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Abstract 

Purpose: The objective of this study is to provide insights into the reduction of meat consumption 

as a pro-environmental behavior. As individuals are unaware of the environmental impact of their 

diet, we began by examining what an environmentally responsible diet entails. To understand the 

underlying psychological constructs of diet modification and in particular meat reduction, we 

analyzed the influence of norms and values on the respective behavior. Previous research and the 

resulting insights were utilized to develop well-founded recommendations for the promotion of 

meat reduction. 

Methodology: Based on existing pro-environmental research we developed an extended Theory of 

Planned Behavior model including Schwartz’s (2012) self-transcendence and self-enhancement 

values and distinct norms, i.e. personal, descriptive, and injunctive norm. To examine the 

psychological aspects influencing meat reduction, we applied a cross-sectional research design. The 

data was collected using a self-completed online-questionnaire. We conducted Structural Equation 

Modeling with SPSS and AMOS to test the developed model and the derived hypotheses. 

Main Findings: When examining environmentally responsible eating behavior, we found that the 

reduction of animal-based products was an integral component. Meat reduction was found to be the 

most effective strategy to limit the environmental impact of diet. We further found that personal 

norms and injunctive norms drive meat reduction. This suggests that a feeling of moral obligation 

and other’s approval increase individuals’ meat reduction. In addition, self-transcendence values 

revealed a significant positive influence on several constructs in the context of meat consumption 

reduction. This implies that individuals with altruistic values, who care strongly about the welfare 

of others and the environment, are more positive towards and more likely to engage in meat 

reduction. Finally, we found that initiatives to promote meat reduction should comprise a variety of 

measures. To address the examined norms and values, we primarily suggest message framing. 

Relevance: This study makes a theoretical and practical contribution to the topic of meat reduction. 

The suggested actions can benefit initiatives to more effectively promote individually determined 

diet choices which lead to reductions in meat consumption. The developed model and our findings 

provide a foundation for future research in this context. 
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1. Introduction 

1.1 Context 

Human behavior is ultimately responsible for current global environmental issues like climate 

change. The excessive production and consumption of goods, services, and natural resources lead 

to higher emissions and more waste products (Terlau & Hirsch, 2015). Consequently, natural 

disasters, significant changes in weather patterns, and melting glaciers are more frequent on a 

global level than ever (IPCC, 2014a). Immediate mitigation actions are thus crucial (Spence, 

Poortinga, & Pidgeon, 2011). Even though it is challenging for individuals to fully grasp the 

environmental impact of their daily behavior (Roy & Pal, 2009; Chan & Bishop, 2013), it is 

argued that accountability needs to be set on the individual level to facilitate a reduction in 

environmental impacts (Milfont, 2010). 

 Correspondingly, the current high consumptive lifestyle of individuals needs to change to 

achieve sustainability in the future (Bandura, 2007). A good starting point to mitigate the 

detrimental effects on the climate is thereby everyday consumption behavior (Moser, 2015). In 

this context, the consumption of food is considered to be environmentally significant (Tobler, 

Visschers, & Siegrist, 2011). Animal based foods in particular are considered harmful to the 

environment and meat in particular is associated with high energy consumption and 

environmental damage (Dagevos & Voordouw, 2013). Both meat production and consumption 

greatly affect the environment and contribute to the changes in the current climate (Graham & 

Abrahamse, 2017).  

 Already today, consumers are devoting more and more attention to sustainable 

consumption (De Boer, Helms, & Aiking, 2006), which is discussed globally (Zhu, Li, Geng, & 

Qi, 2013). Accordingly, an increasing number of consumers are reducing their meat consumption 

(Dagevos & Voordouw, 2013). These so-called ‘meat reducers’ or ‘flexitarians’ play a pivotal 

part in changing the current consumption patterns to become more sustainable (De Bakker & 

Dagevos, 2012). In this study, we define meat reducers as consumers who do generally eat meat 

but consciously intend to reduce their meat consumption (e.g. Baker, Thompson, & Palmer-

Barnes, 2002). 

 It is evident that there are significant reasons to reduce the consumption of meat, yet this 

issue still has to receive considerable attention (Laestadius, Neff, Barry, & Frattaroli, 2013; 

Westhoek, Rood, Van den Berg, Janse, Nijdam, Reudink, & Stehfest, 2011). Therefore, this study 
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enhances existing research on the novel topic of meat reduction as a pro-environmental behavior. 

An examination of meat reduction in particular is interesting as there is a significant amount of 

literature on the topic of meat substitution (e.g. Apostolidis & McLeay, 2016a-b; Hoek et al., 

2011) as well as veganism and vegetarianism (Dagevos & Voordouw, 2013). Yet, there is still 

relatively little academic research on meat reducers (De Bakker & Dagevos, 2012). Current 

research examines meat consumption rather from a health perspective instead of taking a pro-

environmental view (Çoker & Van der Linden, 2020). In addition, there is a lack of research on 

the corresponding initiatives to stimulate a reduction in meat consumption (Dagevos & 

Voordouw, 2013; Laestadius, Neff, Barry, & Frattaroli, 2014). Here, the focus is mostly on 

technological and economic approaches to mitigate the environmental effects instead of adjusting 

human actions (Spence & Pidgeon, 2010). Accordingly, it is argued that the environmental 

effects of individual meat consumption should receive more attention both from a theoretical as 

well as from a practical perspective (Lea & Worsley, 2008). 

 

1.2 Problem Identification 

As indicated, human actions are both responsible for environmental issues and pivotal in 

diminishing the detrimental effects of those actions on the environment (Van der Werff, Steg, & 

Keizer, 2014). However, individuals are often not aware how their daily behavior affects the 

environment (Roy & Pal, 2009; Chan & Bishop, 2013). The connection between environmental 

issues and food might not always be clear and individuals might not be aware of the 

environmental impact of their food consumption (Macdiarmid, Douglas, & Campbell, 2016). 

Along these lines, it is not clear to individuals as to what an environmentally responsible diet 

includes (Hoek, Pearson, James, Lawrence, & Friel, 2017). Even though a reduced consumption 

of animal-based products, in particular meat, is often discussed (De Bakker & Dagevos, 2010), 

the majority of individuals is unaware that animal-based products are among the main drivers of 

climate change (Bailey, Froggatt, & Wellesley, 2014). Furthermore, academic literature has 

found no consensus on the types of foods or food behaviors included in an environmentally 

responsible diet (Hoek et al., 2017). It is therefore of interest to research how to increase 

individuals’ awareness of the impact of their specific food choices on the environment (Dagevos 

& Voordouw, 2013; Laestadius et al., 2014). 

It is thus essential to further examine consumer food choices with regard to meat 

reduction and determine which specific factors influence such behavior (Van der Werff et al., 
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2014). Research points out that psychological motivations are essential for consumers in the 

context of pro-environmental behavior (Onel, 2017). In a similar vein, Nordlund and Garvill 

(2002) state that psychological factors, such as value orientation and norms, are of importance 

and influence a variety of pro-environmental behaviors (Nordlund & Garvill, 2002). In addition, 

food behavior is likewise found to be related to social psychological factors, like attitudes, norms, 

and values (e.g. Maio et al., 2007). Accordingly, research on pro-environmental behavior should 

rather focus on underlying motivations instead of broad factors like demographics (Onel, 2017). 

 An approach to understanding consumers’ choice of foods in a pro-environmental context 

and in particular meat reduction, is the examination of the role norms and values with regard to 

the respective behavior (Antimova, Nawijn, & Peeter, 2012). Underlying values relevant to an 

action are suggested to construct the norms for the specific situation. In addition, norms and 

values have proven to have high explanatory power with regard to behavior (Turaga, Howarth, & 

Borsuk, 2010). Thus, this study is focused on the norms and values related to meat reduction. By 

incorporating norms and values, our research examines additional aspects of and provides new 

perspectives on meat reduction. 

 In addition, there is insufficient research on initiatives that promote a reduced 

consumption of meat (Dagevos & Voordouw, 2013; Laestadius at al., 2014) whereas managers 

and policy makers with a pro-environmental intent should recognize meat reduction to a greater 

extent (De Bakker & Dagevos, 2012; Dagevos & Voordouw, 2013). As De Boer and Aiking 

(2017) outline, policy makers in various fields such as the government, NGOs and other 

businesses seem reluctant to provide adequate information regarding meat reduction to 

consumers (De Boer & Aiking, 2017). Also, policies in favour of meat reduction usually do not 

turn into the practice of an actual reduction (Dibb & Fitzpatrick, 2014 in Stoll-Kleemann & 

Schmidt, 2017). It is argued that it is essential to implement effective multi level procedures that 

focus on healthy and environmentally friendly food behaviors (Hoek et al., 2017). In order to 

develop plans that mitigate environmental impact, individuals’ perception of environmental 

issues have to be taken into consideration (Jansson & Dorrepaal, 2015). Accordingly, these 

insights will support the development of effective strategies (Apostolidis & McLeay, 2016a), for 

instance with regard to message framing (Graham & Abrahamse, 2017). 
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1.3 Research Questions 

To shed more light on meat reduction in a pro-environmental context, particularly concerning 

norms and values, our research question of this study is stated as follows: 

 

How do internal processes influence meat reduction as a pro-environmentally responsible 

behavior? 

 

In order to adequately answer this question, four sub-questions are addressed in the following 

sections of this study: 

1. What is environmentally responsible eating behavior? 

2. Which norms drive meat reduction? 

3. Which values drive meat reduction? 

4. Which measures can be taken to encourage meat reduction? 

 
1.4 Research Context 

Consumption is the core concern in this study. We therefore examine the field of consumer 

behavior as it involves the what, how, and amount individuals consume. As consumption directly 

impacts the environment and future generations, it is inherently connected to sustainability. 

Therefore, we focus on the field of sustainable and pro-environmental consumer behavior 

(Trudel, 2018). A pro-environmental perspective on meat reduction is applied. As this research 

addresses reduction, it is not focused on an actual product but on a type of behavior or intention. 

Accordingly, individuals must have the ability to engage in meat reduction, hence vegetarians 

and vegans are not considered. In addition, this study is conducted in the context of university 

students in the Netherlands, Denmark and Germany. This context is relevant as young adults are 

considered to be the future and have an acceptable amount of knowledge on sustainability 

(Vermeir & Verbeke, 2008). Moreover, all respective countries are rather similar in their 

environmental performance (EPI, 2018) and have comparable dietary patterns (De Boer et al., 

2006). 
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1.5 Aim 

As discussed, the aim of this study is to supplement existing research on the novel topic of meat 

reduction as a pro-environmental behavior. Therefore, we examine consumers on an individual 

level. Specifically, we address social psychological factors, i.e. norms and values, to examine this 

subject matter. As the objective of this research is to both confirm as well as to uncover specific 

relationships, the outcomes aim at giving a more holistic understanding of individuals’ 

underlying factors regarding meat reduction. In accordance with these findings, this study yields 

at providing effective recommendations which can be implemented at different levels. 

 
1.6 Outline 

First of all, the Introduction discussed the relevance of the topic of meat reduction and introduced 

the research questions. Second, a Theoretical Foundation is provided. Here, we examine 

environmentally responsible eating behavior and, in this context, the environmental effects of 

meat consumption. In addition, the role of norms and values in a pro-environmental context is 

discussed. Third, we provide our Main Findings and Research Direction in accordance with the 

examined literature and address the first research question. Fourth, we discuss the Theory and 

Conceptual Model. The relevant theory for the development of our model particularly concerns 

the Theory of Planned Behavior (TPB) as well as norms and values (Ajzen, 1991). Accordingly, 

hypotheses are proposed based on the empirical findings in previous literature. On the basis of 

these hypotheses, we develop the conceptual model as an extended version of the TPB. Fifth, we 

discuss the Methodology of this study. This chapter provides the method, sample and 

measurements. Sixth, the Data Analysis and Results are presented. Seventh, we conduct a 

Discussion of the results of our study. Conjointly, research questions 2 and 3 are discussed. In 

addition, implications are derived to provide insights for research question 4 and limitations and 

future research are presented. Eighth, we make a final Conclusion. 
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2. Theoretical Foundation 

2.1 What is Environmentally Responsible Eating Behavior? 

2.1.1 Defining Sustainability 

The term sustainability became popular in the end of the 20th century (McElwee, 2012; Montiel 

& Delgado-Ceballos, 2014). Literally, sustainability translates to endurance (Young & Dhanda, 

2013). The main targets usually addressed by sustainability efforts are climate change, the 

protection of water systems and supply, preparation for environmental changes, and avoiding 

disposal of damaging materials in the underground and water (Portney, 2015). While there are 

various definitions of sustainability, there is no such thing as a standard definition of 

sustainability as a construct, and various meanings can be found (e.g. McElwee, 2012; Portney, 

2015). Nevertheless, basic common concepts can be identified. These comprise environmental 

boundaries, humans’ responsibility for pollution, and the interconnectedness and interdependence 

of the environment, society, and sustainability (Young & Dhanda, 2013). 

Generally, sustainability is built on three main pillars, which comprise economic, social, 

and environmental sustainability (Kuhlman & Farrington, 2010). These pillars can also be 

referred to as the three E’s of sustainability: economy, equity, and environment. It is argued that 

sustainability is only possible if all three pillars are developed and protected, hence when 

economic development is preserved, equity is promoted and the environment is protected 

(Portney, 2015). 

 First, the economic component is profit-related and concerns fair prices for both 

consumers and stakeholders in agriculture (Vermeir & Verbeke, 2008).  Second, the social or 

equity aspect relates to social acceptability, hence the match between the needs and priorities of 

society and production processes. Also, it concerns the treatment of the production sector by both 

society and governments including sustainable government policies (Vermeir & Verbeke, 2008). 

Third, the ecological aspect concerns the environment and its protection. This includes life 

quality and living environment as well as animal and plant production factors (Vermeir & 

Verbeke, 2008). Ecological sustainability is furthermore focused on keeping the balance of 

environmental systems while consuming in a way that resources can replenish themselves 

(Kuhlman & Farrington, 2010) and damage to the environment is minimized (Liobikienė & 

Bernatonienė, 2017; Tripathi & Singh, 2016). Accordingly, the preservation of both natural 

resources as well as environmental quality is of importance (McElwee, 2012). McElwee (2012) 
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further points out that sustainability is one of the main influences on global resource preservation 

(McElwee, 2012). 

 In 1987, the Brundtland Commission published a definition of sustainable development as 

“development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs” (Brundtland, 1987: 39). Chambers and Conway (1992) 

further introduced the sustainable livelihoods approach as another sustainability research stream. 

This approach not only relates to natural capital but also to human capital. The latter not only 

concerns the actual human capital such as skills but economic capital, hence household assets, 

and social capital, e.g. relationships, as well (Chambers & Conway, 1992). Kates et al. (2001) 

introduced a new stream of literature on sustainability science, shifting emphasis to 

environmental systems again. This more synergetic and holistic approach is characterized by 

more complexity and laying focus on the role of global processes in sustainability. Here, long-

term trends are modeled and monitored. The main concepts include such as social learning and 

vulnerability (McElwee, 2012). An overview of these sustainability research streams can be 

found in Table 1. 

Research Stream Definition Authors 

Sustainable Development “development that meets the 
needs of the present without 
compromising the ability of 
future generations to meet their 
own needs” 

Brundtland Commission 
(WCED, 1987: 39) 

Sustainable Livelihoods Protection and preservation of 
natural and human capital 

Chambers & Conway (1992) 

Sustainability Science More holistic approach shifting 
back to environmental systems 

Kates et al. (2001) 

Table 1: Sustainability Research Streams 

Saiia (2018) describes sustainability as an evolving concept concerning the integration of 

ecology, economy, and society. He further highlighted the understanding of the connection 

between human actions and all systems human-made and occurring naturally (Saiia, 2018). 

McElwee (2012) concludes that the meaning of sustainability has changed. People have different 

perceptions and definitions of sustainability. Still, value is found in understanding the 
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interconnectedness of social, ecological, and economic aspects in one holistic concept (McElwee, 

2012). 

In this study, we deem all previous sustainability streams relevant as they build on one 

another and complement each other. The definition of sustainable development as introduced by 

the Brundtland Commission (1987) paved the way for various purposes, such as academic 

context or business and governmental policies. This definition thus forms the basis for 

subsequent discourses on sustainable development (Redclift, 2005). In this context, Chambers 

and Conway (1992) took the direction of human (over)population (Chambers & Conway, 1992). 

Kates et al. (2001) rather focused on the joint consideration of the environment and development 

and the corresponding practical issues related to the interactions between natural and social 

systems (Kates, 2017). The focus of recent research such as Saiia (2018) and McElwee (2012) is 

on the basis that sustainable development is always evolving and changing. 

 As the focus of this study relates to the environmental aspect of sustainability and meat 

consumption can be regarded as a long-term trend, the sustainability science stream by Kates et 

al. (2001) in particular is relevant. The transdisciplinary nature is applicable as it integrates 

research from various fields such as natural, biological, and social sciences, all of which should 

be considered in the context of both pro-environmental behavior and meat reduction. This 

sustainability stream is particularly relevant because it considers the practical relevance of 

changing behavior in order to address sustainability-related issues (Kates, 2017). 

We focus on one critical aspect of sustainability: sustainable consumption. The usual view 

of consumption as resource throughput has to be extended with the understanding of its 

importance within politics, society, and culture (Cohen & Murphy, 2001). This is especially the 

case as the impact of individuals’ consumption is accumulating over time (Trudel, 2018). As 

outlined, sustainable behavior can be defined as a way of living, which respects the scarceness of 

resources (Kuhlman & Farrington, 2010). To achieve sustainability and sustainable consumption, 

the sustainable purchase, use, and disposal of products is integral (Liobikienė & Bernatonienė, 

2017; Tripathi & Singh, 2016). Importantly, it has to be noted that researchers also differ in their 

opinions about sustainable consumption (Portney, 2015). Useful sustainability efforts include the 

usage of goods and services with a high sustainability standard as well as purchasing from 

sustainability-oriented companies (Liobikienė & Bernatonienė, 2017; Peattie, 2010). Further 

measures may be purchasing recycled or used products at second-hand stores as well as avoiding 
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specific products considered to be not sustainable (Moraes, Carriga, & Szmigin, 2012; Nordlund 

& Garvill, 2002). 

