34 .001 − .29 − .07 

Condition  − .06 .09 − .66 .512 − .24 − .12 

ESJ*condition  .03 .08 .35 .741 − .13 .18 

Obs. = 348, F(5, 344) = 6.09, p < .001, 𝑅2 = 0.04 

 

Support for policies 
 

Constant 4.84 .11 42.94 .000 4.62 5.06 

ESJ − .58 .10 − 6.07 .000 − .77 .39 

condition − .11 .16 − .69 .488 − .43 .20 

ESJ*condition .18 .14 1.29 .197 − .09 .46 

Obs. = 348, F(3, 344) = 17.37, p < .001, 𝑅2 = 0.12 

 

Intention to donate 
      

Constant   − 1.08 .18 − 6.17 .000 − 1.42 − .74 

ESJ − .24 .16 − 1.52 .128 − .55 .07 

Condition .01 .25 .03 .975 − .48 .50 

ESJ*condition .13 .23 .56 .573 − .32 .58 

Obs. = 348, 𝑋2 = 2.75, p = .432, 𝑅2 = 0.01 

Note.  β = regression coefficient, SE = standard errors of the coefficient, t = t-statistic, z = z-statistic, p = two-

tail p-value, 95% CI = 95% confidence interval for the coefficient, LL = lower limit, UL = upper limit. For 

logistic regression results, robust standard errors are reported. 
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5. Discussion 

 

In line with Hypothesis 1 and the study of Hoffarth et al. (2019), the analysis revealed that ESJ 

was positively associated with the justification for animal product consumption. This supports 

the assumption that justification for the consumption of animal products not only serves the 

need to justify one’s own behaviour, but also the need to justify the entire economic system. 

Moreover, it is aligned with the finding of other studies that system justification predicts 

resistance to system-challenging attitudes (Azevedo et al., 2017). Consistent with Hypotheses 

2 and 3, it was found that ESJ mediated the relationship between SDO or EDO and the 

justification for animal product consumption. This supports the findings of previous studies 

(Martin et al., 2015), most notably of Hoffarth et al. (2019) who found that system justification 

mediated the relationship between conservatism − closely linked to SDO (Napier et al., 2010; 

Wilson & Sibley, 2013) − and support for animal rights. Furthermore, it can be interpreted as 

confirming the idea that the consumption of animal products is not only justified because people 

high in SDO or EDO prefer hierarchies, but because they share system-justifying beliefs that 

make these hierarchies particularly accepting (Kay & Zanna, 2009).  

 

Altogether, the results for Hypothesis 1, 2 and 3 shed light on why people often refuse to reduce 

their consumption of animal products. Based on the results, it can be assumed that people, 

especially those with a preference for socially hierarchical worldviews, have a strong tendency 

to legitimise the current system of consuming animal products due to ESJ. This tendency may 

have become strengthened by a long-standing tradition of animal product consumption that 

reinforced people’s perceived dependence on animal farming over time and in turn their 

perception of the legitimacy of associated practices (as the consumption of animal products) 

(Blanchar & Eidelman, 2013; Eckhardt et al., 2010). For practitioners, these psychological 

processes lead to challenges in trying to reduce the consumption of animal products, as 

interrupting these psychological mechanisms seems necessary to induce behavioural change. 

Interrupting or shifting these psychological mechanisms can be achieved, for example, if social 

change is framed as preserving, rather than supplanting the ideals of traditional cultural forms 

(Feygina et al., 2010). In fact, the effectiveness of this strategy was tested in this study. This 

was done by reframing the reduction of animal product consumption as a means of preserving 

(as opposed to threatening) the cultural value of caring for farm animals.  
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However, the analysis for Hypothesis 4 showed that the framing intervention did not increase 

acceptance towards a plant-based dietary change among people high in ESJ. Individuals high 

in ESJ reported neither a change in intention to reduce consumption of animal products nor a 

change in support for policies promoting plant-based dietary change at the system level in the 

system preserving condition compared to the control condition. Furthermore, there were no 

significant differences in the willingness to donate to an organisation advocating for the plant-

based transformation of the food system. Overall, these findings are in contradiction with the 

findings of Feygina et al. (2010), Gaucher et al. (2018), and Osborne et al. (2019).  

 

At a first glance, these results extend and support the findings of the literature on the 

ineffectiveness of message framing interventions. While it is important to distinguish between 

the types of framing effects, studies generally show that framing effects have little or no impact 

on people’s attitudes, intentions, or behaviour (Florence et al., 2022; Gallagher & Updegraff, 

2012). However, the ineffectiveness of the approach can also be explained by the general 

difficulty of increasing acceptance towards a plant-based dietary shift: On the one hand, the 

consumption of animal products is a strongly habitualised and identity-linked behaviour 

(Nguyen & Platow, 2021; Rees et al., 2018), explaining why the behaviour may be more 

indirectly linked to justification of the economic systems and more directly linked to 

nonideological variables such as habits (Hoffarth et al., 2019). On the other hand, people 

consider animals and animal products separately (Kunst, 2019). Because of this, the influence 

of attitudes towards farm animal welfare may only have limited influence on behavioural 

outcome measures such as behavioural intentions (Hartmann & Siegrist, 2020). In fact, this is 

in line with the evidence that, when purchasing products, factors such as price and taste are 

often more important and have a greater impact on behaviour than animal welfare 

considerations (Font-i-Furnols & Guerrero, 2014; Grunert, 2006; Holm & Møhl, 2000).  

 

The findings suggest that applying the concept of “system sanctioned change” as a 

communication strategy to promote plant-based diets is likely to have little or no impact on the 

acceptance towards a plant-based dietary shift. Since the effectiveness of the method could not 

be proven, it stands to reason to conclude that interrupting ESJ tendencies remains a challenge 

for practitioners. Even if ESJ is only one of multiple concepts involved in maintaining the 

consumption of animal products (e.g. next to cognitive dissonance and social identity; Nezlek 

& Forestell, 2020; Rothgerber, 2020) − given the difficulty of interrupting ESJ − it can be 
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argued that the problems associated with animal farming are unlikely to be solved at the 

individual level without addressing the system level (i.e. changing the status-quo itself).  