It is important to notice that considering sustainability issues when consuming can lead to 

sustainable consumption behaviour (Onel, 2017). Sustainable consumption goes hand in hand 

with a reduction in consumption. In this matter, some researchers propose a general decrease of 

consumption while others refer to the type of consumption, such as the choice of products 

(Portney, 2015). Here, consumers are expected to regulate their consumption purposefully 

(Connolly & Prothero, 2008). This specifically relates to materials requiring non-renewable 

resources (Portney, 2015). When aiming at sustainable consumption, individual consumers as 

well as public policies and governments have to be addressed in concert. While it might be 

feasible to increase demand for renewable energies, both private and public institutions need to 

be responsive to the demand increase. In the case of efforts solely directed at one group, the 

change of consumption patterns is often limited (Portney, 2015). 

 

2.1.2 Environmental Impact of Food 

Food production for human consumption is constantly increasing (Graham & Abrahamse, 2017). 

This puts a high pressure on the global climate system (IPCC, 2014a in Graham & Abrahamse, 

2017) as the consumption of food is considered to be environmentally significant (Tobler et al., 

2011) and accounts for approximately 20-30% of the total environmental impact in the Western 

world (Tukker & Jansen, 2006). Both food consumption and production including transport and 

processing are related to environmental impact (Aleksandrowicz, Green, Joy, Smith, & Haines, 

2016; Partidario, Lambert, & Evans, 2007). Hereby, food consumption issues are mostly related 

to storage, cooking, and dishwashing. Less significant, but nonetheless important factors are 

going to the supermarket by car and food waste and disposal (Reisch, Eberle, & Lorek, 2013). 

Importantly, food production, for instance raising livestock, has the greatest influence on the 

environment. While diets focusing on seasonality and local origin do have some advantages, 

environmental efforts should be directed at the choice of food types (e.g. Aleksandrowicz et al., 

2016). Accordingly, specific diets and food types are highly relevant and the focus in our study 

(Reisch et al., 2013).  

Major factors of food production are greenhouse gas (GHG) emissions and human water 

use. Globally, food production is accountable for approximately 30% of GHG emissions and 70% 

of human water usage (Hoek et al., 2017). Furthermore, food choices influence biodiversity, land 
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degradation and the use of oil (Dagevos & Voordouw, 2013). Without a change in current food 

production and consumption, GHG emissions caused by food products might increase 80% by 

2050 (Tilman & Clark, 2014). Accordingly, devoted measures to mitigate the negative effects of 

the food system are necessary in order to not exceed the planetary limits (Springmann et al., 

2018). 

Because of the severe impacts on the environment, consumers are encouraged to eat more 

environmentally sustainable. A sustainable diet is defined as the following: “those diets with low 

environmental impacts which contribute to food and nutrition security and to healthy life for 

present and future generations. Sustainable diets are protective and respectful of biodiversity and 

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

adequate, safe and healthy; while optimizing natural and human resources” (FAO, 2010: 10 in 

Hoek et al., 2017). Changing food patterns to become more sustainable is regarded as a difficult 

undertaking (Spaargaren & Mol, 2008). Food products are considered to be low-involvement 

products due to existing purchase patterns and the relatively low prices. Terlau and Hirsch (2015) 

propose that according to the model of Daniel Kahneman (2003), this falls into human mental 

system 1 in which decisions are made fast, in automatic fashion, and subconsciously. However, 

system 2 is relevant in order to make the switch to become more sustainable. Within the human 

mental system 2 decisions are rather slow, logic, based on rationality, deliberate, and difficult. 

This means that consumers need to make a conscious decision to engage in a more sustainable 

diet (Terlau & Hirsch, 2015). Furthermore, there is no consensus on all the types of foods or food 

behaviors included in a sustainable diet (Hoek et al., 2017). One possible description of green 

foods is that they are produced considering animal welfare and with sustainable development in 

mind, but also deliver quality, nutritional value, and are safe to use (Saleki & Seyedsaleki, 2012). 

In this study, we define organic foods as sustainable (De Bakker & Dagevos, 2010), and hence 

environmentally friendly (Lea & Worsley, 2008). 

Furthermore, this new paradigm in food consumption including sustainability (Schacht, 

Filho, Koppe, Struksnaes, & Busch-Stockfisch, 2010) often includes a reduced consumption of 

meat (e.g. Dagevos & Voordouw, 2013). Animal based foods in particular are considered harmful 

to the environment (Dagevos & Voordouw, 2013), with meat and dairy as the two main 

categories (e.g. Zur & Klöckner, 2014; Dagevos & Voordouw, 2013; Hertwich et al., 2010; 

Bailey et al., 2014). This is due to the fact that these products necessitate higher levels of 

resources and emissions compared to plant-based products (Hertwich et al., 2010). According to 
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Zur and Klöckner (2014), the four main aspects regarding the environmental impact of animal-

based food are land use, climate change and atmospheric emissions, water depletion and 

pollution, and biodiversity loss. With regard to land use, the main processes that are affected are 

grazing and the allocation of cropland in order to cultivate feed crops, which can result in the 

exploitation of tropical forests or soil erosion (Zur & Klöckner, 2014). In addition, meat and 

dairy products account for 14,5% of total GHG emissions (Gerber et al., 2013 in Stoll-Kleemann 

& Schmidt (2017), which is extraordinarily high considering a lower percentage of all road 

vehicles, trains, ships, and airplanes combined globally (Bailey et al., 2014). In addition, the 

livestock sector is responsible for approximately 40% of global anthropogenic emissions which is 

causing major damage to the ecosystem. Furthermore, meat and dairy production demands large 

quantities of water which amongst others contributes to the degradation of coral reefs. Meat and 

dairy production further contributes to all fundamental threats with regards to biodiversity such as 

changes in habitat and distribution of invasive species and diseases (Zur & Klöckner, 2014). 

In accordance with the combined impact of meat and dairy, the most significant direct 

impacts of meat production are climate change, deforestation of rainforests and shortages in food 

and water (Šedová, Slovák, & Ježková, 2016). Other direct impacts are the pollution of soil and 

water (Martinez, Dabert, Barrington, & Burton, 2009), and the high energy-intensiveness 

especially in respect to industrial farming (De Haan et al., 2001). Moreover, as mentioned in 

Graham and Abrahamse (2017) meat production is relatively carbon intensive as compared to 

crop production for the purpose of food energy. It is also resource intensive as the transformation 

from plant protein into animal protein is inefficient (Graham & Abrahamse, 2017). This 

inefficiency refers to the fact that animal metabolism needs 6kg plant protein to produce only 1kg 

of meat protein, hence approximately 85% of protein is wasted (De Boer & Aiking, 2011; 

Pimentel & Pimentel, 2003). 

 The environmental damage caused by meat consumption is not equal across all types of 

meat. While the consumption of all types of meat is harmful to the environment, especially the 

consumption of red meat has detrimental effects. Poultry, pork or fish, on the other hand, has a 

lower negative effect on the environment (Mekonnen & Hoekstra, 2012). For a healthy diet 

taking into account both the environment as well as nutritional factors, it is advised to 

considerably limit the intake of red meat. The intake of poultry should be limited as well. A focus 

on consuming fish rather than meat can be beneficial to both one’s health and the environment 

(Willett et al., 2019). 
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Both demand-side and supply-side measures are necessary to mitigate the impact of meat 

on the environment, yet demand-side measures offer a greater potential (Smith et al., 2013). To 

decrease the environmental impact of diets, the Intergovernmental Panel on Climate Change 

recognized changing eating patterns as a key area requiring action (IPCC, 2014b in Stoll-

Kleemann & Schmidt, 2017). This is in accordance with De Bakker and Dagevos (2010) who 

propose eight possible strategies for a protein transition, hence a more sustainable diet regarding 

protein consumption that is less reliant on animals and more on plants. These strategies include 

the consumption of hybrid meat products, meat types with relatively low environmental impact, 

meal concepts with no or a decreased amount of meat, plant-based substitutes, fish that is farmed 

sustainable, organic meat, meat from insects, and reduced meat consumption (De Bakker & 

Dagevos, 2010). 

In most countries, a complete cutting of meat and animal-based products from diets in 

general is rather unrealistic (Aleksandrowicz et al., 2016). A diet including meat reduction will 

thus not only positively influence the environment (e.g. Çoker & Van der Linden, 2020), it is also 

one of the most influential and realistic methods for consumers to reduce their environmental 

impact (Lea & Worsley, 2008). Accordingly, reducing meat consumption is essential for more 

sustainable diets and in decreasing the ecological footprint of food systems (Lang & Barling, 

2013). More specifically, diets including meat reduction could result in 2.5 times less GHG 

emissions (Çoker & Van der Linden, 2020) and overall emissions could be reduced up to 50% by 

2050 (Tilman & Clark 2014; Stehfest et al., 2009). 

In this study, a reduction in consumption as part of a sustainable diet is in focus. Meat is 

especially of importance in this case as it greatly impacts the environmental footprint of food 

systems (e.g. Lang & Barling, 2013), and as such contributes to climate change (Graham & 

Abrahamse, 2017). A reduced consumption of meat is thus appropriate (Portney, 2015). 

However, meat reduction is a complex topic as eating meat is embedded in culture, economy, and 

politics. This makes it difficult to promptly change behavior (Rust et al., 2020). Individuals might 

oppose the idea of meat reduction, do not feel like their individuals actions make a difference on 

a global level, or are simply not aware of the detrimental effects of meat on the environment 

(Macdiarmid et al., 2016). It is therefore of interest to research meat reduction on an individual 

level, which is further discussed in the next section. 
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2.1.3 Meat Consumption and Reduction 

We identified a dichotomous split regarding meat consumption as to whether you eat it or not, yet 

there is a third type which is the focus in this study, namely the notion of meat reduction. Hence, 

consumers can typically be grouped in three groups, namely meat consumers, meat avoiders 

(such as vegetarian or vegan), or meat reducers. Among meat avoiders and meat reducers, the 

latter make up the majority (Rosenfeld, Rothgerber, & Tomiyama, 2019). The terms meat 

reducers and flexitarians are often used interchangeably in literature (Derbyshire, 2017). Other 

synonyms include semi vegetarians (Rothgerber, 2014), partial vegetarians (Fox & Ward, 2008), 

or pseudo-vegetarians (Janda & Trocchia, 2001). Consumers reducing their meat consumption 

play a pivotal part in changing the current consumption habits to become more sustainable (De 

Bakker & Dagevos, 2012).  

 There are various ways to distinguish meat reducers. In line with Rosenfeld et al. (2019) a 

general distinction can be made between vegetarians, meat eaters and meat reducers that 

deliberately try to eat less meat (Baker et al., 2002). Meat reducers can be presented as consumers 

that make their decisions consciously and do not regard meat as fundamental (De Bakker & 

Dagevos, 2010). Meat reducers can also be described as consumers who are reducing meat 

consumption but are unready for complete avoidance of meat in their diet (Sanchez-Sabate & 

Sabaté, 2019). De Backer and Hudders (2014) thereby note that meat reducers can be 

distinguished as semi-vegetarians (that significantly reduce their meat consumption), and light 

semi-vegetarians (that only mildly reduce their meat consumption) (De Backer & Hudders, 

2014). In accordance with earlier research, our study defines meat reducers as consumers who do 

generally eat meat but consciously intend to reduce their meat consumption (e.g. Baker et al., 

2002). We recognize that this description is rather broad, therefore various motivations and ways 

to achieve meat reduction are discussed in the following. 

There are several motivations for reducing the amount of meat consumption. Among 

these, cost and health are main drivers (Neff et al., 2018). First, health issues related to meat 

consumption are for example cancer, heart disease, and diabetes (e.g. Aston, Smith, & Powles, 

2012). Accordingly, healthiness was found as an overall important reason (Latvala et al., 2012). 

Second, motivations can be based on animal welfare or environmental concerns (Neff et al., 

2018). It was found that for consumers who already intend to reduce their meat consumption, 

environmental concern and animal welfare are essential motivators (Latvala et al., 2012). 

Accordingly, Dagevos and Voordouw (2013) state that an increasing number of consumers 



14 

already reduce their meat consumption due to the detrimental effects on the environment 

(Dagevos & Voordouw, 2013). Third, it has to be noted that motivations for meat reduction vary 

for different consumer groups. Similar to the previously mentioned research, Lentz, Connelly, 

Mirosa, and Jowett (2018) found health and cost significant motivators for meat reducers and 

standard consumers, i.e. meat eaters. It was also found that for meat reducers environmental 

friendliness and animal welfare are relatively more important than for meat eaters. However, 

environmental friendliness and animal welfare were found most apparent amongst abstainers, i.e. 

someone who does not consume meat (Lentz et al., 2018). 

 The group of meat reducers is relatively heterogeneous due to the fact that the way and 

the extent of reducing meat consumption differ (De Bakker & Dagevos, 2010). The least 

preferred possibility to alter one’s meat intake is the complete elimination, more preferred is thus 

a reduction of one’s meat consumption (Verain, Dagevos, & Antonides, 2015). The ways to 

achieve a reduction of meat consumption differ. First, meat reduction can be achieved by 

substitution (Verain et al., 2015), which can be implemented by replacing meat with plant-based 

meat substitutes. These substitutes are not only healthy and high in protein but also offer 

numerous social and environmental advantages (Apostolidis & McLeay, 2016b). Similar to plant-

based substitutes are hybrid meat products that taste and look like actual meat but are in fact a 

combination of meat and plant-based ingredients (De Bakker & Dagevos, 2012). A future 

opportunity could be to substitute meat with in-vitro meat (Pluhar, 2010), which is artificial meat 

from genetically modified organisms (Bonny, Gardner, Pethick, & Hocquette, 2015), yet this is 

still being researched (Pluhar, 2010). Second, it is possible to engage in meat reduction without 

an increased consumption of meat substitute products. This approach is the focus of this study 

(Verain et al., 2015). In this view, possibilities to reduce meat consumption generally fall into 

two categories namely meatless days in a diet or decreasing the portions of meat in a meal (De 

Boer, Schösler, & Aiking, 2014; De Bakker & Dagevos, 2012; Schösler, De Boer, & Boersema, 

2012). This is in accordance with one of the proposed strategies of De Bakker and Dagevos 

(2010), namely less meat consumption. Furthermore, Schösler et al. (2012) also found that 

meatless days in a diet or decreasing the portions of meat in a meal to decrease meat consumption 

often go together (Schösler et al., 2012). 

  Meat reduction as a strategy is considered to be confronting and thus subject to criticism 

(De Bakker & Dagevos, 2010). One factor is the significant impact on the meat sector and 

retailers (Dagevos & Voordouw, 2013). Meat reduction is further subject to criticism as eating 
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meat continues to be the norm (Sanchez-Sabate & Sabaté, 2019) and is generally accepted due to 

various reasons. First of all, it is argued that some consumers believe that a healthy diet must 

include meat and that a meal without meat is incomplete (Neff et al., 2018). Possible health issues 

related to abstaining from meat consumption are, for instance, a lack of protein, B vitamins, and 

iron (Pereira & Vicente, 2013). Yet, other (protein-rich) foods can be consumed instead of meat 

to counteract these health issues (Verain et al., 2015). Moreover, there is rather a case of 

overconsumption, hence it is possible to lower meat intake and still receive sufficient protein (De 

Bakker & Dagevos, 2010). Second, it was found that not wanting to miss the taste of meat and a 

lack of cooking skills, as cooking without meat is considered more difficult (Neff et al., 2018), 

are important barriers of meat reduction (Hoek et al., 2017). Other research also states 

comparable reasons as significant factors regarding the preference for meat consumption. These 

preferences comprise, amongst others, meal structure, nutrition, cooking tradition (Lentz et al., 

2018), meal formats, and cooking skills (Schösler et al., 2012). 

Moreover, meat consumption goes further than solely being a food-related decision and is 

also a significant part of culture, and even social status, and identity (Çoker & Van der Linden, 

2020). Meat reduction addresses issues of consumption culture and society (De Bakker & 

Dagevos, 2010). Accordingly, a barrier to reducing one's meat consumption is the consideration 

of meat as a consumption-cultural icon (De Bakker & Dagevos, 2010). Various values are 

associated with meat consumption, namely strength, masculinity, indulgence (De Bakker & 

Dagevos, 2010), power (e.g. Gaard, 2002), and wealth (e.g. Cronin, McCarthy, & Collins, 2014). 

Moreover, societal factors such as economic growth, changes in the food industry, and 

urbanization are pivotal to the increased consumption of meat. Meat plays a central role in the 

menu of Western countries and has developed into a symbol of food itself. Yet, nowadays this 

view is increasingly questioned due to environmental concerns (Graça, Calheiros, & Oliveira, 

2015). However, an issue towards meat reduction is that some consumers are highly skeptical 

towards the scientific evidence related to the environmental impact of meat (Çoker & Van der 

Linden, 2020). Accordingly, meat consumption addresses normative behavior, historical human 

behavior, and socially constructed food pyramids (Piazza et al., 2015). Along the same lines, 

meat consumption is connected to feelings of tradition and familiarity. It was also found that 

social norms in terms of preferences of the other household members further complicated matters 

of changing eating patterns to a less meat-based diet (Hoek et al., 2011). 
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2.2 Which Norms Drive Meat Reduction? 

2.2.1 Defining Norms 

Previous research has shown the importance of norms on pro-environmental behavior (e.g. 

Trudel, 2018; Fang, Ng, Wang, & Hsu, 2017) and food-related choices (e.g. Sanchez-Sabate & 

Sabaté, 2019). In the following sections, we thus discuss the role of norms more detailed in the 

context of pro-environmental behavior, food behavior, and meat consumption respectively.  

 The subject of norms emerged in the field of sociology. However, currently, various 

disciplines such as business ethics take norms into account (Farrow, Grolleau, & Ibanez, 2017). 

Norms can be referred to as culturally influenced and sanctioned prohibitions or prescriptions 

regarding actions, feelings or beliefs (Morris, 1956; Van Liere & Dunlap, 1978). Norms are 

social standards which direct one’s behavior (Schroeder, 2010) and are the so-called everyday 

rules individuals comply with (Hall, 2005). Besides entailing the right and wrong of behavior, 

norms are also regarded as rules concerning the when, where, and with whom of one’s actions 

(Alloy, Jacobson, & Acocella, 1999). The notion of morality can evolve with time on an 

individual level, but also on macro level i.e. the society. In addition, a change in morals can have 

great effects both socially and interpersonally. The term morality is often discussed in social 

psychology. One of the main frameworks was developed by Dewey (1902), which enables 

research on how moral goals and norms influence moralization. Despite its relevance, academic 

research on this topic is novel and divided (Rhee, Schein, & Bastian, 2019). 

In this study, we set our focus, amongst others, on social norms as social norms impact 

sustainable behaviors (Trudel, 2018). Social norms can be defined as “the unwritten codes and 

informal understandings that define what we expect of others and what others expect of us” 

(Young, 2015: 360). As such, social norms are externally influenced (Fang et al., 2017). Social 

norms are not unconditionally pursued. Individuals are thus more likely to comply with social 

norms when the social norm is easily observable and/or certain normative expectations exist 

(Farrow et al., 2017). Individuals follow social norms as a consequence of social pressure, be it 

objective or subjective (Ajzen & Fishbein, 2005; Thøgersen, 2006). 

 Social theory proposed three broad approaches for why people adhere to social norms. 

These comprise rational choice theory and the Homo Economicus, evolutionary theory using 

biological and/or cultural evolution theories, and social or cultural rationality explained by the 

Homo Sociologicus (Anderson, 2000). Social norms are pivotal in making decisions in daily life 

(e.g. Cialdini & Goldstein, 2004; Schultz, Nolan, Cialdini, Goldstein, & Griskevicius, 2007). 
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Social norms can be distinguished in prescriptive or proscriptive social norms. The former 

involves a positive point-of-view and includes descriptions of appropriate behavior and its 

approval. Proscriptive social norms take a negative perspective, are prohibitive (Farrow et al., 

2017) and relate to what is disapproved by others (Bergquist & Nilsson, 2019). Yet, both norms 

can stimulate the same action. Another distinction of social norms can be made between explicit 

and implicit norms. Social norms are implicit, as they are unwritten social rules rather than laws 

which are considered to be explicit norms (Farrow et al., 2017). In the context of this study 

implicit social norms are in focus.  

 Social norms can further be subdivided into subjective (Fang et al., 2017) and local norms 

(e.g. Fornara, Carrus, Passafaro, & Bonnes, 2011). The subjective norm entails the belief that an 

individual, or a group of significant others approve of a behavior. Hence, the approval of 

significant others is the source of motivation to adhere to their views and engage in a certain 

behavior. Significant others could for example be family, friends, and colleagues (Ham, Jeger, & 

Ivković, 2015). Subjective norms are thus the magnitude of which significant others want an 

individual to act in a certain way, multiplied by how far the individual wants to satisfy these 

views (Rivis & Sheeran, 2003). 

 Subjective norms should not be regarded as a single concept but as two, namely what one 

should do, i.e. the injunctive norm, and what others actually do ,i.e. the descriptive norm 

(Cialdini, Kallgren, & Reno, 1991) (See Table 2). Hence, the fact has to be recognized that social 

norms refer to both the actual common behavior and approval beliefs about these behaviors 

(Farrow et al., 2017). This distinction is due to the fact that individual behavior is influenced 

differently by and motivations differ for each type of norm (Cialdini et al., 1991). This is in 

accordance with Rivis and Sheeran (2003) who also distinguish subjective norms based on their 

source of motivation. A further differentiation between injunctive and descriptive norms is 

inspired by the view of normative social influence and informational social influence by Deutsch 

and Gerard (1955). The research of Deutsch and Gerard (1955) showed that one’s psychological 

processes and individual judgement are influenced by these two types of influences. Here, 

normative social influence involves the conformity with expectations of ‘the group’, while 

informational social influence is linked to evidential knowledge about reality, i.e. what is actually 

done (Schultz, Khazian, & Zaleski, 2008). 
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 Norms Types of Norms Norm Level Definition 

Subjective Injunctive Norms External “with reference to a given social group … norms 
that characterize the perception of what most 
people approve or disapprove”  
(Cialdini et al., 1991: 203) 

Descriptive Norms External “with reference to a given social group … norms 
that characterize the perception of what most 
people do” (Cialdini et al., 1991: 203) 

Table 2: Overview of Subjective Norms (Inspired by Fang et al., 2017) 

The injunctive norm comprises the level of approval or disapproval. Thus, the injunctive 

norm drives behavior as individuals’ aspiration is to acquire social approval rather than social 

blame (Cialdini et al., 1991). Accordingly, the injunctive norm is based on the opinion of 

significant others (Rivis & Sheeran, 2003). Contrarily, the descriptive norm refers to the actual 

behavior of others. Hence, it relates to appropriate behavior in a specific situation based on the 

ability to show the appropriate behavioral alternative by significant others (Cialdini et al., 1991). 

Consequently, the descriptive norm is based on the perception of attitudes and behavior (Rivis & 

Sheeran, 2003). This perspective is in accordance with the theory of social learning (Bandura, 

1986), which proposes that observing the behaviors of others is utilized to determine one’s 

appropriate behavior in a situation (Fornara et al., 2011). 

Despite the differences between the injunctive and descriptive norms, and importance to 

include both types of norms (e.g. Cialdini et al., 1991), previous studies failed to do this and 

rather solely built on injunctive norms (Ham et al., 2015). These two types of norms are likely to 

be positively correlated (Thøgersen, 2008). Meta-analyses in various fields have drawn similar 

conclusions (e.g. Rivis & Sheeran, 2003). In addition, supporting evidence was also found for 

environmentally responsible behaviors (Cialdini, 2003). While these two types of subjective 

norms often overlap, they are distinct constructs and can also differ. An example for the overlap 

of the descriptive and injunctive norm is the notion of wearing business suits for executives, or 

wearing jeans for teenagers. However, the two norms can be dissimilar as well. Such an example 

is healthy eating, which can be referred to as an injunctive norm, yet less of a descriptive norm. 

Hence, others approve of healthy eating but might not engage in it themselves. Also, regarding 

the psychological processes, Deutsch and Gerard (1955) consider the injunctive norm a process 

of normative social influence whereas descriptive norms are a process of informational social 

influence. Furthermore, descriptive norms impact behavior with regards to a specific situation or 
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group of people, while injunctive norms reach further and have consequences for behavior across 

populations or situations (Prentice, 2007). 

A less prominent social norm is the local norm which comprehends place-specific 

normative influence. Originally, this idea was shown by Asch (1955) by means of his 

experiments on small group conformism. Unlike subjective norms, the importance of local norms 

is not related to conformity of relevant others, but rather of people in the same spatial-physical 

setting. Local norms are thus dissimilar to subjective norms, as subjective norms entail the 

normative influence of people important to an individual (Fornara et al., 2011). 

When researching norms, another commonly discussed concept are personal norms. 

Whereas social norms are externally influenced, the personal norm is internalized (Fang et al., 

2017) and includes an individual’s perspective on right and wrong (Zur & Klöckner, 2014). In 

contrast to social norms, the personal norm is completely attached to one’s self-concept instead of 

the perceived social concept (Arvola et al., 2008). Personal norms are complied with due to 

internal reasons that are related to internal values (Thøgersen, 2006). Personal norms are 

considered to be someone’s perceived moral obligation. This is in line with Schwartz's (1977) 

concept of personal norm, which is often used interchangeably with moral obligation and moral 

norm (Arvola et al., 2008). Correspondingly, personal norms are less subject to specific 

conditions, i.e. observability and normative expectations, compared to the social norm (Farrow et 

al., 2017). For an overview of subjective norms, local norm, and personal norm see Table 3. 

 Norms Types of Norms Norm Level Definition 

Social Subjective norms External “behaviors expected or supported by people 
around you, such as family, peers, and 
colleagues” (Fang et al., 2017: 17) 

Local norms External “the kind of social influence deriving from the 
association between a specific behavior and the 
specific spatial-physical setting in which such 
behavior occurs”  
(Fornara et al., 2011: 625) 

Personal Personal Norms Internalized “the self-expectations for specific action in 
particular situations that are constructed by the 
individual” (Schwartz, 1977: 227) 

Table 3: Overview of Norms (Inspired by Fang et al., 2017) 
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Within the field of pro-environmental behavior, primarily personal norms (e.g. Steg, 

Dreijerink, & Abrahamse, 2005) and social norms (e.g. White & Simpson, 2013) consisting of 

subjective norms (e.g. Biel & Thøgersen, 2007) have been researched. In specific cases of pro-

environmental behavior, local norms are also found relevant (Fornara et al., 2011). In the 

following section, norms are discussed further, respectively in a pro-environmental context and 

meat reduction specifically. 

 

2.2.2 The Role of Norms in Environmentally Responsible Behavior 

The TPB has been utilized to examine the role of norms in various pro-environmental contexts 

(Fang et al., 2017). Despite being a general model to explain behavior, the TPB has proven its 

relevance in specific fields, such as sustainability research (Bauer, Arnold, & Kremer, 2018). The 

TPB framework is relevant in the field of sustainable consumption due to its ability to examine 

substantial variance in intentions (Armitage & Conner, 2001), causal relationships between 

motivational factors and intentions (Patterson, 2001), and the strength of those relationships 

(Jackson, 2005). 

As indicated, social norms impact sustainable (Trudel, 2018) and pro-environmental 

behavior (Fang et al., 2017). Inherently, a shift in social norms is a possible option for a change 

towards more sustainable behavior (Barnett, Clarke, Cloke, & Malpass, 2005; Jackson, 2005). 

This shift is necessary as certain situations, e.g. travelling, are not only subject to an influence of 

social norms but are also regarded as a personal right. This can thus be considered a barrier in 

changing behavior (Valle, Rebelo, Reis, & Menezes, 2005). Bamberg, Hunecke, and Blöbaum 

(2007) examined the use of public transportation as a pro-environmental behavior and suggested 

that the impact of social norms mostly depends on the easy accessibility of information rather 

than fearing social sanctions (Bamberg et al., 2007). Additionally, Biel and Thøgersen (2007) 

found support for the notion of Bicchieri (2002) that norms serve as the standard social rules in 

social dilemmas in a pro-environmental context (Biel & Thøgersen, 2007). Fang et al. (2017) 

proposed that individuals felt pressured by normative social influence to behave environmentally 

friendly with regards to the usage of reusable tableware. Moreover, social norms are considered 

to be relevant in behaviors such as composting (White & Simpson, 2013), reusing hotel towels 

(Goldstein, Cialdini, & Griskevicius, 2008), recycling (Meng & Trudel, 2017), car use (Bamberg 

& Schmidt, 2003) and the efficient consumption of energy (Allcott & Mullainathan, 2010). 
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  More specifically, subjective norms, as part of the social norm construct, can impact pro-

environmental behaviors (e.g. Valle et al., 2005) such as environmentally friendly product 

purchases (Robinson & Smith, 2002). Robinson and Smith (2002) even found that subjective 

norms are more relevant in explaining environmentally friendly product purchase behavior than 

demographic variables (Robinson & Smith, 2002). In addition, it was found that both the 

injunctive subjective norm and the descriptive subjective norm are of importance for explaining 

household waste recycling. Especially the descriptive subjective norm was found to have a strong 

influence, which is in line with research findings by Cialdini et al. (1991) and Goldstein et al. 

(2008) (Fornara et al., 2011). In accordance, it is proposed that acting in consistency with 

injunctive norms satisfies interpersonal objectives like belonging to an in-group and meeting 

social responsibility. Whereas descriptive norms enable group-level objectives related to the 

collective mindset (White & Simpson, 2013). 

Additionally, it is proposed that ‘certain consumers’, hence those having great confidence 

in the food product's sustainability, are directed more by social norms than ‘unconfident 

consumers’, hence those not trusting the food product's sustainability (Vermeir & Verbeke, 

2008). Research identified the importance of subjective norms in the context of organic foods 

(Dean, Raats, & Shepherd, 2008). Moreover, it is suggested that subjective influence and 

attitudinal influence impact one another regarding organic food purchasing (Tarkiainen & 

Sundqvist, 2005). In a similar vein, Ham et al. (2015) found that subjective norms are relevant to 

the purchase of green foods. It is proposed that consumers from individualistic countries are 

assumed to feel a stronger external pressure than consumers from collectivistic countries. 

Additionally, they state the relevance of including descriptive norms when researching regarding 

the purchase behavior of green foods was found relevant (Ham et al., 2015).  

 One of the basic assumptions of place-theory is that the spatial-physical environment 

impacts social relationships and the development of norms (e.g. Bonnes & Carrus, 2004), also 

known as local norms (Fornara et al., 2011). According to Fornara et al. (2011), local norms 

impact certain types of pro-environmental behavior, which are place-specific and influenced by 

the behavior of people that share a specific place without an affective bond, such as recycling. 

More specifically, both injunctive and descriptive local norms influence recycling behavior. 

Along these lines, Fornara et al. (2011) proposed that individuals feel more motivated to reduce 

their water consumption when neighbours are doing the same (descriptive local norm) due to the 

fact that they feel it is well worth the effort (Fornara et al., 2011). 
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In addition, personal norms are important in the context of pro-environmental behavior 

(e.g. Stern, 2000). As proposed by Steg et al. (2005) pro-environmental behavior follows from 

personal norms as individuals feel morally obliged to behave in a way not harmful to the 

environment. Personal norms are in turn influenced by the belief that environmental situations 

impact one’s values and the fact that an individual can decrease environmental threats. They 

moreover argue that less costly behavior (e.g. recycling) is more strongly related to personal 

norms than costly behavior (e.g. decreasing car use) (Steg et al., 2005). Personal norms are 

furthermore important to consider as they mediate the influence of values on pro-environmental 

behavior (Nordlund & Garvill, 2002).  

There is various research in the field of pro-environmental behavior and personal norms. Onel 

(2017) argues that the stronger the influence of pro-environmental norms is, the higher is the 

intention to behave eco-friendly (Onel, 2017). Furthermore, personal norm conditions, such as 

one’s environmental involvement and perceived consumer effectiveness, encourage green 

behavior (Gupta & Ogden, 2009). In addition, personal norm was found important in various 

fields such as green mobility (Jansson, Marell, & Nordlund, 2010), energy-efficient products (Ha 

& Janda, 2012), willingness to decrease personal car use (Nordlund & Garvill, 2003) and 

recycling behavior (Thøgersen, 2003). 

  Personal norms were also found relevant to food behaviors in the pro-environmental 

context, such as the purchase of organic food and wine (Thøgersen, 2002). Dean et al. (2008) 

found the personal norm as an important variable in the context of organic food purchases, even 

more than subjective norms (Dean et al., 2008). Furthermore, moral attitude, i.e. positive self-

rewarding perceptions of appropriate behavior, impact the purchase intentions of organic foods 

(Arvola et al., 2008). 

 

2.2.3 The Role of Norms in Meat Reduction 

As with pro-environmental behavior in general, norms influence meat reduction (De Bakker & 

Dagevos, 2012). This is in line with the previously outlined notion that meat consumption 

addresses normative behavior (Piazza et al., 2015) and the consumption culture (De Bakker & 

Dagevos, 2010). Developing a better understanding of meat reduction, and the corresponding 

norms, aids in improving the normalisation of meat reduction (De Bakker & Dagevos, 2012). To 

recall, meat reduction can be distinguished from meat substitution as meat reduction can be 

achieved by simply eating less meat without any meat substitutes, hence replacements, for 
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example by decreased portions (De Boer et al., 2014; De Bakker & Dagevos, 2012; Schösler et 

al., 2012). Generally, reduction of meat is based on three motivational factors, namely prosocial, 

personal, and moral (Rosenfeld et al., 2019). 

 The impact of norms on meat consumption is also highly relevant as eating meat remains 

the norm for most countries globally (Piazza et al., 2015; Ruby & Heine, 2012). Consuming meat 

is considered normal, i.e. what most people do and what is expected behavior (Joy, 2010), and as 

such high levels of and a frequent meat consumption continues to be the social norm (Sparkman 

& Walton, 2017). Consequently, the conscious reduction of meat consumption involves the 

violation of the norm (De Backer & Hudders, 2015). Meat consumption is considered normal, i.e. 

what most people do and what is expected behavior due to the socialization processes (Joy, 

2010). For example, meat consumption is associated with masculinity (De Bakker & Dagevos, 

2010). Accordingly, as men consider how other men think and behave, men often overestimate 

the positive (manly) effects instead of focusing on the experienced discomfort of consuming meat 

(Rothgerber, 2013). Furthermore, as meat consumption is so ingrained in ethical matters, a strong 

relationship between social and moral norms and meat consumption is expected (e.g. Rees, 

Bamberg, Jäger, Victor, Bergmeyer, & Friese, 2018). In that regard, meat consumption is 

amongst others predicted by subjective norms (e.g. Berndsen & Van Der Pligt, 2004). 

Accordingly, breaking with social norms, thus reducing one’s meat consumption, can 

induce social identity formation and intergroup phenomena, for instance disregarding deviant in-

group members and demonstrating opposition to similar out-groups (e.g. Rosenfeld & Burrow, 

2017a). Additionally, as explained, motivations and symbolic meanings for reducing meat 

consumption differ, yet all of them arouse individuals to counteract the omnivorous social norms 

(Rosenfeld & Burrow, 2017a, 2017b, 2018). 

  Furthermore, social norms can spur a change in behavior. The chances of sustaining a 

behavior, in this case meat reduction, are much higher if at least one relevant individual is 

supporting the behavior. As such, how other people behave, i.e. the descriptive norm, and what 

other people say, i.e. the injunctive norm, are found relevant (Zur & Klöckner, 2014). However, 

social support is found more important for vegans. It can thus be assumed that more social 

support is needed when the behavior is more extreme (Povey, Wellens, & Conner, 2001). In a 

similar vein, it is suggested that subjective norms with regards to meat reduction are less 

important due to the fact that external pressure related to meat reduction is low (Çoker & Van der 

Linden, 2020). Similar results were found for meat substitution (Graça et al., 2015). 
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Moreover, Hoek et al. (2017) investigated healthy and environmentally friendly food 

behaviors by means of four target behaviors. These comprised reducing overconsumption, the 

reduction of low-nutrient but energy-intensive food consumption, food waste reduction, and a 

decreased consumption of animal-based foods while shifting to a more plant-based diet. Social 

norms were found to be important for all four types of behavior but were most apparent for the 

reduction of animal-based foods, which is in accordance with other research, e.g. Graça et al. 

(2015) and Berndsen and Van der Pligt (2004) (Hoek et al., 2017). 