 

5.1. Limitations and Future Outlook 

 

In the following I will discuss methodological limitations of the study to assess the validity of 

the results. First, it should be noted that due to the correlational design of the first part of this 

study, no conclusions can be drawn about the causality of the relationships between the 

variables (Jo, 2008). Furthermore, the results of the experimental study should be viewed with 

caution and should not be considered definitive due to important limitations of the study: First, 

the effectiveness of the framing intervention was conditional on the difference in the perception 

of a threat to the system among individuals high in ESJ in the system-preserving vs. control 

condition. However, it remains unclear whether the intervention had achieved this desired 

effect. This is because participants in both conditions were exposed to a text addressing the 

cultural value of animal welfare in British history, which may have implicitly conveyed in both 

conditions that animal welfare is an integral part of the cultural value system that must be 

preserved. Future research therefore would be well advised to check perceived system threat 

manipulations (see Cutright et al., 2011). Furthermore, it can be argued that the system-

threatening condition may not have represented an appropriate control condition for the system-

preserving condition. Despite the literature on veganism threat, a plant-based diet as a term and 

concept has become increasingly evident in the media and in public consciousness in recent 

years (Bryant, 2019b; Pendergrast, 2016). Thus, it seems conceivable that adopting a plant-

based diet has become more socially acceptable, so that calls for a reduction in the consumption 

of animal product consumption are perceived as less threatening. With regards to the results it 

is therefore important to note that any causal inferences regarding the effectiveness of the 

“system sanctioned change” concept should not be made with certainty (Eide & Showalter, 

2012). Lastly, it must be said that this study, in contrast to the study by Feygina et al. (2010), 

was conducted as an online experiment. An online experiment was preferred in this study as it 

gives access to a larger and diverse group of participants. Moreover, online experiments are by 

definition automated, minimising experimenter and demand effects (Reips, 2000). 

Nevertheless, the literature provides evidence that an online format leads to significantly higher 

rates of distraction, consistent with the idea that researchers lose control over important aspects 

of an experiment when a study takes place outside the laboratory (McDermott, 2002; Morton 

& Williams, 2010). In the present study, therefore, there are grounds to believe that participants 
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were more distracted than in the Feygina et al. (2010) study, suggesting that this could have had 

an impact on the effectiveness of the intervention. To address this, a robustness check was 

conducted re-running the analysis on Hypothesis 4, excluding those participants who spent an 

implausible amount of time on reading the article. The results regarding effectiveness did not 

change significantly, confirming the method was ineffective. Nevertheless, future research 

would be well advised to replicate the present study, while addressing its methodological 

limitations.  

 

In addition to addressing the methodological limitations, future research may also consider 

changes in the implementation of the intervention. For example, one could also have examined 

the relationship between ESJ and each subscale of Piazza et al.'s (2015) 4N scale to get a more 

nuanced understanding of how ESJ relates to the justification for animal product consumption.9 

Moreover, one could investigate whether addressing other value systems such as 

environmentalism is more effective in increasing people’s acceptance towards a reduction in 

animal product consumption. In fact, reinterpreting the need to reduce consumption as a means 

to preserve the cultural value of environmentalism may be more likely to encourage people to 

be more accepting towards a plant-based dietary shift, as shifting towards a plant-based diet for 

environmental reasons is in general perceived as socially more acceptable (MacInnis & Hodson, 

2017b). Furthermore, the ineffectiveness of the framing intervention underlines the results of 

previous studies (Florence et al., 2022), suggesting that framing interventions in general have 

little to no effect on consumption behaviour. Focusing less on communication strategies and 

more on interventions directly changing the status quo may therefore be seen as a more 

promising direction for future research (e.g. defaults, Reisch & Sunstein, 2021). 

 

 

5.2. Contribution 

 

A strength of my study was that it provided another example of how system justification can be 

applied to better understand social problems. It contributed to the literature on System 

Justification Theory and (animal product) consumption behaviour by showing how system 

justification theory serves as a theoretical lens to explain the justification of animal product 

consumption. While previous research has examined how system justificatory tendencies relate 

 
9 This was done as an exploratory analysis in this study (Appendix D). 
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to the justification for the overall poor treatment of animals (Hoffarth et al., 2019), this study 

showed that these system justification tendencies also translate to a measure that is only 

indirectly related to the poor treatment of animals. Furthermore, the study contributed to the 

expansion of the rather limited research on the relationship between SDO, EDO and ESJ. By 

investigating the relationship among these variables, theoretical and practical implications for 

behaviour intervention research could be derived. Finally, the present study contributed to the 

expansion of research on the concept of “system sanctioned change”. While researchers have 

proposed the application of this concept to change a wide range of behaviours (Hoffarth et al., 

2019; Jost, 2019), no study is known to have applied the concept directly to topics other than 

environmentalism (Feygina et al., 2010). Even if the effectiveness of the intervention remains 

unclear, the present study provides a starting point for future intervention research to further 

consider system justifying processes when identifying and implementing interventions. 

 

6. Conclusion 

 

For thousands of years, nonhuman animals and humans have lived together in the same habitat, 

sharing the same resources, and therefore depending on each other. Humans learned to 

domesticate animals and use them for the consumption of animal products. Today, animal 

products are considered a mass product that is cheap and accessible to all. To satisfy the hunger 

for animal products in industrialised countries, animal farming systems and production methods 

have become increasingly intensive, leading to major ethical problems. Despite these problems, 

the issue continues to receive inadequate attention from both researchers and the public (Arcari, 

2017). This research addressed this reality by giving evidence that an underlying tendency to 

justify and maintain the current economic status quo is linked to the justification of animal 

product consumption. Furthermore, clear evidence could be obtained hat ESJ mediates the 

negative effect of SDO and EDO on the justification for animal product consumption. 

Interrupting ESJ may therefore be essential to achieving widespread reductions in animal 

product consumption. However, interrupting ESJ is a complex challenge. No support could be 

found regarding the effectiveness of applying the concept “system-sanctioned change” to 

increase acceptance towards a plant-based dietary shift. Although the results of this study 

cannot be considered final, it can be concluded from this that the problems associated with high 

levels of animal consumption worldwide are unlikely to be solved at the individual without 

changing the system. Scientists as well as practitioners are therefore advised to increasingly 
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address the system level in addition to the individual level, without losing sight of the potential 

ethical concerns that arise from this.  
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Appendix A: Statistical Analysis Equation Models 

 

To test Hypothesis 1, a linear regression was run with and without covariates:  

 

Justificationi = β0 + β1ESJi (+β2Controlsi) +  εi 

 

To test Hypotheses 2 and 3, two mediation analyses were conducted using structural 

equation modelling (SEM):  

 

• X is significantly related to Y (path c)  

Justificationi  =  β0 + β1SDOi (+β2Controlsi) + εi 

Justificationi  =  β0 + β1EDOi (+β2Controlsi) + εi 

 

• X is significantly related to M (path a) 

ESJi  =  β0 + β3SDOi  + εi 

ESJi  =  β0 + β3EDOi  + εi 

 

• M is significantly related to Y, controlling for X (path b)  

Justificationi =  β0 + β4ESJi  + β5SDOi (+β6Controlsi)  + εi 

Justificationi =  β0 + β4ESJi  + β5EDOi  (+β6Controlsi) + εi 

 

To test Hypotheses 4, two multiple and one logistic regression were calculated:  

 

Intention to reducei =  b0 +  b1Conditioni  + b2ESJi + b3Condition ∗ ESJi  + εi 

Support for policiesi =  b0 +  b1Conditioni  + b2ESJi + b3Condition ∗ ESJi  + εi 

Probability (donation intention = 1) =  
1

1 + 𝑒− (𝛽0+𝛽1𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑖+𝛽2𝐸𝑆𝐽𝑖+𝛽3𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛∗𝐸𝑆𝐽𝑖 +εi) 
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Appendix B: Descriptive Statistics and Balance Tests 

 

Table 1  

Demographic Characteristics of Sample and Balance Tests 

 Mean (SD)/ Obs. (%) Balance Checks 

Baseline characteristics 
Full Sample 

(N = 355) 

System-

Preserving 

(N = 176) 

Control 

(N = 179) 
Results p-value 

Age  43.24 (13.94) 43.42 (14.37) 
43.05 

(13.53) 
𝑡(353) = .26 p = .80 

Gender     𝛸2(2) = 1.90, p = .39 

Female  178 (50.1%) 84 (46.9 %) 92 (54.3 %)   

Male  176 (49.6%) 94 (52.5 %) 84 (47.7 %)   

Non-Binary  1 (0.3%) - 1 (0.6 %)   

 

Income 
    

 

𝛸2(8) = 7.02 

 

p = .53 

Less than £13,000 24 (6.8%) 10 (5.6 %) 14 (8.0 %)   

£13,000 to less than £19,000 32 (9.0%) 16 (8.9 %) 16 (9.1 %)   

£19,000 to less than £26,000 36 (10.1%) 15 (8.4 %) 21 (11.9 %)   

£26,000 to less than £32,000 42 (11.8%) 22 (12.3 %) 20 (11.4 %)   

£32,000 to less than £48,000 82 (23.1%) 46 (25.7%) 36 (20.5 %)   

£48,000 to less than £64,000 67 (18.9%) 33 (18.4 %) 34 (19.3 %)   

£64,000 to less than £96,000 50 (14.1%) 22 (12.3 %) 28 (15.9 %)   

More than £96,000 21 (5.92%) 14 (7.8 %) 7 (4.0 %)   

 

Education Level 
   

 

𝛸2(5) = 8.89 

 

p = .11 

No formal qualifications 0 0 0   

Secondary school 83 (23.38%) 36 (20.1 %) 47 (26.7 %)   

Technical qualification 70 (19.72%) 38 (21.2 %) 32 (18.2 %)   

Undergraduate degree 145 (40.85%) 82 (45.8 %) 63 (35.8 %)   

Master's degree 42 (11.83%) 16 (8.9 %) 26 (14.8 %)   

Doctorate degree 13 (3.7%) 7 (3.9 %) 6 (3.4 %)   

 

Political Orientation 

 

4.37 (2.06) 

 

4.53 (2.13) 

 

4.21 (1.98) 

 

𝑡(353) = 1.47 

 

p = .14 

Note. There was one missing value for income and two missing values for education. 𝛸2-test and t-test were used 

to test for differences between the two groups.  
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Appendix C: Robustness Analysis Results 

 

Table 1 – Hypothesis 1: Multiple regression analysis including covariates 

 

Table 1  

Regression analysis results including covariates. Dependent variable: 4N scale   

   β SE t p 95% CI 

       LL UL 

         

Constant  4.06 .35 11.74 .000 3.38 4.74 

ESJ  .30 .06 5.18 .000 .18 .41 

Age  − .02 .004 − 4.09 .000 − .03 − .01 

 

Gender 
       

male  base 

female  − .34 .11 − 2.98 .003 − 0.57 − .12 

binary  .06 1.07 .06 .95 − 2.04 2.17 

 

Income 
       

less than £13,000 base 

£13,000 to less than £19,000           .09 .29 .32 .752 − .48 .66 

£19,000 to less than £26,000 .26 .28 .91 .362 − .30 .81 

£26,000 to less than £32,000 − .26 .27 − .96 .339 − .80 .28 

£32,000 to less than £48,000 − .14 .25 − .54 .587 − .63 .35 

£48,000 to less than £64,000 − .44 .26 − 1.73 .084 − .94 .06 

£64,000 to less than £96,000 − .37 .27 − 1.37 .17 − .90 .16 

More than £96,000 − .21 .33 − .64 .52 − .86 .43 

 

Education 
        

No formal qualifications no data 

Secondary school base 

Technical qualification .16 .18 .92 .361 − .18 .51 

Undergraduate degree .11 .15 .71 .481 − .19 .41 

Master's degree − .03 .20 −.15 .880 − .43 .37 

Doctorate degree .13 .32 .40 .690 − .51 .77 

 

Political Orientation 

 

.07 

 

.03 

 

1.99 

 

.05 

 

.00 

 

.13 

Note. Obs. = 348, F(18, 329) = 5.02, p < .001, 𝑅2 = .17. β = regression coefficient, SE = standard errors of the 

coefficient, t = t-statistic, p = two-tail p-value, 95% CI = 95% confidence interval for the coefficient, LL = lower 
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limit, UL = upper limit. The regression coefficient for ESJ was significantly different from zero, confirming the 

robustness of the results. 