  In addition to social norms, Dagevos and Voordouw (2013) found that personal norms 

impact food decisions of meat reducers. As indicated, such consumers feel morally obliged to 

reduce their meat intake due to various reasons such as ethical and health concerns. Furthermore, 

the importance of personal norms differed between consumer groups. As for the so-called 

‘disengaged meat-eaters’, i.e. individuals who eat meat regularly but also substitute meat 

regularly, personal norms were not found as relevant (Dagevos & Voordouw, 2013). In general, 

abstaining from meat is considered to be the morally right thing to do. This notion does not only 

apply to individuals quitting meat consumption but even to meat eaters. Meat eaters are thus 

morally inconsistent as their behavior is harmful, for example for animals and the environment, 

yet they continue and enjoy eating meat (Piazza et al., 2015). This inconsistency is called the 

‘meat paradox’ (e.g. Joy, 2010). Consistent with the cognitive dissonance theory, this issue can 

be addressed in two ways (i.e. minimizing cognitive dissonance), namely changing meat 

consumption behavior and thus aligning behavior and norms, or by adapting beliefs and attitudes 

to fit with the behavior (Piazza et al., 2015). 

 

2.3 Which Values Drive Meat Reduction? 

2.3.1 Defining Values 

In addition to norms, values were considered relevant in the context of this study. Values 

comprise a person’s individual interests against collective interests, such as the environment (Van 

Doorn & Verhoef, 2015). Furthermore, values provide more thorough insights and, together with 

norms, allow for a more comprehensive view of eating behavior (De Boer, Hoogland, & 

Boersema, 2007), in this study meat reduction. Values guide the justification of actions (Steg, 

Bolderdijk, Keizer, & Perlaviciute, 2014), yet in general actions only relate indirectly to values 

(Strack & Deutsch, 2004). Values are considered similar to the social psychological variables as 
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depicted in the TPB framework, like norms (Dietz, Fitzgerald, & Shwom, 2005) and attitudes 

(Thøgersen & Grunert-Beckmann, 1997 in Vermeir & Verbeke, 2008). Attitudes, in comparison, 

are less fundamental and abstract and apply to specific objects. The importance of attitudes 

depends on the underlying values (Cieciuch, Schwartz, & Davidov, 2015). Also, a differentiation 

has to be made between character or personality traits and values. While traits also impact 

behavior, traits are, unlike values, not due to reflection and do not necessarily refer to the 

desirable. Examples of character traits are risk aversion or authoritarianism (Dietz et al., 2005). 

Furthermore, values have an influence on the importance of certain norm types. This means that 

individuals’ holding certain values might respond distinctly to specific norms. For instance, 

individuals high in self-enhancement values might not concern oneself with social norms 

(Vermeir & Verbeke, 2008). 

Values are motivational constructs of individuals, or in other words the guiding principles 

in life, which evolve into behavior (Piscicelli, Cooper & Fisher, 2015). Values comprise a 

person’s individual interests against collective interests, such as the environment (Van Doorn & 

Verhoef, 2015), hence representing the desirable (Dietz et al., 2005). As most people are 

surrounded by a quite stable environment, their values are relatively stable as well (Vermeir & 

Verbeke, 2008). 

The psychology of values has been influenced by three main theories (See Table 4). First, 

the earliest one, a psychology of personality, is Allport’s motivational theory of values. Allport 

and Vernon (1931) characterize values as integral for a holistic description of personalities. 

Allport and Vernon (1931) further define values as interests and evaluative attitudes. They 

introduced six types of evaluations, which correspond to six types of personalities and are 

characterized by and dependent on the main values. Personalities are thus perceived as a 

synthesis of dominant and subordinate values and accordingly also correspond to the different 

types of evaluations. Such evaluations range from aesthetic to economic. They propose that 

values do not only affect personality but may also influence perceptions (Cieciuch et al., 2015). 

  Second, Rokeach's theory of values (1973) characterizes values as integral to personality 

and effective for the analysis of discrepancies in behavior and attitude across individuals and 

groups. Therefore, Rokeach’s (1973) approach also relates to the personality theory by Allport 

(1931) (Rokeach, 1973). Unlike Allport, a cognitive approach is in focus here. Rokeach (1973) 

further describes personality as enduring beliefs and implicit or explicit notions of the desirable, 

which can be adopted by individuals or groups. Those beliefs thus concern the personal or social 
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desirability of specific states of existence or modes of conducts, conceptualized in a hierarchical 

system. He further characterizes values as stable constructs, which can evolve through experience 

and maturation processes of beliefs. In consequence, Rokeach's theory of values incorporates 

both change and stability. The author proposes 36 values consisting of 18 terminal values, such as 

justice, and 18 means or modes of conduct values, such as honest. Therefore, Rokeach (1973) 

defines beliefs as integral for the description of values and values as essential for the description 

of personalities (Rokeach, 1973). 

  Third, the most recent and currently predominant theory is Schwartz’s theory of basic 

individual values, which integrates previous approaches. Schwartz's (1992) approach is the basis 

for the refined basic individual values (Schwartz, 2012) used in this study, which will be 

explained in more detail subsequently. Schwartz’s (1992) theory of basic individual values 

enables values research in various psychology areas, such as cross-cultural or personality 

psychology, along with the fields of education, economics, sociology, and law (Cieciuch et al., 

2015). Values are predominantly characterized as transsituational objectives, which vary in 

importance (Cieciuch et al., 2015). Hence, values refer to what humans evaluate as important in 

their lives. The importance of specific values may thus differ among individuals (Schwartz, 

2012). Accordingly, Schwartz (1992) defines values as guiding life principles for individuals or 

on the group-level. The difference between values further relates to the motivational content 

(Cieciuch et al., 2015). Schwartz (1992) integrated the view introduced by Allport (1931) of 

values as evaluative attitudes and interest as well as the cognitive approach of Rokeach (1973) of 

values as goals (Cieciuch et al., 2015). The Schwartz values (1992) are preferred as they integrate 

previous theories such as Allport (1931) and Rokeach (1973). In this notion, Schwartz’s approach 

is a contemporary theory which is widely utilized to study individual values and forms the basis 

for the refined basic values that are utilized in this study (Schwartz, 2012). 
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Theory Definition of Values Main Author(s) 

Allport's Theory of Values Value as interest 
Value as evaluative attitude 

Allport & Vernon, 1931 

Rokeach's Theory of Values Values as implicit or explicit notions 
of the desirable 
Values as enduring beliefs 

Rokeach, 1973 

Schwartz’s Theory of Values Values as guiding life principles 
Values as beliefs connected to 
emotions 
Values as transsituational objectives 

Schwartz, 1992 

Table 4: Main Value Theories in Psychology (Adapted from Cieciuch et al., 2015) 

Schwartz (1992, 2006) introduced five value characteristics shared by most psychology 

approaches. First, values can be defined as beliefs connected to emotions; second, values are 

related to the desirable and thus motivate actions; third, values encompass more than specific 

situations and actions; fourth, values provide guidance for the evaluation of actions, people, 

policies, and events; and fifth, values constitute a hierarchical system according to the importance 

of the respective values. These characteristics are furthermore extended by the unconscious 

influence of values on everyday decisions. Moreover, the relative importance of various 

competing values with regards to attitudes or actions are reflected upon (Cieciuch et al., 2015). 

This is in line with the fact that the influence of specific values is dependent on the context and 

on how important they are to the actor (Schwartz, 2012).  

 In accordance with these characteristics, Schwartz (1992) introduced 10 basic individual 

values. These are considered universal as each of them is based on at least one of the three 

universal requirements of human existence to whose attainment they contribute. These universal 

requirements relate to individuals’ needs, social interaction, and the welfare and survival of 

groups. As such, individuals are not able to successfully meet these demands of human existence 

on their own. Therefore, humans have to formulate goals, communicate those goals to others, and 

gain support for their pursuit (Schwartz, 2012). 

 In Schwartz’s (1992) theory, the circular continuum of values organizes values along two 

dimensions, which are bipolar and thus show the polarity of competing values. The dimensions’ 

poles are referred to as higher order values (Cieciuch et al., 2015). One of the two dimensions 
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places conservation values and openness to change values opposite. The openness to change 

dimension relates to independence of feelings, action, and thought as well as to readiness for 

change (Cieciuch et al., 2015). This goes hand in hand with the willingness for accepting new 

ideas as well as trying and looking for new things (Graham & Abrahamse, 2017). Conservation 

values, on the other hand, are linked to change resistance, preservation of the traditional and the 

past, and to self-restriction and order (Cieciuch et al., 2015; Graham & Abrahamse, 2017). The 

second dimension places self-enhancement and self-transcendence opposite. Self-enhancement 

values are rather egoistic values, which are related to own interests, power over others, and 

relative success. On the contrary, self-transcendence values are rather altruistic values related to 

the interests and welfare of others (Cieciuch et al., 2015; Graham & Abrahamse, 2017). 

Commonly, researchers relate the self-transcendence values introduced by Schwartz (1992) to 

altruism (e.g. Graham & Abrahamse, 2017). Stern, Dietz, and Kalof (1993) introduce altruism as 

laying importance on the welfare of and preventing harm for others (Graham & Abrahamse, 

2017). 

 More recently, the basic individual values theory of Schwartz (1992) was refined. The 

refined version was introduced by Schwartz et al. in 2012 and comprises 19 instead of 10 values, 

offering greater explanatory and heuristic power (See Figure 1). As outlined, the original theory 

of refined values assumed that values are arranged in a circular motivational continuum. The new 

refined theory does even more justice to this assumption. The continuum is split into 19 values 

that are conceptually distinct. The more refined value definitions allow for less correlation of one 

item with another. In addition, the refined theory provides more accurate understanding of the 

relationship between values and beliefs (Schwartz et al., 2012). 
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Figure 1: Circular value continuum by Schwartz et al. (2012) 

 

In this study the refined values of Schwartz are preferred above the original basic values 

developed in 1992. A more detailed argumentation for this choice is as follows. The new refined 

values of Schwartz account for a more distinct understanding of individuals’ motivational goals. 

In detail, the refined values allow for a more comprehensive examination of universalism by 

splitting up one item into three (Schwartz et al., 2012). The original item is focused on the 

welfare of every human being and of nature (Schwartz, 2012). The new refined values enable a 

differentiation between the importance of the welfare and protection of all people, individuals’ 

dissimilar to oneself, and the natural environment. Furthermore, benevolence is split up into two 

items. Thus, a distinct analysis of the importance of being a reliable ingroup member and the 

commitment to the welfare of members of the ingroup can be conducted (Schwartz et al., 2012). 

 In addition, two more items related to the self-transcendence and self-enhancement 

dimension were added. Schwartz et al. (2012) proposed humility as linked to both conservation 

and self-transcendence. Humility is defined as the awareness of the insignificance of oneself in 

the greater picture. Furthermore, face was introduced as a new value with both conservation and 
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self-enhancement motivations. This value is connected to the protection of one’s public image, 

which is related to avoiding shame and gaining power (Schwartz et al., 2012). 

 Moreover, when further proceeding along the self-enhancement pole, the new refined 

values enable a distinction between power over people and power over social resources and 

material instead of combining both aspects. The values achievement and hedonism have not been 

updated in the refined version. Achievement is linked to success in accordance with social 

standards. Hedonism is characterized by sensuous gratification and pleasure for oneself and 

relates to both self-enhancement as well as to openness to change (Schwartz et al., 2012). 

 

2.3.2 The Role of Values in Environmentally Responsible Behavior 

When values are activated in the pre-decision phase, they may shape behavior in a way that 

individuals’ actions are value-congruent. Accordingly, values can have a major impact on 

consumption decisions of consumers such as brand or sustainable product choice (Vermeir & 

Verbeke, 2008). Although the definition of values explicitly states that they direct individuals’ 

behaviour, the nature of values as abstract constructs indicates that actual consumer behavior is 

only indirectly linked to values (Brunsø, Scholderer, & Grunert, 2004 in Aertsens, Verbeke, 

Mondelaers, & Van Huylenbroeck, 2009). On the other hand, over longer time periods, values 

can function as better predictors of behavior due to their stability (Krystallis,Vassallo, 

Chryssohoidis, & Perrea, 2008). Dietz et al. (2005) state that values are assumed to have an 

impact on both collective and individual decisions. Therefore, if consumers inherited the ‘right’ 

values, more sustainable decisions would be made. However, such assumptions about the 

influence of values are often not specific enough and not built on explicit scientific results and 

foundation (Dietz et al., 2005).  

Researchers have found that both moral attitudes as well as values influence pro-

environmental behavior (Clayton & Myers, 2009). Various value theories categorize the values 

concerning pro-environmental behavior similarly. Those comprise, for instance, egocentric, 

ecocentric, and homocentric values (Nordlund & Garvill, 2002) or egoistic, biospheric or social 

altruistic values (Steg et al., 2005).  

 Egoistic values are related to maximizing one’s own personal outcome. Therefore, own 

interests are placed above the collective interest. Individuals with strong egoistic values were 

found to be less likely to behave sustainably (Steg et al., 2005). Biospheric values relate to the 

welfare of the natural environment and the concern with the biosphere (Stern et al., 1993). Strong 
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biospheric values are linked to recognizing the worth of the environment and animal welfare. 

Consumers with these values are thus found to be more likely to engage in sustainable behavior 

(Van Doorn & Verhoef, 2015). When researching the underlying values of pro-environmental 

behavior, many researchers made use of altruism (e.g. Stern et al., 1993). Altruistic values are 

connected to the concern for and the valuation of other people’s welfare. An individual with 

strong altruistic values may thus assign more importance to the welfare of others than oneself 

(Van Doorn & Verhoef, 2015). Accordingly, altruistic values and sustainable behavior and 

attitudes should theoretically be positively connected (Steg et al., 2005). Often though, empirical 

evidence does not show a positive significant relationship (Nordlund & Garvill, 2002; Schultz, 

2001 in Van Doorn & Verhoef, 2015). Altruistic behavior is particularly interesting when 

analyzing pro-environmental behavior as despite the support of moral behavior and norm, many 

fail to behave accordingly. This leads to the conclusion that individuals do not need persuasion of 

the positive aspects of pro-environmental behavior but rather need to be persuaded to act in 

accordance (Hopper & Nielsen, 1991). 

Both empirical and theoretical literature has acknowledged that non-egoistic motivations 

influence consumers’ pro-environmental behavior. Here, researchers utilized differences in 

attitudes and values in order to analyze heterogeneity among consumers and therewith predict 

environmental behavior (Turaga et al., 2010). Generally, consumers engaging in pro-

environmental consumption behaviors tend to have stronger pro-environmental values, are more 

altruistic and open to change (Stern, Dietz, & Guagnano, 1995 in Park & Ha, 2012). 

There are various studies that have connected personal values and sustainable behavior. 

Vermeir and Verbeke (2008) found that traditional values such as being humble, devout or the 

respect for traditions are likely to be connected to sustainable purchase behavior. This can be 

explained by a rather moderated way of living and going for the ‘middle course’. On the other 

hand, power seekers, hence values connected to power over and respect of others, are less likely 

to buy sustainably. An explanation here can be that sustainable behavior is not connected to 

gaining power and thus not expedient (Vermeir & Verbeke, 2008). 

Various researchers have pointed out that especially Schwartz’s (1992) self-transcendence 

and self-enhancement dimension of values is highly relevant for sustainable or pro-

environmental behavior (e.g. Nordlund & Garvill, 2002; Thøgersen & Ölander, 2002). While the 

tradition and openness to change dimension also has an influence on the likelihood of an 

individual engaging in pro-environmental behavior, this relationship is usually weaker than the 
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one of pro-environmental behavior and the self-transcendence and self-enhancement dimension 

(Graham & Abrahamse, 2017). Individuals with strong values related to traditionalism have been 

found to be less inclined to perform environmentally friendly behaviors (e.g. Stern et al., 1995) 

while values related to openness to change are believed to have a small impact only (Dietz et al., 

2005). 

  As individuals only consider some values in the process of decision-making, De Groot 

and Steg (2008) advise to focus on self-enhancement and self-transcendence values when 

studying environmental intentions and behavior (De Groot & Steg, 2008). In accordance with this 

notion, research focused on the relationship between pro-environmental behavior and values has 

primarily examined the self-enhancement and self-transcendence dimension (Schultz et al., 

2005). When analyzing previous literature, Thøgersen and Ölander (2002) even found that only 

values along the self-transcendence and self-enhancement dimension impact the propensity to 

pro-environmental behavior. They thus state that, for pro-environmental research, it is reasonable 

to focus on the self-transcendence and self-enhancement values while excluding values along the 

conservation and openness to change dimension (Thøgersen & Ölander, 2002). 

 In accordance with other researchers, Stern, Dietz and Guagnano (1998) found that pro-

environmental behavior is only significantly related to values along the self-transcendence and 

self-enhancement dimension (Thøgersen & Ölander, 2002). Often, the engagement in 

environmental behaviors involves some kind of trade-off between long-term collective welfare, 

or gains, and individual payoffs. Individuals with a high concern for egoistic payoffs may be less 

inclined to engage in pro-environmental behavior (De Groot & Steg, 2007). Accordingly, an 

individual with strong self-transcendence compared to self-enhancement values is more likely to 

engage in environmentally friendly behavior (Thøgersen & Ölander, 2002). Also, Nordlund and 

Garvill (2002) only made use of the self-enhancement versus self-transcendence dimension in 

their study on pro-environmental behavior (Nordlund & Garvill, 2002). In accordance with other 

studies, they found that the self-transcendence and self-enhancement dimension are connected to 

pro-environmental behavior and attitudes (e.g. De Groot & Steg, 2007; Nordlund & Garvill, 

2002; Schultz et al., 2005). 

In addition, studies have found that individuals with stronger self-transcendence values 

tend to be more environmentally concerned than individuals with lower self-transcendence values 

(Schultz et al., 2005; Stern, Dietz, Abel, Guagnano, & Kalof, 1999). Moreover, it was found that 

self-transcendence values are positively linked to self-reported pro-environmental behavior (e.g. 
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Nordlund & Garvill, 2002). In accordance, self-enhancement values are found to be connected to 

behaving less environmentally friendly (Nordlund & Garvill, 2002). Thøgersen and Ölander 

(2002) found that, when past behavior is included, only universalism significantly influences pro-

environmental behavior. The fact that universalism has the greatest influence is also in line with 

previous studies and is consistent with the motivational content of universalism (Thøgersen & 

Ölander, 2002). Additionally, other studies found that self-enhancement and self-transcendence 

values are not only related to pro-environmental attitudes and behaviors but also to norms and 

intentions (Steg et al., 2014). 

Furthermore, research has shown that food choices and food consumption are impacted by 

shared conventions, meanings, and values (Beardsworth & Keil, 2002 in Graça et al., 2015). 