 

 

Table 2 – Hypothesis 2: Structural equation modeling including covariates 

 

Table 2  

Mediation model results including covariates 

   β SE z p 95% CI 

       LL UL 

         

a path  .73 .03 21.82 .000 .66 .79 

b path  .30 .08 3.97 .000 .15 .45 

c’ path  − .01 .08 − .16 .876 − .17 .14 

c path  .21 .07 3.06 .002 .07 .34 

a * b path  .22 .06 .06 .000 .11 .33 

Note. Obs. = 355. β = regression coefficient, SE = standard errors of the coefficient, z = z-statistic,  

p = two-tail p-value, 95% CI = 95% confidence interval for the coefficient, LL = lower limit, UL = upper limit.  

Sobel test was used for estimating the significance of the indirect effect. Path a, b, and c remained significant and 

path c’ remained insignificant. Furthermore, the indirect effect results showed that the mediation effect was 

significant, confirming the robustness of the results.  

 

 

Table 3 – Hypothesis 3: Structural equation modeling including covariates 

 

Table 3  

Mediation model results including covariates 

   β SE z p 95% CI 

       LL UL 

         

a path  .11 .03 3.77 .000 .05 .16 

b path  .31 .08 3.80 .000 .15 .48 

c’ path  .13 .03 4.16 .000 .07 .20 

c path  .17 .03 5.39 .000 .11 .23 

a * b path  .03 .01 2.65 .008 .01 .06 

Note. Obs. = 355. β = regression coefficient, SE = standard errors of the coefficient, z = z-statistic, p = two-tail p-

value, 95% CI = 95% confidence interval for the coefficient, LL = lower limit, UL = upper limit.   

Sobel test was used for estimating the significance of the indirect effect. The effect was robust to adjusting for 

covariates: path a, b, c, and c’ remained significant. In addition, the indirect effect was significant.  
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Table 4.1 – 4.3 – Hypothesis 4: Excluding those participants who spent < 64.58 seconds on 

reading the article  

 

Table 4.1 

Multiple regression analysis results. Dependent variable: Intention to reduce consumption 

  β SE t p 95% CI 

   (robust)    

     LL UL 

       

   cons 2.27 .13 17.70 .000 2.02 2.53 

   condition − .33 .15 − 2.29 .023 − .61 − .05 

   ESJ − .32 .10 − 3.19 .002 − .53 .12 

   condition*ESJ .17 .12 1.45 .149 − .06 − .40 

Note. Obs. = 230, F(3, 226) = 6.04, p < .001, 𝑅2 = .08.  β = regression coefficient, SE = standard errors of the 

coefficient, t = t-statistic, p = two-tail p-value, 95% CI = 95% confidence interval for the coefficient, LL = lower 

limit, UL = upper limit. Analysis included only those participants who spent more than 65.58 seconds reading the 

article. The interaction term could not be identified as a significant predictor of the intention to reduce consumption 

of animal products, confirming the robustness of the results.  

 

 

Table 4.2 

Multiple regression analysis results. Dependent variable: Support for policies.  

  β SE t p 95% CI 

   (robust)    

     LL UL 

       

   cons 5.01 .21 23.59 .000 4.59 5.43 

   condition − .28 .24 − 1.15 .253 − .76 .20 

   ESJ − .44 .16 − 2.82 .005 − .76 .13 

   condition*ESJ .05 .19 .25 .806 − .32 − .42 

Note. Obs. = 230, F(3, 226) = 7.70, p < .000, 𝑅2 = .08. β = regression coefficient, SE = standard errors of the 

coefficient, t = t-statistic, p = two-tail p-value, 95% CI = 95% confidence interval for the coefficient, LL = lower 

limit, UL = upper limit.  Analysis included only those participants who spend more than 65.58 seconds reading 

the article. The interaction term could not be identified as a significant predictor of the support for policies 

proposing a plant-based dietary shift, confirming the robustness of the results. 
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Table 4.3  

Logistic regression analysis results. Dependent variable: Willingness to donate  

  β SE z p 95% CI 

   (robust)    

     LL UL 

       

   cons − .73 .29 − 2.54 .011 − 1.30 − .17 

   condition − .34 .34 − 1.00 .317 − 1.00 .32 

   ESJ − .04 .27 − .15 .881 − .58 .50 

   condition*ESJ − .06 .32 − .22 .828 − .70 − .56 

Note. Obs. = 230, 𝑋2= 1.34, p = 0.719, 𝑅2 = .00. β = regression coefficient, SE = standard errors of the coefficient, 

z = z-statistic, p = two-tail p-value, 95% CI = 95% confidence interval for the coefficient, LL = lower limit, UL = 

upper limit. Analysis included only those participants who spend more than 65.58 seconds reading the article. The 

interaction term could not be identified as a significant predictor of the support for the willingness to donate, 

confirming the robustness of the results. 

 

 

Table 5 – Hypothesis 4: Probit regression analysis 

 

Table 5 

Probit regression analysis results. Dependent variable: Willingness to donate 

  β SE z p 95% CI 

   (robust)    

     LL UL 

       

   cons − .66 .10 − 6.42 .000 − .86 − .46 

   condition .00 .15 0.02 .99 − .29 .29 

   ESJ − .14 .09 − 1.52 .13 − .32 .04 

   condition*ESJ − .66 .10 − 6.42 .573 − .86 − .46 

Note. Obs. = 348, 𝑋2=2.74, p = 0.434, 𝑅2 = .00. β = regression coefficient, SE = standard errors of the coefficient, 

z = z-statistic, p = two-tail p-value, 95% CI = 95% confidence interval for the coefficient, LL = lower limit, UL = 

upper limit. The regression model was not statistically significant. Furthermore, no significant interaction effect 

between the treatment condition and the ESJ could be found, validating the results of the logistic regression model.  
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Appendix D: Further Exploratory Analysis 

 

To get a more differentiated understanding of how ESJ relates to the justification of animal 

product consumption, I performed a further statistical analysis that was not included in the pre-

registration plan for this study. The statistical analysis framework was identical to that for 

Hypothesis 1. The analysis consisted of four multiple linear regressions. Thereby, ESJ served 

as the independent variable and “natural”, “necessary”, “normal” and “nice” (subscales of the 

4N scale developed by Piazza et al., 2015) as the dependent variables. As covariates, only age, 

gender and political orientation were included, since previous analyses provided evidence that 

income and education do not significantly influence the justification for the consumption of 

animal products (see Table 1, Appendix B).  

 

Table 1 

Regression analysis results. Dependent variables: 4N subscales  

   
β 

SE 

(robust) 
t p 95% CI 

       LL UL 

Dependent Variables:        

natural      

Constant  4.33 .29 15.12 .000 3.77 4.90 

ESJ  .26 .07 3.87 .000 .13 .39 

Age  − .01 .00 − 3.28 .001 − .02 − .01 

 

Gender 
       

male  base 

female  − .23 .13 − 1.81 .070 − .48 − .02 

binary  1.10 .12 8.99 .000 − .86 1.34 

 

Political Orientation 
 

 

.08 

 

.04 

 

2.28 

 

.023 

 

.01 

 

.15 

Obs. = 348, F(5, 342) = 9.99, p < .001, 𝑅2 = .13 

 

necessary 
 

Constant 3.05 .40 7.55 .000 2.26 3.85 

ESJ .39 .09 4.34 .000 .21 .57 

Age − .01 .00 − 2.89 .004 − .03 − .01 
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Gender 

male base 

female       

binary .96 .16 6.08 .000 .65 1.27 

 

Political Orientation 

 

.09 

 

.05 

 

1.73 

 

.084 

 

− .01 

 

.19 

Obs. = 348, F(5, 342) = 10.42, p < .001, 𝑅2 = .13 

       

normal       

Constant 4.07 .23 17.66 .000 3.62 4.52 

ESJ .16 .05 3.00 .003 .06 .27 

Age − .01 .00 − 3.75 .000 − .02 .00 

 

Gender 
      

male base 

female − .30 .11 − 2.86 .004 − .51 − .10 

binary − .73 .12 − 5.94 .000 − .97 − .49 

 

Political Orientation 

 

.05 

 

.03 

 

1.39 

 

.164 

 

− .02 

 

.11 

Obs. = 348, F(5, 342) = 10.42, p < .001, 𝑅2 = .13 

 

nice 
      

Constant   4.05 .31 13.03 .000 3.44 4.67 

ESJ .40 .08 5.09 .000 .24 .55 

Age − .02 .01 − 3.63 .000 − .03 − .01 

 

Gender 
      

male base 

female − .52 .15 − 3.16 .000 − .81 − .24 

binary − 1.24 .14 − 8.68 .000 − 1.53 − .96 

 

Political Orientation 

 

.05 

 

.04 

 

1.05 

 

.295 

 

− .04 

 

.13 

Obs. = 348, F(5, 342) = 13.34, p < .001, 𝑅2 = .15 

Note. β = regression coefficient, SE = standard errors of the coefficient, t = t-statistic, p = two-tail p-value, 

95% CI = 95% confidence interval for the coefficient, LL = lower limit, UL = upper limit.  

Given that the assumption of homoscedasticity of the regression residuals was violated, robust standard errors 

were reported.  
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The multiple regression analyses yielded significant regression models for the influence of ESJ 

on each of the subscales from the 4N scale while controlling for covariates. In addition, in each 

model the slope for ESJ was significantly different from zero. For each higher unit in ESJ, the 

tendency to justify the consumption of animal products as “natural” increased by .26 units, as 

“necessary” by .39 units, as “normal” by .16 units, and as “nice” by .40 units.  
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Appendix E: G*Power Analyses  

 

A priori power analysis 

 

F tests - Linear multiple regression: Fixed model, R² increase 

 

Analysis: A priori: Compute required sample size  

Input:  Effect size f²                   = 0,02 

   α err prob                       = 0,05 

   Power (1-β err prob)             = 0,80 

   Number of tested predictors  = 1 

   Total number of predictors    = 3 

Output:  Noncentrality parameter λ     = 7,9000000 

   Critical F                        = 3,8653513 

   Numerator df                 = 1 

   Denominator df                   = 391 

   Total sample size                = 395 

   Actual power   = 0,8006159 

 

 

 

Sensitivity analysis 

 

Analysis: Sensitivity: Compute required effect size  

Input:  α err prob                       = 0,05 

   Power (1-β err prob)             = 0,80 

   Total sample size                = 355 

   Number of tested predictors  = 1 

   Total number of predictors    = 3 

Output:  Noncentrality parameter λ     = 7,8920326 

   Critical F                        = 3,8680881 

   Numerator df                     = 1 

   Denominator df                   = 351 

   Effect size f2   = 0,0222311 
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Appendix F: Qualtrics Survey 

 

Consent form 

 

Attitudes and Behaviours with regards to the Use of Farmed Animals for Food 

Name 

MSc Behavioural Science 

Department of Psychological and Behavioural Science 

London School of Economics and Political Science 

 

Information for participants   

Thank you for considering participating in this online study. This page outlines the purpose of 

the study and provides a description of your involvement and rights as a participant, if you 

agree to take part. 

 

 1. What is the study about?   

This study examines the tendency of people to justify the use of farm animals for food 

production. In addition, this study investigates the impact of different messages on attitudes 

and behaviour with regards to a plant-based dietary shift. 

 

 2. Do I have to take part? 

 Participation is voluntary. It is up to you to decide whether or not to take part. There are no 

negative consequences for you if you decide not to take part.  

 

 3. What will my involvement be? 

 You will be asked to complete several questions on your attitudes and behaviour with regard 

to the use of animals for the production of animal products. In around halfway through the 

questionnaire, you will be asked to read a short fictitious news article about that topic. It 

should take you around 8 minutes to complete the study.   

 

 4. How do I withdraw from the study? 

 You can withdraw from the study at any point by closing your browser tab, without having to 

give a reason. If any questions during the survey make you feel uncomfortable, you do not 

have to answer them. Withdrawing from the study will have no effect on you. If you withdraw 
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from the study, I will not retain the information you have given thus far, unless you are happy 

for me to do so.  

 

 5. What will my information be used for? 

 The analyses of the collected data will be used for a Master's dissertation in LSE's MSc 

Behavioural Science programme. 

 

 6. Will my taking part and my data be kept confidential? Will it be anonymised? 

 The records from this study will be kept as confidential as possible. Only I will have access 

to the data. Your data will be anonymised – your name will not be used in any reports or 

publications resulting from the study.  

 

 7. Who has reviewed this study? 

 This study has undergone ethics review in accordance with the LSE Research Ethics Policy 

and Procedure. 