Accordingly, the personal value system of individuals influences food choice (Lindeman & 

Sirelius, 2001). Along the same lines, values are likely to have an important impact on diet 

changes (Graham & Abrahamse, 2017). As for the general relationship between values and 

behavior (Schwartz, 2012), values are only relevant to food choice when the respective food 

characteristics or products as such are meaningful to attain one’s personal desired values (Hoek et 

al., 2011). Regarding food choices, the indirect influence of values on actions via related 

concepts may be of specific importance. Here, preferences and habits may influence the preferred 

products, ingredients, meals, and situations (De Boer et al., 2007 in Aertsens et al., 2009). 

Furthermore, it was found that strong universalism values are related with the choice of 

environmentally sustainable foods (De Boer et al., 2007). Some research on the relationship of 

values and organic food consumption can be identified. In accordance with previous research, 

Van Doorn and Verhoef (2015) found that the main drivers of organic purchases are biospheric 

values. On the other hand, they did not find a significant influence of altruism on organic 

purchase behavior (Van Doorn & Verhoef, 2015). 

This study primarily relies on the new refined version of values (Schwartz et al., 2012). 

As outlined, the theory of basic individual values introduced by Schwartz (1992) is commonly 

used to examine the connection between values and the behavior of consumers (Aertsens et al., 

2009). Gifford and Nilsson (2014) criticize the original basic individual values for not 

distinguishing between values concerning the environment, hence biospheric, and other self-

transcendence values, including altruistic (Gifford & Nilsson, 2014). The new refined version of 

Schwartz’s (2012) values accounts for this distinction and enables a more detailed understanding 

of consumers’ motivational goals. As the new refined values of Schwartz (2012) include more 
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aspects of the underlying motivations of behavior, a more detailed analysis of the values 

underlying pro-environmental behavior seems possible. In accordance, the analysis of the refined 

values can offer more specific insights (Schwartz et al., 2012). Particularly the refinement of 

universalism offers the possibility to examine whether individuals value the welfare of all people, 

of individuals dissimilar to oneself, or of the natural environment (Schwartz et al., 2012). This 

distinction is of high interest for environmental research as consumers may have different values 

motivating one’s pro-environmental behavior (e.g. Steg et al., 2005). 

 

2.3.3 The Role of Values in Meat Reduction 

Compared to norms, values have a more indirect influence on behavior (e.g. Strack & Deutsch, 

2004). Furthermore, values refer to what one finds important, whereas norms refer to what one 

‘ought to do’ (Dietz et al., 2005). Generally, value theories propose that values both structure and 

influence norms (e.g. Rokeach, 1973). This structure was confirmed by various studies 

concerning pro-environmental behavior (e.g. Nordlund & Garvill, 2003; Steg et al., 2005). It is 

expected that these notions also hold true for meat reduction behavior. In the following, values 

are further examined in relation to meat consumption and meat reduction respectively. 

 Research has found that values are associated with meat consumption (Graham & 

Abrahamse, 2017). As outlined, values with an orientation towards oneself and towards others 

are critical with regards to pro-environmental behavior (Stoll-Kleemann & Schmidt, 2017). To 

recall, individuals with strong self-transcendence values have been found to be more likely to 

engage in pro-environmental behavior while the opposite holds true for self-enhancement values 

(e.g. Thøgersen & Ölander, 2002). In line with this, research has shown the influence of values 

related to self-transcendence, i.e. altruistic values, and self-enhancement, i.e. egoistic values, on 

meat consumption. In detail, previous research suggests that strong self-enhancement values 

result in the consumption of more meat while strong self-transcendence values are related to less 

meat consumption (Graham & Abrahamse, 2017). In addition, Allen and Ng (2003) showed that 

strong self-enhancement values are linked to positive attitudes towards red meat consumption 

(Allen & Ng, 2003). A similar influence of self-transcendence and self-enhancement values on 

pro-environmental behavior and meat reduction seems reasonable as a high meat consumption 

harms animals and the environment (Stoll-Kleemann & Schmidt, 2017). 

 Apostolidis and McLeay (2016a) state that several studies have found motives related to 

the environment, health, and animal welfare to be the main drivers of a consumption of less meat 
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and vegetarianism in the Western world (Apostolidis & McLeay, 2016a). Health-related motives 

are related to the view that a reduced consumption of meat benefits one’s personal fitness and can 

prevent illnesses (Radnitz, Beezhold, & DiMatteo, 2015; Rothgerber, 2013 in Apostolidis & 

McLeay, 2016a) while ethical concerns are related to animal welfare (Radnitz et al., 2015 in 

Apostolidis & McLeay, 2016a). Therefore, health-related motives are stronger related to 

individual self-interests while environmental and ethical motives are stronger related to moral or 

altruistic values (Janssen, Busch, Rödiger, Hamm, 2016 in Apostolidis & McLeay, 2016a). 

Along the same lines, De Backer and Hudders (2015) found that meat reducers are mainly 

influenced by motives related to health rather than human or animal welfare (De Backer & 

Hudders, 2015). Accordingly, other studies have also found that meat reducers are more 

concerned about the health than the ethical aspect of meat consumption (e.g. Forestell, Spaeth & 

Kane, 2012).  While health-related motives seem to be of higher importance, a higher concern 

for animal welfare still increases the likelihood of meat reduction in one’s diet (De Backer & 

Hudders, 2015). In addition, reviewing previous studies on reduced meat consumption, Stoll-

Kleemann and Schmidt (2017) state that concerns regarding animal welfare may result in a 

voluntary restraint from all or some animal products (Stoll-Kleemann & Schmidt, 2017). 

Similarly, lower meat consumption and vegetarianism have also been found to correlate with 

universalistic values, which relate to animal welfare and environmental concern (De Boer, 

Schösler, & Boersema, 2013). Along the same lines, De Boer et al. (2007) identified that certain 

values are connected to the extent of meat consumption. In detail, they found that a high 

importance of universalism values results in a preference for free range meat or even less meat 

consumption.  



36 

3. Main Findings and Research Direction 

3.1 Main Findings 

To respond to our first research question, we researched different aspects of environmentally 

responsible diets. As for sustainable consumption, sustainable diets are also environmentally, 

economically, and socially sustainable. It is thus concluded that sustainable eating behavior is 

environmentally friendly (FAO, 2010). As there is no standard definition of foods included in a 

sustainable diet (Hoek et al., 2017), the same principles as of sustainable consumption are 

applied. Sustainable eating behavior can therefore be achieved by the purchase of foods with a 

high sustainability standard (Liobikienė & Bernatonienė, 2017; Peattie, 2010) while avoiding 

non-sustainable foods (Moraes et al., 2012; Nordlund & Garvill, 2002). 

 In accordance with the sustainability science stream as introduced by Kates et al. (2001), 

we focus on shifting to environmentally friendly diets. As outlined, environmentally responsible 

diets should focus on the type of foods rather than other factors such as the origin (e.g. 

Aleksandrowicz et al., 2016). In order to achieve an environmentally responsible diet, a reduced 

consumption of specific foods is considered purposeful (Portney, 2015). Especially critical are 

foods requiring many resources and related to high emissions (Hertwich et al., 2010). This is 

especially the case for animal-based foods, in particular dairy and meat (Dagevos & Voordouw, 

2013). An environmentally responsible diet should thus include a reduction of these foods. 

Especially meat reduction is among the most impactful measures to reduce consumers’ 

environmental impact (Lea & Worsley, 2008). Here, a focus should be set on strongly avoiding 

red meat. When eating meat, the consumption of poultry or pork is recommended. It is 

furthermore advised to substitute meat by fish for both environmental as well as for health 

reasons (Mekonnen & Hoekstra, 2012; Willett et al., 2019). 

 Based on previous literature, we therefore propose that it is pivotal to reduce the intake of 

animal-based products in an environmentally responsible diet in order to stay within the planetary 

limits (e.g. Springmann et al., 2018). To further examine meat reduction as part of a pro-

environmental behavior, influencing factors including norms and values will be researched in 

more detail. 
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3.2 Research Direction 

The impact of norms on meat reduction has not been researched thoroughly to the best of our 

knowledge, even though norms are considered to be relevant regarding meat consumption and 

reduction (e.g. Sparkman & Walton, 2017) and norms are being researched in various fields of 

pro-environmental behavior (e.g. Fornara et al., 2011). Generally, meat reduction is based on 

prosocial and moral normative factors (Rosenfeld et al., 2019). Following previous research (e.g. 

Çoker & Van der Linden, 2020; Rosenfeld et al., 2019; Sanchez-Sabate & Sabaté, 2019; 

Thøgersen, 2002), we therefore identify the subjective norm, hence the injunctive subjective 

norm and the descriptive subjective norm, and the personal norm to be most relevant in the case 

of meat reduction. In the context of our study we always refer to the descriptive/injunctive 

subjective norm when mentioning the descriptive or injunctive norm. 

 Local norms are not further taken into consideration as local norms refer to a physical 

rather than an emotional connection. Local norms are rather applicable to pro-environmental 

activities visible to e.g. neighbours, who one may not be potentially emotionally connected with 

(Fornara et al., 2011) while conformity in the case of meat reduction is rather related to one’s 

social network or community (Rosenfeld et al., 2019). As outlined, social norms related to 

socially proximal individuals have a high influence on food choice. It is thus concluded that meat 

consumption is rather a social issue and not necessarily normatively influenced by specific people 

within the same spatial-physical environment, i.e. the local norm (Fornara et al., 2011). 

 Besides norms, values are of high interest in the context of meat reduction. Often, values 

concerned with pro-environmental behavior revolve around egoistic, biospheric or altruistic 

values (e.g. Steg et al., 2005). Along these lines it is generally found that biospheric values 

positively influence pro-environmental behavior (Van Doorn & Verhoef, 2015), whereas egoistic 

values have a negative effect on pro-environmental behavior (Steg et al., 2005). Theoretically, 

altruistic values should positively impact pro-environmental behavior, yet this is not always 

empirically supported (e.g. Nordlund & Garvill, 2002). Furthermore, the values introduced by 

Schwartz (1992) and Schwartz et al. (2012) are often researched in relation to pro-environmental 

or sustainable behavior. As individuals only take into account certain values in the decision 

making process, it is proposed to focus solely on one dimension, namely self-enhancement and 

self-transcendence (De Groot & Steg, 2008). This dimension is often found to be more relevant to 

pro-environmental research than the conservation and openness to change dimension (e.g. 

Nordlund & Garvill, 2002). Some research even found that only values along the self-



38 

transcendence and self-enhancement dimension influence pro-environmental behavior 

(Thøgersen & Ölander, 2002). Along these lines, self-enhancement values, which can be linked 

back to egoistic values, usually result in decreased likelihood of pro-environmental behavior. To 

the contrary, self-transcendence values are linked to a higher probability of engaging in a pro-

environmental behavior (Graham & Abrahamse, 2017). More specifically, universalism was 

found to be positively related to sustainable foods and less meat consumption (De Boer et al., 

2007). The new refined basic values of Schwartz’s (2012) are thereby in particular interesting to 

research meat reduction as the universalism values allow for a distinction between concern, 

nature and tolerance. By utilizing Schwartz’s (2012) values, biospheric and altruistic aspects of 

values were also covered. Furthermore, the refined basic values allow for a more detailed 

comprehension of the behavioral motivations behind meat reduction (Schwartz, 2012). 

 In accordance with previous research, the further proceedings of this study build on the 

injunctive subjective norm, the descriptive subjective norm, personal norm and values along the 

dimension of self-transcendence and self-enhancement. The combined analysis of these factors 

thus allow for insights into how these concepts are related to the pro-environmental behavior of 

meat reduction. All taken together, these factors are examined by means of the TPB (Ajzen, 

1991), which is further discussed in the next section. 
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4. Theory and Conceptual Model 

4.1 Theory of Planned Behavior 

4.1.1 Relevance of the Theory of Planned Behavior 

In order to examine these norms and values with regards to the pro-environmental behavior of 

meat reduction, an extended version of the theory of planned behavior (Ajzen, 1991; Ajzen, 

1985; Ajzen & Fishbein, 1980) is highly useful (Kaiser, Hübner, & Bogner, 2005). Other theories 

that consider norms and/or values are the norm-activation theory (NAT, NAM) (Schwartz, 1977), 

and the value-belief-norm (VBN) theory (Stern et al., 1999). The NAT explicitly addresses moral 

aspects of behavior (Schwartz, 1977). The VBN theory builds on the notion of the NAT by 

extending the causal chain with personal values (Oreg & Katz-Gerro, 2006). Various studies (e.g. 

Manstead, 2000) have suggested to incorporate these two frameworks in relation to the TPB 

(Bamberg & Möser, 2007). On this basis, it is argued that an extended TPB surpasses the VBN 

(Kaiser et al., 2005) and NAM (Bamberg & Möser, 2007) (Aertsens et al., 2009).  

The TPB adequately presents the relationships between its concepts. Respectively, 

attitude, perceived behavioral control, and subjective norms influence behavioral intention and 

ultimately behavior (Ajzen, 1991). Furthermore, the challenge of the intention-behavior gap can 

be addressed by the TPB, as the framework adequately represents the notion of intention 

formation, and the comprehension of the underlying internal factors predicting behavior (Bauer et 

al., 2018). Correspondingly, understanding subjective beliefs and attitudes towards an intention 

or actual behavior is pivotal in achieving behavioral change (Fang et al., 2017). In addition, it is 

considered the most widely utilized model amongst rational choice models (Han, 2015). 

Stemming from the notion of the expectancy-value approach of attitude-behavior 

research, this model can provide great insights (Eagly & Chaiken, 1993). The predictive power of 

the TPB model is confirmed by various meta-analyses (e.g. Godin, Conner, & Sheeran, 2005) for 

a range of behaviors and contexts (e.g. Armitage & Conner, 2001). In accordance, the TPB is 

utilized in many forms of pro-environmental behaviors (Çoker & Van der Linden, 2020), and 

food consumption behaviors (Tuu, Olsen, Thao, & Anh, 2008). 

The TPB is furthermore regularly applied when researching ethical consumers and the 

corresponding process of decision-making (Carrington, Neville, & Whitwell, 2010). As stated by 

Hsu, Chang, and Yansritakul (2017), the TPB has been adopted with great success in the area of 
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ecological behavior, with regards to both the acceptance of and engaging in this type of behavior 

(e.g. Moser, 2016; Nguyen, Lobo, & Greenland, 2016; Paul, Modi, & Patel, 2016). The TPB 

framework is also utilized to research environmentally responsible behaviors, like water 

conservation (Fielding, McDonald & Louis, 2008), travel mode choice (Bamberg & Schmidt, 

2003), reduction in the use of electricity and water (De Leeuw, Valois, Ajzen, & Schmidt, 2015; 

Maki & Rothman 2017), and recycling (Ramayah, Lee, & Lim 2012; Chan & Bishop 2013). 

Moreover, a substantial amount of research on the purchase of environmentally friendly goods 

and services has adopted the TPB (Onel, 2017). This comprises, with respect to green purchasing 

behavior, amongst others the purchase intention of green skincare products (Hsu et al., 2017), the 

intention to visit green hotels (e.g. Han, Hsu, & Sheu, 2010; Chen & Tung, 2014), and pro-

environmental behaviors in a hotel context (Han & Kim, 2010). 

 Moreover, the TPB is widely applied and empirically supported when researching food 

consumption and eating behaviors (Tuu et al., 2008). Food choice behavior is furthermore studied 

with the use of the TPB (Godin et al., 2005). There is a substantial body of research on organic 

food utilizing the TPB (e.g. Arvola et al., 2008), and the TPB is found a relevant framework in 

order to understand the choice for organic food (Aertsens et al., 2009). Likewise, the model is 

utilized the in research of sustainable dairy consumption (Vermeir & Verbeke, 2008), the 

consumption of novel food products containing insect flour (Menozzi, Sogari, Veneziani, Simoni, 

& Mora, 2017), and nutrition-related behaviors (e.g., Bogers, Brug, Van Assema, & Dagnelie, 

2004; Kim, Reicks, & Sjoberg, 2003). 

 The TPB is also the predominant model in social psychology to examine meat 

consumption (Graça, 2016). However, compared to the environmentally significant behaviors 

previously mentioned, meat consumption and its reduction has received relatively little attention. 

This is due to the fact that, when the TPB is applied to meat consumption, it is often health 

related, rather than adopting a pro-environmental behavior perspective (Çoker & Van der Linden, 

2020). There are a few cases in which reasoned action models, such as the TPB, are applied to 

meat consumption as a pro-environmental behavior, for example sustainable meat consumption 

(Bauer et al., 2018). In addition, meat consumption and its reduction were examined with an 

extended TPB including habit strength (Rees et al., 2018). Zur and Klöckner (2014) developed an 

integrated model consisting of the TPB, NAT (Schwartz, 1977), and the protection motivation 

theory (Rogers, 1983) to examine meat reduction (Zur & Klöckner, 2014). Çoker and Van Der 

Linden (2020) furthermore found that the TPB model is effective in examining one’s intention to 
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reduce meat consumption (Çoker & Van Der Linden, 2020). Examining meat reduction as a pro-

environmental behavior by means of the TPB might yield distinct findings and enhance existing 

research. Furthermore, applying the TPB in the context of meat reduction allows for an 

examination of factors beyond demographic trends and motivations, which are more frequently 

researched in this context (Lentz et al., 2018). 

 

4.1.2 Discussion of the Theory of Planned Behavior 

The field of social psychology has established different models to understand and predict one’s 

behavior (Beedell & Rehman, 2000). A great amount of these models are built on an expectancy 

value approach, hence the probability of pursuing a behavior indexed by the subjective value or 

utility related to the corresponding outcomes (Feather, 1982). One of the most utilized models is 

the Theory of Reasoned Action (TRA) (Fishbein & Ajzen, 1975) (Beedell & Rehman, 2000) (See 

Figure 2), which is the predecessor of the TPB (Conner & Armitage, 1998). Both the TPB and 

the TRA try to predict individuals’ behavioral intentions and actual behavior by means of 

motivational constructs (Conner & Armitage, 1998). While this prediction is the main purpose of 

the TRA, the TPB extends this framework by also including control perceptions regarding 

behavior. Furthermore, aside from the level of control, the TPB demonstrates a higher 

explanatory power of intentions on average (Madden, Scholder, & Ajzen, 1992). 