 

8. Data Protection Privacy Notice 

The LSE Research Privacy Policy can be found at:  

https://info.lse.ac.uk/staff/divisions/Secretarys-Division/Assets/Documents/Information-

Records-Management/Privacy-Notice-for-Research-v1.2.pdf?from_serp=1 

The legal basis used to process your personal data will be “Public Task”. The legal basis used 

to process special category personal data (e.g. data that reveals racial or ethnic origin, political 

opinions, religious or philosophical beliefs, trade union membership, health, sex life or sexual 

orientation, genetic or biometric data) will be for scientific and historical research or 

statistical purposes. To request a copy of the data held about you please 

contact: glpd.info.rights@lse.ac.uk 

 

9. What if I have a question or complaint? 

If you have any questions regarding this study please contact me, my name, on my email 

address. If you have any concerns or complaints regarding the conduct of this research, please 

contact the LSE Research Governance Manager via research.ethics@lse.ac.uk.   

 

If you are happy to take part in this study, please click the consent button below.   

https://info.lse.ac.uk/staff/divisions/Secretarys-Division/Assets/Documents/Information-Records-Management/Privacy-Notice-for-Research-v1.2.pdf?from_serp=1
https://info.lse.ac.uk/staff/divisions/Secretarys-Division/Assets/Documents/Information-Records-Management/Privacy-Notice-for-Research-v1.2.pdf?from_serp=1
mailto:glpd.info.rights@lse.ac.uk
mailto:research.ethics@lse.ac.uk
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o I consent, begin the study.    

o I do not consent.   

 

Prolific ID   

 

Please enter your unique Prolific ID. 

________________________________________________________________ 

 

Demographics 

 

Before starting the experiment, please respond to the following questions. Recall that your 

answers are anonymous.  

 

Age   

 

What is your age? Please type in a number. 

________________________________________________________________ 

 

Gender  

 

With what gender do you most identify?  

o Man   

o Woman   

o Other   __________________________________________________ 
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Income   

 

What is your household's total gross annual income before taxes? 

o less than £13,000   

o £13,000 to less than £19,000   

o £19,000 to less than £26,000   

o £26,000 to less than £32,000   

o £32,000 to less than £48,000   

o £48,000 to less than £64,000    

o £64,000 to less than £96,000   

o More than £96,000   

 

Education    

 

What is the highest education level that you have completed? 

o No formal qualifications   

o Secondary school   

o Technical qualification   

o Undergraduate degree    

o Master's degree   

o Doctorate degree   



 

 62 

 

Political Ideology   

 

Here is a 11-point scale on which the political views that people might hold are arranged from 

extremely liberal (left) to extremely conservative (right).  

 

Where would you place yourself on this scale? 

 Extremely 

liberal 

Extremely 

conservative 

Prefer not to 

say 

 

 0 1 2 3 4 5 6 7 8 9 10 11 

 

Political Ideology () 
 

 

 

Citizenship 

 

Please choose your primary citizenship. 

▼ Afghanistan (1) ... Other (196) 
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PART I 

 

Social dominance orientation 

 

Show how much you favor or oppose each idea below by selecting a number from 1 (strongly 

oppose) to 7 (strongly favor) on the scale below. You can work quickly; your first feeling is 

generally best.  

 

• An ideal society requires some groups to be on top and others to be on the bottom. 

• Some groups of people are simply inferior to other groups. 

• Groups at the bottom are just as deserving as groups at the top. 

• No one group should dominate in society. 

• Group equality should not be our primary goal. 

• It is unjust to try to make groups equal. 

• We should do what we can to equalize conditions for different groups. 

• It is unjust to try to make groups equal. 

 

Ecological dominance orientation  

 

Ideas on how humans, animals, and the natural environment should relate to each other can 

differ for every person. Using the image below as a guide, indicate which arrangement you 

personally think represents your own preference. There are no right or wrong answers here: we 

are simply interested in your personal preference.  

  

The more you move the slider to the right, the more you indicate a preference for a more 

hierarchical relationship between humans, animals, and the natural environment. The more you 

move the slider to the left, the more you indicate a preference for a less hierarchical 

relationship.  
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 0 1 2 3 4 5 6 7 

 

Click to write Choice   
 

 

Economic system justification 

 

Please rate to what extent you agree or disagree with the following statements. 

Your answers can range from 1 (strongly disagree) to 9 (strongly agree). 

 

• If people work hard, they almost always get what they want. 

• The existence of widespread economic differences does not mean that they are 

inevitable. 

• Laws of nature are responsible for differences in wealth in society. 

• There are many reasons to think that the economic system is unfair. 

• It is virtually impossible to eliminate poverty. 

• Poor people are not essentially different from rich people. 

• Most people who don't get ahead in our society should not blame the system; they have 

only themselves to blame. 

• Equal distribution of resources is a possibility for our society. 

• Social class differences reflect differences in the natural order of things. 

• Economic differences in the society reflect an illegitimate distribution of resources. 

• There will always be poor people, because there will never be enough jobs for 

 everybody. 

• Economic positions are legitimate reflections of people's achievements. 

• If people wanted to change the economic system to make things equal, they could.   

• Equal distribution of resources in unnatural. 

• It is unfair to have an economic system which produces extreme wealth and extreme 

poverty at the same time. 

• There is no point in trying to make incomes more equal. 

• There are no inherent differences between rich and poor; it is purely a matter of the 

circumstances into which you are born. 
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Justification of animal product consumption 

 

Natural  

Please rate to what extent you agree or disagree with the following statements. 

Your answers can range from 1 (completely disagree) to 7 (completely agree). 

• It is only natural to eat animal products. 

• It is unnatural to eat an all plant-based diet. 

• Our human ancestors ate animal products all the time. 

• Human beings naturally crave animal products. 

 

Necessary 

Please rate to what extent you agree or disagree with the following statements. 

Your answers can range from 1 (completely disagree) to 7 (completely agree). 

 

• It is necessary to eat animal products in order to be healthy. 

• You cannot get all the protein, vitamins, and mineral you need on an all plant-based 

diet. 

• Human beings need to eat animal products. 

• A healthy diet requires at least some animal products. 

 

Normal 

Please rate to what extent you agree or disagree with the following statements. 

Your answers can range from 1 (completely disagree) to 7 (completely agree). 

 

• Not eating animal products is socially unacceptable. 

• It is abnormal for humans not to eat animal products. 

• Most people I know eat animal products. 

• It is normal to eat animal products.  
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Nice 

Please rate to what extent you agree or disagree with the following statements. 

Your answers can range from 1 (completely disagree) to 7 (completely agree). 

 

• Animal products are delicious. 

• Animal products add so much flavor to a meal it does not make sense to leave it out. 

• The best tasting food is normally an animal-based dish (e.g., steak, chicken breast, 

grilled fish). 

• Meals without an animal product would just be bland and boring. 

 

PART II 

 

Please list three aspects that make you proud of being a British citizen. 

If you are not a British citizen, please list three aspects that make you proud of being a citizen 

of the country of your citizenship.  

o Aspect no. 1   __________________________________________________ 

o Aspect no. 2   __________________________________________________ 

o Aspect no. 3   __________________________________________________ 
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System-preserving condition 

 

The following text was taken from a British news magazine and written by a British 

Journalist. 

Please read it carefully. There will be questions afterwards that relate to this text. 

   

 

System-threat condition 

 

The following text was taken from a British news magazine and written by a British 

Journalist.  

Please read it carefully. There will be questions afterwards that relate to this text. 
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Attention Check Question 1  

 

Please answer to the following question. 

When did people start rearing livestock? 

o Around 2000 years ago.   

o Around 11 000 years ago.    

 

Attention Check Question 2  

 

Please answer the following question. 

What has been the guiding principle in rearing farm animals in Britain? 

o Farmed animals should not suffer stress, fear, disease, or injury.   

o Whether farm animals suffer or not does not matter.   

 

Intention to reduce animal product consumption 

 

Do you intend to take the following actions in the future? 

Your answers can range from 1 (definitely not) to 5 (definitely).  

 

• Avoid buying meat products. 

• Completely abstain from meat. 

• Avoid buying animal products (e.g. milk). 

• Completely abstain from animal products (e.g. milk). 
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Support for policies promoting plant-based dietary shift  

 

To what extent do you support the following policy options? 

Your answers can range from 1 (not at all) to 7 (very much). 

  

• Increased innovation, growth, marketing for plant-based products. 

• Increased availability and convenience of plant-based products (e.g. plant-based milk 

being the default in public canteens) 

• Lowering of the value added tax consumers have to pay for plant-based products. 

 

Willingness to donate to ProVeg International 

 

Thank you so much for your time so far. We are almost done. 

This question concerns your reimbursement for participating in this study. 

Imagine you had the opportunity to donate 25 pence (30 Cents) from your reimbursement to a 

non-profit organisation. 

The organisation is ProVeg International (https://proveg.com/uk/).  

ProVeg successfully works with governments, public institutions, private companies, and the 

public. Its ambition is to enable the transition to a society that relies more on plant-based food.  

 

Would you be willing to donate 25 pence from your reimbursement to ProVeg 

International? 

o yes, I'd like to donate 25 pence to ProVeg International.   

o no, I would not like to donate 25 pence to ProVeg International.   
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Manipulation Check Question 1 

 

Do you recognise the following sentence from the paragraph you were asked to read? 

 "At no other time in history have so many animals died and suffered as they do today." 

o Yes, I recognise that sentence.   

o No, I do not recognise that sentence.   

 

Manipulation Check Question 2 

 

Do you recognise the following sentence from the paragraph you were asked to read? 

"Britain still holds a leading position in the world in animal welfare." 

o Yes, I recognise that sentence.   

o No, I do not recognise that sentence.   
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Appendix G: Stata Code 

 

* Balance Tests  

ttest age, by(condition) 

tabulate gender condition, chi2 

tabulate income_n condition, chi2 

tabulate education_n condition, chi2 

ttest political_orientation, by(condition) 

ttest ESJ, by(condition) 

 

* Preliminary Analysis: Correlations between SDO, EDO, ESJ, Justification 

** Detecting outliers  

extremes SDO, iqr(3) 

extremes EDO, iqr(3) 

extremes ESJ, iqr(3) // outliers found 

winsor2 ESJ, replace cut(1 99) trim 

extremes justification, iqr(3) 

 

** Test for normal distribution 

swilk SDO EDO ESJ justification // no normal distribution 

 

** Spearman-correlations 

spearman SDO EDO ESJ justification 

spearman EDO SDO  

spearman ESJ SDO 

spearman justification SDO 

spearman ESJ EDO 

spearman justification EDO  

spearman ESJ justification  

 

* Hypothesis 1  

** Linear regression:  

reg justification ESJ 

** Assumptions 
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*** Homoscedasticity of the residuals 

hettest // p-value > 0.05 

*** Normal distribution of the residuals 

predict res, resid // new variable for the residuals of the regression 

swilk res // p-value > 0.05 

*** No autocorrelation of the residuals 

gen n=_n 

tsset n 

estat dwatson // value close to 2 (rule of thumb: value between 1.50 and 2.50) 

*** Linear correlation between the dependent and the independent variable 

graph twoway (scatter justification ESJ) 

 

** Robustness Check: Multiple regression including covariates:  

reg justification ESJ age i.gender i.income_n i.education_n political_orientation 

 

** Assumptions  

*** No multicollinearity of the independent variables 

vif // VIF values < 10 

*** Homoscedasticity of the residuals: Breusch-Pagan test  

hettest // p-value > 0.05 

*** Normal distribution of the residuals 

predict res2, resid // new variable for the residuals of the regression 

swilk res // p-value > 0.05 

*** No autocorrelation of the residuals: Durbin-Watson test 

tsset n 

estat dwatson // value close to 2 (rule of thumb: value between 1.50 and 2.50) 

*** Linear correlation between the dependent and the independent variables: scatter plots 

graph twoway (scatter justification ESJ) 

graph twoway (scatter justification age) 

graph twoway (scatter justification political_orientation) 

 

 

** Exploratory analysis:  

** Multiple regression analysis:  
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reg  natural ESJ age i.gender political_orientation 

** Assumptions  

*** Homoscedasticity of the residuals: Breusch-Pagan test 

hettest // p-value < 0.05: assumption not met 

 