 
Figure 2: Theory of Reasoned Action (Fishbein & Ajzen, 1975) 

 The TPB is a theoretical framework in the field of social psychology (Turaga et al., 2010) 

that is largely implemented to explain both behavior and behavioral change (Abrahamse & Steg, 

2011) (See Figure 3). The TPB views individuals as rational and thus making planned decisions, 

while being generally driven by self-interest (Abrahamse & Steg, 2011). Structural variables, like 

socio-demographics, are believed to indirectly affect intentions and the corresponding behavior 
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(Ajzen & Fishbein, 1980). Thus, psychological variables are thought to be mediators regarding 

the relationship of these structural variables, e.g. gender, and actual behavior (Abrahamse & Steg, 

2011). This approach can be subject to criticism, as the structural variables such as demographics 

are not explicitly taken into account, yet they are implicitly included via attitudes and intentions 

(Beedell & Rehman, 2000). Theoretical behavior models can furthermore be grouped according 

to three levels, namely individual, interpersonal, and community of which the TPB belongs to the 

first (Anable, Lane, & Kelay, 2006 in Antimova et al., 2012). 

 
Figure 3: Theory of Planned Behavior (Ajzen, 1991) 

According to the TPB framework, intention is the most proximal predictor of a certain 

behavior. Intention, in turn, is established by three variables namely attitudes, subjective norms, 

and perceived behavioral control (PBC) (Ajzen, 1991; Ajzen & Driver, 1991; Ajzen & Fishbein, 

1980). These three constructs are not independent, but affect each other (Bauer et al., 2018). It is 

postulated that, together, these variables can accurately estimate behavioral intentions (Ajzen, 

1991). All three variables are expected to positively impact the intentions towards an action, 

hence the higher the favourability of one’s attitude, subjective norms, and PBC, the stronger the 

intention (Turaga et al., 2010). These intentions in turn explain substantial variance in a given 

behavior (Ajzen, 1991). Intentions and behavior are regarded as causally connected (Graça, 

2016). 

 Regressing attitude, subjective norm, and PBC on behavior allows for an assessment of 

the amount of variation in behavior that can be explained by these concepts (Beedell & Rehman, 
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2000). These concepts, i.e. attitude, subjective norm, and PBC, can differ based on the behavioral 

type and the type of situation, and are thus not uniform (Ajzen, 2002b; Armitage & Conner, 

2001). However, generally 50%-70% of the variation in a given behavior can be predicted by 

means of the TPB (Beedell & Rehman, 2000).  

 Beliefs form the basis for the TPB constructs (Ajzen, 1991) and are regarded as pivotal in 

determining one’s behavior (Antimova et al., 2012). These beliefs are built on various aspects 

namely, actual information, hearsay, experience, and implicit knowledge. Hence, they serve as 

the information individuals hold regarding their world, and thus influence behavior (Beedell & 

Rehman, 2000). In accordance, Dietz et al. (2005) state that beliefs are insights about the world 

state, being facts identified by individuals. Consequently, when these beliefs are generalized, they 

become worldviews. Dietz et al. (2005) furthermore argue that beliefs are distinct from values. 

For example, an individual can have a belief about the climate change effects on threatened 

species, and assign importance to these circumstances (Dietz et al., 2005). 

 Attitudes are indicative of the extent to which an individual has a favourable or 

unfavourable evaluation of a particular behavior (Abrahamse & Steg, 2011; Ajzen, 1991). 

Attitudes are thus established by one’s beliefs with regards to the outcomes of a particular 

behavior, i.e. the behavioral beliefs, while considering the evaluation. Behavioral beliefs can be 

described as the subjective expectation that the behavior in question will generate desirable 

outcomes (Ajzen & Fishbein, 1980). In accordance, attitudes are considered rational-choice-

based evaluations of the outcomes of an action along with the likelihood of this happening 

(Kaiser et al., 2005). 

 Subjective norms point to individual perceptions of whether relevant others would adopt a 

particular behavior and individual motives to meet this social pressure (Abrahamse & Steg, 2011; 

Ajzen, 1991). Relevant others could for example be family, friends, and colleagues (Ham et al., 

2015). Subjective norms are thus established by one’s belief about the level of (dis)approval to 

execute a particular behavior by relevant others, i.e. the normative beliefs, while taking into 

account one’s motivation to adhere to these expectations (Conner & Armitage, 1998). In other 

words, subjective norms are the magnitude of which relevant others want an individual to act in a 

certain way, multiplied by the extent one wants to satisfy these views (Rivis & Sheeran, 2003). 

Subjective norms, as included in the original TPB model, are prescriptive in nature as they entail 

the level of approval or disapproval (Fornara et al., 2011). In the original TPB framework, all of 

the moral and normative behavioral impacts are accounted for by subjective norms and attitudes 
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(Ajzen & Fishbein, 1980; Manstead, 2000). 

 The PBC describes the perceived level of easiness or difficulty of conducting a certain 

behavior (Abrahamse & Steg, 2011; Ajzen, 1991). It is one’s own perception about the extent to 

which they believe it is possible to perform a certain behavior (Aertsens et al., 2009). The PBC 

furthermore consists of one’s belief regarding the presence or absence of external factors that 

involve or obstruct the conduct of a given behavior, i.e. the control beliefs, while considering the 

allocated impact of each of the factors (Conner & Armitage, 1998). The PBC exists of two 

dimensions, namely an individual’s perceived ability to perform a given behavior and external 

conditions to an individual (Valle et al., 2005). This is in accordance with the PBC distinction 

based on self-efficacy (Bandura &Wessels, 1997) and controllability (Çoker & Van der Linden, 

2020). In addition, the PBC might be useful as a proxy for actual control, given that the behavior 

is sufficiently controlled (Ajzen, 2006). As indicated previously, the PBC was added to the TRA 

to enhance the explanatory power and to fully explain behavior, particularly behaviors relatively 

complex to perform (Madden et al., 1992). It is assumed that together with intentions, PBC is 

also a direct predictor of behavior (Antimova et al., 2012). In line with this, some behaviors are 

subject to one’s volitional control, yet others are limited by the available resources and/or 

opportunities (Turaga et al., 2010). In accordance, the TRA is rather appropriate to predict a 

given behavior when this behavior is under volitional control while the TPB is preferred when 

this is not the case (Madden et al., 1992) or in the case of a combination of the two (Han, 2015). 

 Intention is a central factor in the TPB and is considered to apprehend motivational 

aspects that impact behavior, hence being an immediate predictor of actual behavior (Turaga et 

al., 2010). Behavioral intention is an indicator of the amount to which individuals are inclined to 

try to carry out a certain behaviour (Abrahamse & Steg, 2011). Intentions rely on one’s level of 

attempt and willingness to conduct a certain behavior (Ajzen, 1991). In accordance, intention 

includes the extent of the belief and the power to perform a given behavior (Antimova et al., 

2012). Moreover, it is regarded that intentions are essential in ensuring long-term objectives 

(Baumeister & Bargh, 2014; Kuhl & Quirin, 2011).  

 Another component of the TPB is behavior, which can be described as human action 

(Ajzen, 2011). The TPB makes the assumption that behavior is reasoned and planned, as it is 

proposed that attitudes, subjective norms and PBC stem reasonably from their beliefs, i.e. 

behavioral, normative, and control beliefs, which will evolve into intention and finally in 

behavior (Ajzen, 2011). Behavior is thus regarded as a function combined of intentions and PBC 
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(Ajzen, 1991). Generally, intention and behavior are positively related. Hence, the stronger the 

intention, the higher is the probability of carrying out the behavior (Turaga et al., 2010). It is 

often assumed that intention can serve as a proxy of behavior (Grimmer, Kilburn, & Miles, 

2016), which is widely applied in academic research (Chandon, Morwitz, & Reinartz, 2005). 

Furthermore, the higher the perceived level of control, i.e. PBC, the more likely an intended 

behavior will be conducted. Accordingly, Ajzen (1985) proposed that intentions would be 

stronger predictors of behavior in the case of an increase in PBC (Conner & Armitage, 1998). 

 Along the same lines, literature with its basis in marketing and consumer behavior often 

applies behavioral intention as a surrogate regarding buying behavior (Shaw & Shiu, 2003). 

Correspondingly, a great deal of research only examines intention, such as Han (2015) who 

examined travelers’ pro-environmental intentions in green lodging. Accordingly, it is argued that 

only a few studies actually measure behavior due to the fact that often intentions are being 

researched or behavior is depicted by self-reported behavior instead of actual behavior (Van 

Doorn & Verhoef, 2015). 

 

4.2 Extended Theory of Planned Behavior 

4.2.1 General Pitfalls of the Theory of Planned Behavior 

Despite the fact that the TPB is widely used, it is also subject to certain pitfalls (e.g. Manstead, 

2000). Various meta-analyses illustrate that, generally speaking, attitude, subjective norm, and 

PBC together account for 50% of the total variance in intention (e.g., Armitage & Conner, 2001; 

McEachan, Conner, Taylor, & Lawton, 2011). In turn, the combination of intention and PBC 

demonstrates as far as 33% of the total variance in behavior (Rees et al., 2018). This limited 

predictive validity of the model has received much criticism as a great extent of variability of 

behavior cannot be explained by TPB variables alone (Sniehotta, Presseau & Araújo-Soares, 

2014). Furthermore, the TPB received criticism due to its focus on rationality, consequently 

ignoring unconscious behavioral impacts (Sheeran, Gollwitzer & Bargh, 2013) and emotions 

(Conner, Gaston, Sheeran, & Germain, 2013). In addition, the TPB is regarded as static in 

providing explanations of future behavior (McEachan et al., 2011; Sutton, 1994). These general 

pitfalls of the TPB are also relevant regarding pro-environmental behaviors (e.g. Bamberg & 

Möser, 2007). Therefore, various extensions of the TPB with supplementary predictors were 

suggested (Rees et al., 2018). This is consistent with the notion of Ajzen (1991) who stated that 
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the drawbacks of the TPB can indeed be addressed by adding other variables to the model, further 

enhancing the predictive potential (Armitage & Conner, 2001). In addition, it is argued that 

extended and modified versions of the TPB enhance the exploratory power of the model 

(Armitage & Conner, 2001; Conner & Armitage, 1998). 

 Besides the more general drawbacks of the TPB, there are also specific issues regarding 

the model. Consistent with the low predictive validity, another pitfall of the TPB model is the fact 

that subjective norms were found to be relatively weak in explaining intention or behavior 

(Ajzen, 1991). This issue is addressed by distinguishing the concept of subjective norms into 

normative and informational social influence, the former consisting of social, subjective, and 

injunctive norms, while the latter entails descriptive norms (Armitage & Conner, 2001; Cialdini, 

Reno, & Kallgren, 1990). Nevertheless, the injunctive subjective norm is in general still more 

prevalent than the descriptive subjective norm, also in the case of pro-environmental research 

(Fang et al., 2017). 

Moreover, one of the variables often discussed in relation to the TPB is habits (e.g. 

Moraes et al., 2012), which can be described as the inclination to repeat past behavior given the 

context is stable (Ouellette & Wood, 1998 in Ajzen, 2002c). This is due to the notion that day-to-

day behavior takes place with little cognitive thinking, aiding us to cope with environments full 

of information. Yet, the TPB model, with its basis in reasoned action and expectancy value 

models, views cognitive processes as reasons to behave in a certain way (Jackson, 2005). Several 

studies agree with Jackson (2005) and argue that pro-environmental consumption can be 

accomplished by adapting practical routines (Clarke, Barnett, Cloke, & Malpass, 2007). 

Accordingly, it is proposed that the factors that stimulate habitual behavior should be addressed 

in order to reduce attitude-behavior inconsistencies, rather than trying to change behavior through 

informational interventions alone (Verplanken & Wood, 2006). 

Furthermore, when examining diets focused on health and sustainability, models based 

solely on rational decision making are questioned and there is a growing importance and interest 

for a more holistic approach (Garnett, Mathewson, Angelides, & Borthwick, 2015; Köster, 2009 

in Hoek et al., 2017). Generally, attention for incorporating less rational concepts in the field of 

sustainable diets has increased (Garnett et al., 2015 in Hoek et al., 2017). Therefore, Aertsens et 

al. (2009) extended the TPB model by affective variables, including values (Aertsens et al., 

2009). Similarly, there is a need for a more holistic viewpoint regarding the levels of abstraction. 

When extending the TPB regarding pro-environmental behavior many researchers focus on a 
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particular level of abstraction, like environmental values, general values, or norms, rather than the 

inclusion of different concepts and therewith levels of abstraction (Nordlund & Garvill, 2002). In 

addition, various research proposed to extend the TPB with specific variables regarding pro-

environmental behaviors, for instance environmental concern (Paul et al., 2016), environmental 

knowledge (Yadav & Pathak, 2016) and sustainability knowledge and sustainability values 

(Bauer et al., 2018). 

 

4.2.2 Inclusion of Norm Types 

To elaborate on and overcome these pitfalls, we take additional concepts into consideration (e.g. 

Manstead, 2000). As such, the conceptual model in this study builds on the TPB and extends the 

model by certain factors. First, we make a distinction between the injunctive subjective norm and 

the descriptive subjective norm. This has been found relevant in various pro-environmental 

behaviors such as household waste recycling (Fornara et al., 2011). In a similar vein, Ham et al. 

(2015) propose to utilize a dual approach concerning the subjective norm, thus including aspects 

of the descriptive norm and injunctive norm to study green food purchase behavior (Ham et al., 

2015).  

Second, the personal norm is included. Initially, the first thoughts of the TPB by Fishbein 

(1967) were encouraged by the theory of propositional control (Dulany, 1961), which consists of 

a personal normative component and a social normative component. Yet, in later empirical 

studies it was found that the personal normative component did not enhance the prediction of 

intention, and was therefore removed from the TPB model as we know it now. Hence, this 

resulted in subjective norms and attitude being the sole variables to depict normative matters 

(Arvola, et al., 2008). However, following this decision, various studies argued for the 

importance of the inclusion of personal norms (e.g. Harland, Staats, & Wilke, 1999) as this aids 

in the understanding and explanation of behaviors, particularly environmentally relevant 

behaviors (Onel, 2017). Likewise, it is proposed that internalized norms and self-expectations 

should receive more attention with regards to an individual’s motivation to comply with a certain 

behavior (Godin et al., 2005). 

The TPB model in this study is thus extended by the personal norm as this distinction is 

highly relevant to understand behavior (e.g. Fang et al., 2017). Hence, personal norms within the 

rational framework of the TPB are increasingly accepted in the field of environmental social 

psychology (Turaga et al., 2010). Similarly, personal norms were found to be a valuable 



48 

extension concerning pro-environmental behavior, particularly environmentally food behaviors 

(Hoek et al., 2017). Research in the field of consumer food choice also proposes to include self-

related variables, for instance personal norm (e.g. Robinson & Smith, 2002). These variables can 

hinder favourable attitudes evolving into behaviors, and it is therefore suggested to incorporate 

(various levels) of personal factors (Vermeir & Verbeke, 2008). In addition, in the case of 

inconsistency in attitude and behavior, relating to the social psychology theory of cognitive 

dissonance (Festinger, 1957), individuals support their behavior with the use of moral norms, i.e. 

personal norms (Antimova et al., 2012). 

 

4.2.3 Inclusion of Values 

In addition to these norms, the refined values by Schwartz (2012) are part of the conceptual 

model utilized in this study. Norms and values are distinct concepts. While norms refer to what 

one ‘ought to’, values refer to what one finds important. Hence, one might be influenced by the 

norm that ‘everyone should recycle’ and value efficient resource use (Dietz et al., 2005). As 

outlined, values influence individuals’ decision-making. While values have a strong influence on 

decisions, and thus on behavior, the consideration of various different aspects is important (Dietz 

et al., 2005). 

 Therefore, a joint examination of social norms and values in the context of sustainable 

consumption is of interest as they are inherited by every individual and are difficult to change. 

Moreover, both constructs are motivations and ideas deeply rooted in oneself and relatively stable 

over long time periods (Vermeir & Verbeke, 2006). Generally, value theories propose that values 

both structure and influence specific norms, beliefs, and attitudes. These constructs, in turn, 

influence behavior (e.g. Rokeach, 1973). This structure was confirmed by various studies 

concerning pro-environmental behavior (e.g. Nordlund & Garvill, 2003; Steg et al., 2005). 

Furthermore, research has found that values do not only influence norms and behavior but also 

beliefs, attitudes, and intentions. In accordance, the strength of self-transcendence and self-

enhancement values was found to influence environmental norms, behavior, belief, attitudes, and 

intentions (Dietz et al., 2005; Steg & De Groot, 2012 in Steg et al., 2014). Accordingly, the focus 

of this study is on the internal pre-conditions (Bauer et al., 2018) of meat reduction, while taking 

into account different levels of abstraction as proposed by Nordlund and Garvill (2002). 
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4.2.4 Factors Not Included 

However, not all factors related to overcoming the previously mentioned pitfalls are included. 

One of the factors not included in our study is habits. Routinization, rather than habits, are found 

to be consistent with a reasoned action perspective. Along these lines, routinization is depicted in 

attitudes and intentions as they are assumed to be activated automatically and thus guide actions 

without the use of conscious supervision (Ajzen & Fishbein, 2000). In this view, daily routines 

are regarded as semi-automatic responses involving both controlled and autonomous phases, 

which both are considered to be controlled by beliefs, attitudes, and intentions as in the TPB 

(Ajzen, 2002c). Furthermore, Çoker and Van der Linden (2020) found that meat consumption 

habits did not significantly correlate with meat consumption reductions. This finding differs from 

previous research (e.g. Saba & Di Natale, 1998), yet it has to be noted that previous research 

often focused on meat consumption in a health context and that the outcome behavior was actual 

consumption instead of reduction (Çoker & Van der Linden, 2020).  

Other factors not included in the proposed model are environmental concern and 

knowledge. Research found that environmental concerns do not directly impact intentions and 

proposed that this finding can be generalized across different pro-environmental behaviors (De 

Groot & Steg, 2007). In a similar vein, meta-analyses showed that the relationship between 

environmental concern and behavior is weak (e.g. Hines, Hungerford, & Tomera, 1987). 

Furthermore, environmental concern is interlinked with other concepts as it refers to values, 

attitudes, emotions, perceptions, knowledge, and behaviors connected to the environment. It is 

thus proposed that environmental concern is a component of attitude (Paul et al., 2016). In 

addition, the notion of being well informed, i.e. having sufficient knowledge, is questioned as an 

imperative for effective behavior leading to desired results. This holds true for both general 

behavior and pro-environmental behavior. Along these lines, environmental knowledge did not 

have a significant impact on energy conservation (Ajzen, Joyce, Sheikh, & Cote, 2011). 
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4.3 Hypotheses and Conceptual Model 

4.3.1 Theory of Planned Behavior 

The original TPB model holds true for various pro-environmental behaviors (e.g. Onel, 2017). 