** Multiple regression analysis:  

reg necessary ESJ age i.gender political_orientation 

** Assumptions  

*** Homoscedasticity of the residuals 

hettest // p-value < 0.05: assumption not met 

 

** Multiple regression analysis:  

reg normal ESJ age i.gender political_orientation 

** Assumptions  

*** Homoscedasticity of the residuals 

hettest // p-value > 0.05 

 

** Multiple regression analysis:  

reg nice ESJ age i.gender political_orientation 

** Assumptions  

*** Homoscedasticity of the residuals 

hettest // p-value > 0.05 

 

* Hypothesis 2 

** Assumptions-check: Test for multivariate normality 

mvtest normality SDO ESJ justification // p-value < .05 

 

** Mediation model 

sem (SDO -> ESJ) (SDO -> justification) (ESJ -> justification), method(adf) nocapslatent 

 

** Indirect effect significance testing 

program indireff, rclass 

sem (SDO -> ESJ) (SDO -> justification) (ESJ -> justification), method(adf) 

nocapslatent 
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 estat teffects 

 mat bi = r(indirect) 

 mat bd = r(direct) 

 mat bt = r(total) 

 return scalar indir  = el(bi,1,3) 

 return scalar direct = el(bd,1,3) 

 return scalar total  = el(bt,1,3) 

end 

 

sem (SDO -> ESJ) (SDO -> justification) (ESJ -> justification), method(adf) nocapslatent 

quietly estat teffects 

 

matrix list r(indirect) 

matrix list r(direct) 

matrix list r(total) 

 

set seed 358395 

 

bootstrap r(indir) r(direct) r(total), reps(5000): indireff 

estat bootstrap, percentile bc 

 

** Robustness-check: Mediation analysis including covariates 

sem (SDO -> ESJ, ) (SDO -> justification, ) (ESJ -> justification, ) (age -> justification, ) 

(c.income_n -> justification, ) (c.education_n -> justification, ) (political_orientation -> 

justification, ) (c.gender -> justification, ), method(adf) nocapslatent 

estat teffects 

 

* Hypothesis 3 

** Assumptions-check: Test for multivariate normality 

mvtest normality EDO ESJ justification // p-value below .05 

 

** Mediation Model 

sem (EDO -> ESJ) (EDO -> justification) (ESJ -> justification), method(adf) nocapslatent 
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** Indirect Effect-Significance Testing  

program indireff2, rclass 

sem (EDO -> ESJ) (EDO -> justification) (ESJ -> justification), method(adf) 

nocapslatent 

 estat teffects 

 mat bi = r(indirect) 

 mat bd = r(direct) 

 mat bt = r(total) 

 return scalar indir  = el(bi,1,3) 

 return scalar direct = el(bd,1,3) 

 return scalar total  = el(bt,1,3) 

end 

 

sem (EDO -> ESJ, ) (EDO -> justification) (ESJ -> justification), method(adf) nocapslatent 

quietly estat teffects 

matrix list r(indirect) 

matrix list r(direct) 

matrix list r(total) 

 

set seed 358395 

 

bootstrap r(indir) r(direct) r(total), reps(5000): indireff2 

estat bootstrap, percentile bc 

 

** Robustness-check: Mediation analysis including covariates  

sem (EDO -> ESJ, ) (EDO -> justification, ) (ESJ -> justification, ) (age -> justification, ) 

(c.income_n -> justification, ) (c.education_n -> justification, ) (political_orientation -> 

justification, ) (c.gender -> justification, ), method(adf) nocapslatent 

estat teffects 

 

* Hypothesis 4  

summarize ESJ 

gen ESJ_centred = ESJ - r(mean)  
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** DV1: Intention to reduce animal product consumption  

** Multiple regression analysis  

reg intention_reduce condition c.ESJ_centred condition##c.ESJ_centred 

 

** Assumption-Testing  

*** No multicollinearity of the independent variables 

vif // VIF values < 10 

*** Homoscedasticity of the residuals 

hettest // p-value > 0.05 

*** Normal distribution of the residuals 

predict res6, resid // new variable for the residuals of the regression 

swilk res2 //  p-value < 0.05 --> assumption not met 

*** No autocorrelation of the residuals: Durbin-Watson test 

tsset n 

estat dwatson //  value close to 2 (rule of thumb: value between 1.50 and 2.50) 

*** Linear correlation between the dependent and the independent variables 

graph twoway (scatter ESJ_centred intention_reduce) 

 

** DV2: Support for policies promoting plant-based dietary change  

** Multiple regression analysis  

reg support_policies condition c.ESJ_centred condition##c.ESJ_centred  

 

** Assumption-Testing  

*** No multicollinearity of the independent variables 

vif // VIF values < 10 

*** Homoscedasticity of the residuals 

hettest // p-value > 0.05 

*** Normal distribution of the residuals 

predict res7, resid // p-value < 0.05 --> assumption not met 

swilk res3 // > .05 --> significant  

*** No autocorrelation of the residuals: Durbin-Watson test 

tsset n 

estat dwatson //  value close to 2 (rule of thumb: value between 1.50 and 2.50) 

*** Linear correlation between the dependent and the independent variables 
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graph twoway (scatter ESJ_centred support_policies) 

 

** DV3: Donation Intention 

*** Logistic regression analysis 

logit donation condition c.ESJ_centred condition##c.ESJ_centred, robust 

 

** Assumption-Testing  

*** No multicollinearity of the independent variables: correlation analysis 

spearman intention_reduce condition  

*** Assumption of linearity to the logit for the continuous independent variables 

gen ln_ESJ = ln(c.ESJ_centred) 

logit donation c.ESJ_centred c.ESJ_centred##c.ln_ESJ, robust // interaction not significant 

gen ln_condition_ESJ = ln(condition*c.ESJ_centred) 

logit donation c.ESJ_centred c.ESJ_centred##c.ln_condition_ESJ, robust //interaction not 

significant 

 

** Robustness-check: Probit regression 

probit donation condition c.ESJ_centered condition##c.ESJ_centered, robust 

 

** Robustness-check: Excluding those  

summarize time_spent, detail 

drop if time_spent =< 65.58 

reg intention_reduce condition c.ESJ_centered condition##c.ESJ_centered, robust 

reg support_policies condition c.ESJ_centered condition##c.ESJ_centered, robust 

logit donation condition c.ESJ_centered condition##c.ESJ_centered, robust 
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