Along these lines, the three TPB variables (attitude, subjective norm, and PBC) together with 

intentions can be useful to predict the regularity and amount of meat consumption, with attitudes 

being the strongest predictor (Lentz et al., 2018). Equivalent results have been found in research 

regarding meat reduction, namely Çoker and Van der Linden (2020) found that attitudes, 

subjective norms, and PBC together explain meat reduction intentions (Çoker & Van der Linden, 

2020). However, Lentz et al. (2018) found that only attitudes predict intentions to meat reduction 

in an accurate and consistent manner. This is contradicting the notion that all three TPB variables 

significantly predict meat reduction intentions (Lentz et al., 2018). Likewise, Zur and Klöckner 

(2014) found that meat reduction intentions were driven by attitudes. As meat reduction is not 

extensively researched with regards to the TPB, empirical results regarding various pro-

environmental behaviors have been taken into account. 

As outlined, attitude is a predictor of intention. If an individual holds a positive attitude 

towards a given behavior it will strengthen their intention to conduct that behavior (Ajzen, 1991). 

In other words, a favorable attitude towards a concept, in this case meat reduction, results in 

intentions that are in line with this attitude (Onel, 2017). This positive relationship between 

attitude and intention is empirically supported in a pro-environmental context (e.g. De Leeuw et 

al., 2015). Similar results were found for pro-environmental purchasing behavior (Onel, 2017), 

conservation behavior (Kaiser et al., 2005), organic food consumption (Aertsens et al., 2009), 

green food purchasing (Ham et al., 2015), recycling (Park & Ha, 2012), staying in a green hotel 

(Han et al., 2010), environmental behavior in a private-sphere context (Gkargkavouzi, Halkos, & 

Matsioria, 2019), organic food purchasing intentions (Arvola et al., 2008) and organic product 

purchases (Jackson, 2005). While most research on pro-environmental behavior found a 

significant positive relationship between attitude and intention, it has to be mentioned that some 

research identified a gap between attitude and intention (e.g. Vermeir & Verbeke, 2006). In line 

with the majority of findings, we hypothesize that: 

 

Hypothesis 1: Individuals’ attitudes toward meat reduction and their intentions to reduce 

their meat consumption are positively related. 
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Similar to attitudes, the subjective norm is proposed to be a predictor of intention. Thus, if 

relevant others of an individual would approve of meat reduction, the individual would be more 

likely to act accordingly. This also entails that when relevant others would disapprove of meat 

reduction, the individual would be less likely to plan to engage in meat reduction. 

Correspondingly, it is expected that positive subjective norms induce behavior through intentions 

(Ajzen, 1991). Empirical findings show the relationship between subjective norm and intentions 

for various pro-environmental behaviors such as pro-environmental purchasing behavior (Onel, 

2017), conservation behavior (Kaiser et al., 2005), recycling (Park & Ha, 2012), staying in a 

green hotel (Han et al., 2010), environmental behavior in a private-sphere context (Gkargkavouzi 

et al., 2019), organic food purchasing (Arvola et al., 2008), and organic food consumption 

(Aertsens et al., 2009).  

It is furthermore found relevant to take a dual approach regarding the subjective norm 

(e.g. Ham et al., 2015; Fornara et al., 2011; Rivis & Sheeran, 2003). In their meta-analysis, Rivis 

and Sheeran (2003) found that descriptive norms improve the variance explained in intentions 

(Rivis & Sheeran, 2003). Accordingly, it was found that the inclusion of both subjective norms 

increased the variance explained in green food purchase intention. This empirical finding thus 

shows the distinction between the two types of norms (Ham et al., 2015). Furthermore, it was 

found that descriptive subjective norms and injunctive subjective norms significantly influence 

intentions in household waste recycling with the descriptive norm demonstrating a stronger direct 

effect (Fornara et al., 2011). This suggests that the subjective norm should incorporate what an 

individual should do according to relevant others, however this has to be combined with relevant 

others actually do (e.g. Ham et al., 2015). Similar to the relationship discussed by Ajzen (1991), 

if relevant others act in a certain way, the individual is more likely to act accordingly. In the 

context of meat reduction this entails that when important others engage in meat reduction, the 

individual is likely to also plan to engage in meat reduction. On this basis, we hypothesize that: 

 

Hypothesis 2: Individuals’ injunctive subjective norms and their intentions to reduce their 

meat consumption are positively related. 

 

Hypothesis 3: Individuals’ descriptive subjective norms and their intentions to reduce 

their meat consumption are positively related. 
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Furthermore, PBC depicts the perceived easiness or difficulty to perform a given behavior. If the 

behavior is perceived easy, there should be high intentions (Ajzen, 1991). Obstacles to perform a 

certain behavior could be contextual factors, such as perceived availability. A high amount of 

constraints might result in negative intentions to act (Onel, 2017). Empirical findings show this 

kind of relationship between PBC and intentions for general pro-environmental behavior (e.g. 

Onel, 2017; De Leeuw et al., 2015; Gkargkavouzi et al., 2019). In addition, a positive 

relationship between PBC and intention was found for specific behaviors like conservation 

behavior (Kaiser et al., 2005), staying in a green hotel (Han et al., 2010), organic food 

consumption (Aertsens et al., 2009), and green food purchasing (Ham et al., 2015). This results in 

the following hypothesis: 

 

Hypothesis 4: Individuals’ PBC and their intentions to reduce their meat consumption are 

positively related. 

 

4.3.2 Personal Norm 

As meat reduction is, amongst others, based on moral normative factors, our conceptual model 

takes personal norms into account (Rosenfeld et al., 2019). In general, there are three ways to 

incorporate personal norms in the TPB model, namely as a fourth and independent predictor of 

intention, as influencing intention indirectly via mediation of attitude, and by the combination of 

the TPB and VBN in one integrated framework. For all three ways to incorporate personal norms, 

there are mixed empirical results, however overall it can be concluded that for pro-environmental 

behaviors, the majority of empirical findings support the general inclusion of personal norm 

(Turaga et al., 2010). Accordingly, it is found that the combination of subjective norms and the 

personal norm increases the explanatory power of pro-environmental behaviors (Aertsens et al., 

2009). Even though there is mixed empirical evidence for including personal norms as an 

independent fourth predictor of intention there is also a great extent of research that did find a 

significant relationship and increased explanatory power for this relationship (e.g. Bamberg & 

Möser, 2007). These findings will be discussed in more detail below. 

The personal norm can be described as the moral obligation towards a given behavior 

(Schwartz, 1977), and therefore impacts intentions. As such, if an individual feels strongly that a 

certain behavior is the right thing to do, it will increase their intention to engage in this behavior 

(Aertsens et al., 2009). Empirical findings show support for the notion that personal norms 
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predict intentions in pro-environmental behaviors (e.g. Gkargkavouzi et al., 2019; Bamberg & 

Möser, 2007; Harland et al., 1999). In addition, personal norm significantly impacts intentions 

related to specific behaviors such as the use of public transportation (Bamberg et al., 2007) and 

recycling (Nigbur, Lyons, and Uzzell, 2010; White, Smith, Terry, Greenslade, & McKimmie, 

2009). Chan and Bishop (2013) found that personal norms directly influence recycling intention 

and thereby even replace attitude. Similar to Armitage and Conner (2001), they furthermore 

found that personal norms explained 39% of the variance in intention (Chan & Bishop, 2013). In 

addition, personal norms significantly predict pro-environmental purchase intentions. 

Correspondingly, including the personal norm increased the explained variance in intention from 

65% to 79% (Onel, 2017). Based on these results, we predict that: 

 
Hypothesis 5: Individuals’ personal norms and their intentions to reduce their meat 

consumption are positively related. 

 

4.3.3 Values 

In line with suggestions in existing research, this study is focused on values along the self-

enhancement and self-transcendence dimension. It is implied that these values indirectly impact 

intentions (De Groot & Steg, 2008). When examining and summarizing previous research on 

environmental values, Dietz et al. (2005) state that values are usually associated with social 

psychological variables such as norms. The plausible and often used assumption that values 

precede such constructs can only be partially validated though. While values are integral for the 

understanding of pro-environmental behavior, their importance will most likely be 

underestimated if mediating constructs such as norms, attitudes, and perceived behavioral control 

are not included (Thøgersen & Grunert-Beckmann, 1997 in Vermeir & Verbeke, 2008). 

Furthermore, De Boer et al. (2007) state that the indirect influence of values on actions may 

operate through certain combinations of related concepts such as attitudes (De Boer et al., 2007). 

We thus hypothesize that: 

 

Hypothesis 6: Individuals’ self-transcendence values and their attitude towards meat 

reduction are positively related. 
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Hypothesis 7: Individuals’ self-enhancement values and their attitude towards meat 

reduction are negatively related. 

 

Several studies found that individuals with strong self-transcendence values are more likely to 

inherit pro-environmental norms than those with strong self-enhancement values (e.g. Nordlund 

& Garvill, 2003; Schultz et al., 2005 in Steg et al., 2014). Furthermore, the personal norm is 

activated when the environmental conditions are perceived to threaten what an individual values, 

may it be one’s own, other humans’, or nature’s welfare. The personal norm is thus derived from 

an individual’s values relevant to the situation and conceived as a moral responsibility for 

protection. Therefore, values were found to have a direct influence on personal norm (Nordlund 

& Garvill, 2002). Based on these studies, we hypothesize that: 

 

Hypothesis 8: Individuals’ self-transcendence values and personal norm are positively 

related. 

 

Hypothesis 9: Individuals’ self-enhancement values and personal norm are negatively 

related. 

4.3.4 Behavior 

As previously outlined, another variable included in the TPB model is behavior. It should be 

noted that in the pro-environmental context actual behavior is challenging to measure (Geng, Xu, 

Ye, Zhou, & Zho, 2015). Due to its complexity, it is common to measure intention as a proxy of 

behavior (Van Doorn & Verhoef, 2015). Correspondingly, a great deal of research only examines 

intention (e.g. Han, 2015). Despite the fact that measuring behavior is challenging, this study 

aims at incorporating behavior in the basic conceptual model. To recognize the complexity of 

accounting for behavior, we examine and compare models with behavior and without behavior in 

the initial stages of the data analysis. Correspondingly, potential hypotheses including behavior 

are derived. These hypotheses are, unlike the hypotheses previously introduced, only applicable 

on the condition that the model including behavior is most suitable. When it turns out the model 

without behavior is deemed most adequate, these hypotheses are neglected. 

 Intention is as such considered an immediate predictor of behavior. Accordingly, the two 

constructs have a positive relationship as it is expected that a higher intention will lead to a higher 
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likelihood to engage in a behavior (Ajzen, 1991). Meta-analyses have shown the correlation 

between intention and behavior in various fields (Armitage & Conner, 2001). Bamberg and 

Möser (2007) found intention as the variable strongest related to pro-environmental behavior. 

Correspondingly, empirical findings show intention as an antecedent to general pro-

environmental behavior (e.g. De Leeuw et al., 2015), environmental behavior in a private-sphere 

context (Gkargkavouzi et al., 2019), and more specific types of behavior such as conservation 

behavior (Kaiser et al., 2005) and recycling behavior (Chan & Bishop, 2013). Furthermore, 

Aertsens et al. (2009) found intention, together with PBC, a significant predictor of organic food 

consumption. Also, Rees et al. (2018) found that reduction intentions explained meat 

consumption (Rees et al., 2018). Thus, we propose this potential hypothesis: 

 

Hypothesis 10: Individuals’ intentions to reduce their meat consumption and meat 

reduction behavior are positively related. 

 

It is argued that the influence of moral norm, i.e. personal norm on behavior is underestimated 

(Godin et al., 2005). As such, personal norms impact the intention and behavior directly (e.g. 

Thøgersen, 2006). Pro-environmental behavior can follow from personal norms as individuals 

feel morally obliged to behave in a way not harmful to the environment (Steg et al., 2005). 

Correspondingly, positive relations were found in various environmentally responsible behaviors 

such as buying organic milk, buying energy saving light bulbs, recycling, and using public 

transport (Thøgersen, 2006). Furthermore, regarding the consumers’ choice behavior of choosing 

between organic and non-organic wine, personal norm was found important. It has to be noted 

that this finding was only found for consumers who had bought wine in the past. If so, the 

strength of personal norms on behavior was equivalent to the influence of attitude on behavior 

(Thøgersen, 2002). In addition, with their model based on the VBN theory, Nordlund and Garvill 

(2002) found that personal norm influences pro-environmental behavior directly. Therefore, we 

propose this potential hypothesis: 

 

Hypothesis 11: Individuals’ personal norms and their meat reduction behavior are 

positively related. 
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Various studies furthermore found that individuals with strong self-transcendence values are 

more likely to act environmentally friendly than those with strong self-enhancement values (e.g. 

Nordlund & Garvill, 2003; Schultz et al., 2005 in Steg et al., 2014). In line with previous 

research, Nordlund and Garvill (2002) found that values directly impact personal norm, in turn 

personal norm influences pro-environmental behavior. The relationship between values and pro-

environmental behavior was thus found to be mediated by personal norm (Nordlund & Garvill, 

2002). Hence, we propose these potential hypotheses: 

 

Hypothesis 12: The positive relationship between individuals’ self-transcendence values 

and meat reduction behavior is mediated by personal norm. 

 

Hypothesis 13: The negative relationship between individuals’ self-enhancement values 

and meat reduction behavior is mediated by personal norm. 

 

4.3.5 Conceptual Model 

Based on the hypotheses outlined above, the following conceptual model is developed (See 

Figure 4). The basis of this conceptual model lies in the TPB framework. The original TPB 

model is extended by personal norm and values. 

 
Figure 4: The Conceptual Model 
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4.3.6 Originality of the Conceptual Model 

The novelty of this model lies in the fact that it enhances the original TPB model in the context of 

the pro-environmental behavior of meat reduction. The extension and modification of the model 

builds on distinguishing between the injunctive subjective and descriptive subjective norm, the 

addition of personal norm, and the addition of self-enhancement and self-transcendence values. 

These internal processes allow for a more comprehensive view on meat reduction. By the 

incorporation of these additional factors, we are able to better examine the psychological 

motivations underlying meat reduction. 

  



58 

5. Methodology 

5.1 Method 

Methodology can be defined as “a combination of techniques used to inquire into a specific 

situation” (Easterby-Smith, Thorpe, & Jackson, 2015: 47). To explain the various steps taken in 

this research process, the ‘Research Onion’ (Saunders, Lewis, & Thornhill, 2009) is applied (See 

Figure 5). In this framework, the process flows from the outer ring to the inner ring with each 

stage becoming more detailed, respectively research philosophy, research approach, research 

strategy, time horizon and data collection method (Saunders et al., 2009). This framework is 

found useful for various types of research methodology and contexts (Bryman, 2012). 

 

Figure 5: Research Onion (Adapted from Saunders et al., 2009) 

 

5.1.1 Research Philosophy 

When conducting a research it is pivotal to understand and be aware of the underlying 

philosophical assumptions, which can be depicted by the use of ‘The Four Rings Model’ (See 

Figure 6). In a research, ontology, epistemology, and methodology are depicted by the inner 

rings. Together, these philosophical assumptions form the basis for the methods and techniques, 

like questionnaires, which are illustrated by the outer ring (Easterby-Smith et al., 2015). 
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Ontology is described as “the philosophical assumptions about the nature of reality” 

(Easterby-Smith et al., 2015: 47). Aside from the nature of reality, it is also seen as the nature of 

the ‘knowable’ (Guba, 1990). According to Bryman and Bell (2015), the main distinction is 

whether social entities can and should be regarded as objective entities, which by their nature 

have a reality external to social actors, i.e. objectivism, or whether these social entities can and 

should be regarded as social constructions grounded in the perceptions and actions of social 

actors, i.e. constructionism. This study was built on objectivism, thus it was asserted that social 

phenomena exist independent from social actors (Bryman & Bell, 2015). 

Epistemology can be depicted as “a general set of assumptions about ways of inquiring 

into the nature of the world” (Easterby-Smith et al., 2015: 47). Hence, it refers to the basis of 

knowledge, which can be derived from personal experiences and insights or in a concrete form 

(Cohen, Manion & Morrison, 2006). Epistemological considerations are focused on the question 

whether it is possible to study the social world by imitating natural science approaches. The 

position in favour of this is known as positivism, while the opposite is known as interpretivism. 

This study makes use of a positivistic approach. Positivism can generally be understood by the 

principle of phenomenalism, by being value free i.e. objective and by having a deductive 

approach followed by an inductive strategy which is further illustrated in the next section. 

Furthermore, there is a clear difference between theory and research, so that the function of 

research is to test theories (Bryman & Bell, 2015). The notion of positivism points out that reality 

cannot be accessed directly and should thus be obtained indirectly, for instance via surveys 

(Easterby-Smith et al., 2015). 

 
Figure 6: The Four Rings Model (Adapted from Easterby-Smith et al., 2015) 
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5.1.2 Research Approach 

This study applies a quantitative method as the aim is to enhance existing theory and to examine 

relationships. Qualitative research is found not applicable as it is appropriate for interpreting 

phenomena instead of systematically examining a relationship (Perumal, 2014). Quantitative 

research, on the other hand, is useful to support or reject knowledge assumptions (Creswell, 

2003). Consequently, this study can be depicted as having a deductive approach. This approach is 

the prevailing view of the relationship between theory and research. Accordingly, we deduced 

hypotheses based on a theoretical analysis. In turn, these hypotheses were verified empirically. 

After the data collection and analysis, our research turned to a contradicting approach namely 

taking on an inductive strategy. Accordingly, implications based on the research findings were 

derived, relating the results back to theory. This combination of a deductive approach including a 

feedback loop is consistent with the positivist view in quantitative studies (Bryman & Bell, 

2015). 

 

5.1.3 Research Strategy 

Along these lines, the research strategy is a survey research. This type of research is applicable as 

the aim of this study is the ability to generalize results in Europe, specifically the Netherlands, 

Germany, and Denmark, hence gaining knowledge about its population (Perumal, 2014). 

Furthermore, the survey approach has been found useful in various value-attitude-behavior 

research (e.g. Thøgersen, Zhou, & Huang, 2016) and is regarded as the standard in TPB research 

(e.g. Oluka, Nie, & Sun, 2014). 

 

5.1.4 Research Design 

This study is built on a cross-sectional design, thus encompassing the collection of quantitative 

data of several cases and more than 2 variables at one point in time in order to analyze patterns of 

association. In this study, a cross-sectional design is more feasible than a longitudinal design as it 

is less time-consuming and costly. In addition, our primary unit of measurement and analysis is 

the individual (Bryman & Bell, 2015). 
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5.1.5 Data Collection Methods 

Methods and techniques depict the individual techniques used in a study (Easterby-Smith et al., 

2015). In this study, a self-completed questionnaire is the research instrument to collect the data. 

Questionnaires are pivotal in studies concerning behavior and behavioral change (Oluka et al., 

2014). Self-completed questionnaires are furthermore relatively fast and simple to manage for 

researchers (Bryman & Bell, 2015), provide for easy analysis and are cost effective (Perumal, 

2014). In addition, the interviewer effect and interviewer variability are absent and they are 

convenient for the respondents. However, it is not possible to prompt or probe, to ask additional 

questions and there is a higher risk of missing data (Bryman & Bell, 2015). 

While online surveys raise confidentiality concerns, are impersonal, and exclude people 

without access to adequate facilities (Bryman & Bell, 2015), the advantages were considered 

more valuable. Respectively, online surveys are more time efficient and cost effective compared 

to other survey formats (Evans & Mathur, 2005; Wright, 2005). In addition, online surveys 

facilitate rather large sample sizes, are simple to manage for respondents, are continually 

available, and have a relatively high and fast response rate (Singleton & Straits, 2005). As this 

study is focused on university students in the Netherlands, Denmark, and Germany, the location-

independent availability of online surveys was highly beneficial (Bryman & Bell, 2015). To 

develop the questionnaire, the survey software Qualtrics was applied. The process of data 

collection was treated confidentially and anonymous. 

 

5.2 Sample 

The population in this study, i.e. “the universe of units from which the sample is to be selected” 

(Bryman & Bell, 2015: 187) are university students who are consuming meat. This study 

comprises students form regular universities, for instance Copenhagen Business School. 

Furthermore, students of ‘practical universities’, for instance Copenhagen Business School 

Academy and Hanze University Groningen, are included. Strict vegetarians and vegans are 

excluded as lowering one’s meat intake needed to be possible. 

This study made use of non-probability sampling. More specifically, the sampling method 

was convenience sampling. This type of sampling is characterized by its accessibility to the 

researcher (Bryman & Bell, 2015). In addition, convenience sampling is common in the business 

field and is utilized relatively frequently compared to probability sampling (Bryman, 1989 in 
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Bryman & Bell, 2015). In several fields, like consumer behavior, convenience samples have 

evolved into being the norm (Bryman & Bell, 2015). As indicated, the questionnaire was 

distributed online across Europe, primarily among university students in the Netherlands, 

Germany, and Denmark. As such, the sample of this study, i.e. “the segment of the population 

that is selected for investigation” (Bryman & Bell, 2015: 187) are university students that are 

consuming meat, primarily living in the Netherlands, Germany, and Denmark. 

The decision for these specific countries was mostly due to their accessibility and 

feasibility. Furthermore, according to the Environmental Performance Index (EPI, 2018), all three 

countries are in the top 20 out of 180 countries. Respectively, Denmark ranks 3rd with a score of 

81.60 out of 100, followed by Germany ranking 13th scoring 78.37, and finally the Netherlands 

ranking 18th with a score of 75.46 (EPI, 2018). Moreover, concerning protein consumption and 

sustainability, De Boer et al. (2006) propose that the most apparent differences in diets nowadays 

are still reflected by the early Europe’s Protestant and Catholic cultural zones and between the 

Germanic and Celtic cultures. Considering the three countries, all belong to the Protestant 

cultural zone and Germanic culture and thus hold similar diets (De Boer at al., 2006). 

University students were selected as university students in particular are viewed as future 

leaders and act as a reference for other people. With their level of education and guiding role, 

university students are pivotal in order to effectively make a change in the context of pro-

environmental behavior. It should be noted that university students are not the only group of 

people important in making a change. However, in effectively changing behavior they are 

essential to research (Vicente-Molina, Fernández-Sainz, & Izagirre-Olaizola, 2018). Similarly, 

young adults are considered the consumers of the future, hence able to make an impact. They will 

or already hold substantial spending power and are able to impact food choices in their (future) 

households. In addition, these individuals are in a crucial phase of identity development and 

forming their belief and value system. This group of consumers is also expected to have an 

acceptable amount of knowledge on sustainability (Vermeir & Verbeke, 2008). Furthermore, 

young people are identified as critical stakeholders to reduce the detrimental environmental 

impact as past and current environmental misconduct impacts their future. Furthermore, younger 

people seem to have a greater gap between generally positive attitudes towards pro-

environmental behavior and the actual behavior compared to older people. It is therefore of 

importance to develop a better understanding of the motivations of young people to conduct pro-
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environmental behaviors (De Leeuw et al., 2015). 

 

5.3 Measurements 

5.3.1 Attitude, Subjective Norm, PBC, Behavioral Intention, and Behavior 

The survey contained a total of five sections. First of all, two questions were asked to assure that 

non-students and non-meat eaters were excluded from further questions. Thereafter, the 

participants were asked to fill out questions regarding their demographics (gender, age, 

nationality, country of education, educational level, and gross income). Then, multiple statements 

assessed the individuals’ values. In the fourth section, meat reduction and meat reducers were 

defined. An explanation including examples facilitated the understanding of the study’s definition 

of meat reduction and which specific types of meat were regarded (red meat, poultry, and pork). 

In the next section, the statements and questions related to the TPB items. Here, also the personal 

norm and the descriptive and injunctive norm were assessed by different items (See Appendix B).  

 When selecting and developing the items for the questionnaire, validated scales were 

adapted from highly rated articles in the context of sustainability and pro-environmental 

behavior. As such, attitude and PBC were adapted from Kim and Han (2010). Their article used 

validated scales in previous literature (e.g. Ajzen, 1988; Ajzen, 1991; Ajzen & Fishbein, 1980; 

Han & Ryu, 2006; Lam & Hsu, 2004; Lam & Hsu, 2006; Lee & Back, 2007) to develop 

measures to examine green hotel customers’ decision-making (Kim & Han, 2010). The injunctive 

subjective norm and the descriptive subjective norm were adapted from Fornara et al. (2011). 

This highly rated article concerns the pro-environmental behavior of household waste recycling. 

The measurements make an explicit distinction between the two different types of subjective 

norms (Fornara et al., 2011). 

 Intention and behavior were measured with scales from the same article, namely Latvala 

et al. (2012). This recognizes both the ambiguity regarding measuring intention and/or behavior, 

while recognizing the important relationship of the two concepts in the TPB. As our study is 

focused on meat reduction, we chose measurement scales from an article related to meat 

consumption behavior (i.e. increase, remain stable, reduction) and the interplay with intention. It 

should be noted that there are various ways to measure pro-environmental behavior and, 

accordingly, various measurements, which differ in the number of items (Markle, 2013). The 

majority of research relies on self-reported measures of behavior (Steg & Vlek, 2009). In detail, 
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around 80% of pro-environmental studies solely rely on self-reported behavior or solely focus on 

its antecedents such as intentions (Lange, Steinke, & Dewitte, 2018). Moreover, Latvala et al. 

(2012) measured behavior by means of past behavior, which was a requirement for the 

measurement scale due to the scope of our study. In sum, validated scales of highly-rated 

research in the pro-environmental context were utilized, however, slight adjustments were made 

to conform with the context of the current study. This is in line with the notion that there are no 

standardized TPB questionnaires for every type of behavior (Ajzen, 2009; Ajzen & Fishbein, 

1980). 

 The item of attitude was adapted from Kim and Han (2010) and was measured on a 7-

point response scale. In total, this item consisted of one statement measured on seven different 

response scales, namely “For me, reducing meat is:” 1 = extremely bad – 7 = extremely good, 1= 

extremely undesirable – 7 = extremely desirable, 1 = extremely unpleasant – 7 = extremely 

pleasant, 1 = extremely foolish – 7 = extremely wise, 1 = extremely unfavorable – 7 = extremely 

favorable, 1 = extremely unenjoyable – 7 = extremely enjoyable, and 1 = extremely negative – 7 

= extremely positive. 

 The item of subjective norm was measured by distinguishing the injunctive subjective 

norm and the descriptive subjective norm. Fornara et al. (2011) originally proposed two-item 

scales (Fornara et al., 2011). In order to adhere to the three indicator-rule, a self-developed third 

item scale was added (Hair, Black, Babin, & Anderson, 2014). The injunctive subjective norm 

was measured by the statements “Most people who are important to me think that I should reduce 

my meat consumption” (1 = totally unlikely – 5 = totally likely), “Most people who are important 

to me would agree that I reduce my meat consumption during the next two weeks” (1 = 

completely disagree – 5 = completely agree), and “Most people who are important to me would 

encourage me reducing my meat consumption” (1 = completely disagree – 5 = completely agree). 

In addition, the descriptive subjective norm was measured by “How many among the people that 

are important to you reduce their meat consumption?” (1 = few – 5 = many), “Most of the people 

who are important to me reduce their meat consumption” (1 = completely false – 5 = completely 

true), and “I expect most people that are important to me to engage in meat reduction on a regular 

basis” (1 = completely disagree – 5 = completely agree). 

 The item of PBC was also adapted from Kim and Han (2010) and was measured by three 

statements on a 5-point response scale with 1 = strongly disagree and 5 = strongly agree. The 

three statements are the following, “Whether or not I reduce meat is completely up to me”, “I am 
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confident that if I want to, I can reduce my meat consumption”, and “I have resources, time and 

opportunities to reduce my meat consumption”. This is in line with the notion that PBC is mostly 

operationalized by generic questions rather than characterizing specific barriers (Moser, 2015). 

 The item of intention was adapted from Latvala et al. (2012). Intention was measured on a 

3-point scale, asking the respondents to indicate whether they expect their meat consumption to 

decrease, remain stable or increase in the next 2-3 years. This measure is consistent with the 

notion of Ajzen (2002a) that the behavioral intention and actual behavior should be depicted by 

its target, action, context, and time (TACT). Specifically, the level of meat (target) consumption 

(action) in the next 2-3 years (time). As can be noted, context is not considered as it is assumed 

that meat consumption and/or reduction can take place in various contexts. The item of behavior 

was also adapted from Latvala et al. (2012). Similarly, behavior was measured on a 3-point scale 

asking the respondents to indicate whether their meat consumption had decreased, remained 

stable or increased in the past 2-3 years. 

 

5.3.2 Values and Personal Norm 

Besides the original TPB variables, personal norm and values were included. Similarly, validated 

scales from highly rated articles were adapted to fit the current study. Personal norm was adapted 

from Abrahamse and Steg (2011) who researched the reduction of household energy use. The 

item of personal norm was adapted from Abrahamse and Steg (2011). The respondents were 

asked to respond to three statements, namely “I feel morally obliged to reduce my meat 

consumption, regardless of what other people do”, “I feel guilty when I eat a lot of meat”, and “I 

would consider myself a better person if I reduced my meat consumption” (1 = strongly disagree 

– 5 = strongly agree).  

 In addition, the refined basic values by Schwartz et al. (2012) were used to measure the 

values related to self-transcendence and self-enhancement. The refined version was chosen due to 

its wide-spread use and applicability in an environmental context. The value items were adapted 

from Schwartz et al. (2012). The respondents were asked to rate their compliance with values 

across the dimensions of self-transcendence and self-enhancement, thus concerning hedonism, 

achievement, power-resources, power-dominance, face, humility, benevolence-dependability, 

benevolence-caring, universalism-concern, universalism-nature, universalism-tolerance. Each 

value contained three descriptions of a person (e.g. “He strongly believes that he should care for 

nature”), which the respondents replied to on a 6-point response scale (1 = not like me at all – 6 = 
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very much like me). 

 

5.3.3 Face Validity 

In accordance with the requirements for SEM, we also ensured face validity. As face validity, or 

content validity, relates to the consistency between the constructs’ definition and the items of the 

construct, it was established before conducting the actual survey. As outlined, we only utilized 

validated scales of highly-rated pro-environmental research. We further facilitated face validity 

by researching all constructs and carefully selecting and evaluating the measurement items. Here, 

we also ensured a match between the conceptual definition of the constructs and the wording of 

the respective items. Also, we ensured that the item content did not overlap across constructs 

(Hair et al., 2014).  
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6. Data Analysis and Results 

6.1 Data Collection 

Before distributing the questionnaire and starting the data collection process, a pilot test (or pre-

test) was conducted to test the effectiveness and ensure the quality of the measurement 

instrument. Generally, pilot testing is utilized to detect errors and ultimately refine the 

questionnaire. In most cases, the use of a pilot test is advised, the only exception being that the 

final outcomes might be influenced by conducting a pilot test. It is furthermore recommended 

that the pilot test sample should resemble the actual sample (Reynolds, Diamantopoulos, & 

Schlegelmilch, 1993). Hence, the pilot study was administered amongst eight individuals 

belonging to the target population. Based on the feedback by the pilot test sample, several 

adjustments were made, primarily concerning language and word choice of the instructions and 

statements in the questionnaire. 

 The data was collected between the 19th of March and the 24th of April. In this time 

frame a total of 615 finalized responses was collected. To ensure a sample of university students 

consuming meat, two controlling questions were asked. Therefore, we excluded 337 responses 

due to the fact that the respondents were no university students or meat-eaters, which resulted in 

278 remaining responses. In addition, as the sample comprises university students, three 

responses were excluded as they were studying e.g. bricklayer. As this study focused on students 

in the Netherlands, Germany and Denmark, fourteen responses were excluded as these 

respondents did not study in these respective countries. All in all, this resulted in a final sample of 

261 respondents. 

 
6.2 SPSS and Structural Equation Modeling 

The analyses were carried out with SPSS 25 and AMOS 25. This study made use of Structural 

Equation Modeling (SEM) as it was found a suitable technique for the conceptual model and the 

purpose of this study, which was the examination of several relationships between latent 

constructs in the context of meat reduction. SEM can be seen as an extension of multivariate 

techniques, in particular multiple regression analysis and factor analysis. There are three main 

characteristics of SEM models, which are in line with the requirements for our study. 

 First, SEM models are useful to measure relationships between multiple variables and 

allow for the measurement of both direct and indirect influences (Hair et al., 2014). As research 
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has shown that some of the constructs included in this analysis might have indirect effects, SEM 

is particularly useful. In addition, some of the constructs in our study, such as attitude, are both an 

independent and a dependent variable, depending on the specific relationship under 

consideration. On the one hand, the construct attitude is dependent when examining the 

relationship between values and attitude. On the other hand, the construct attitude is viewed as an 

independent variable when examining the relationship between attitude and intention. 

 Second, SEM models facilitate the representation of unobserved concepts in such 

relationships along with accounting for measurement errors (Hair et al., 2014). This is 

particularly useful for our study as it comprises latent, hence unobserved, constructs. For 

instance, the construct personal norm cannot be directly observed. It is thus measured indirectly 

through three indicator variables, which were gathered through the conducted survey. 

 Third, SEM models can be used to analyze a set of relationships (Hair et al., 2014). As 

outlined, the proposed conceptual model of this study includes several direct and indirect 

relationships, representing a set of relationships. Therefore, as the requirements of this study and 

the capabilities of the SEM correspond to each other, it is concluded that the SEM is an 

applicable technique for this study. 

 

6.3 Data Examination 

6.3.1 Missing Data 

The data was assessed with regard to missing values and outliers to meet the requirements of 

SEM (Hair et al., 2014). Missing data can arise when the respondents of the questionnaire do not 

answer all of the questions, both by accident or on purpose (Bryman & Bell, 2015). By using the 

‘force response’ option in Qualtrics, respondents in our study could only proceed to the next 

question when they answered the previous question(s). Only respondents that completed the 

questionnaire were included in the data exported from Qualtrics. Thereby, it was ensured that 

every respondent in the final sample answered all questions in the questionnaire and missing data 

was therefore prevented. Within this final sample, the number of missing data was thus 0. 
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6.3.2 Outliers 

Outliers can be described as “observations with a unique combination of characteristics 

identifiable as distinctly different from the other observations” (Hair et al., 2014: 62). In order to 

detect outliers, a multivariate perspective was taken as the study examined several variables and 

we thus needed to measure the multidimensional position of the individual observations (Hair et 

al., 2014). Therefore, the Mahalanobis D2 measure was utilized (Tabachnick & Fidell, 2007). 

In line with Kline (2011), the conservative threshold value of .001 was utilized (Kline, 2011). 

 Accordingly, six observations were conspicuous. The issue with outliers is that there 

is no clear categorization of them as problematic or beneficial. Therefore, the observations 

were examined separately in order to determine the reason for their uniqueness (Hair et al., 

2014). In order to understand the reasoning behind the uniqueness of these observations, a 

univariate perspective was taken. All responses of the respective observations were analyzed 

according to their Z score, in particular whether the responses exceeded |3.29| (Tabachnick & 

Fidell, 2007). All identified observations had a higher Z score than |3.29| on one or more of 

the items. No pattern of responding or the like was identified. A bivariate perspective is 

deemed inadequate for this research as it would require a high number of graphs due to the 

large number of variables (Hair et al., 2014). 

 The examination of the outliers showed no proof that they were not representative for 

the population or aberrant. Furthermore, the deletion of outliers just to fit the data and 

improve multivariate analysis could have led to a lower generalizability of the results (Hair et 

al., 2014). We therefore decided, based on these findings, to not delete any of the outliers. 

 

6.3.3 Normality 

In order to be in line with the assumptions for SEM, both univariate and multivariate normality 

was examined. Here, it is important to be aware of the impact of sample size. The sample size for 

this study was 261. Larger sample sizes can decrease the detrimental influence of nonnormality 

(Hair et al., 2014). According to Kline (2011), a descriptive approach, e.g. using rules of thumb, 

is useful for the assessment for normality when using such techniques as SEM (Kline, 2011). 

Both the height and the balance of the distribution was analyzed (Hair et al., 2014) according to 

the skewness and kurtosis values output by AMOS. No skewness values higher than three 
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indicating high skewness were identified. Furthermore, no kurtosis values of eight or higher 

indicating high kurtosis were identified. It is therefore concluded that normality of distributions is 

guaranteed (Kline, 2011). 

 
6.4 Demographic Analysis 

In order to get an overview of the respondents, a frequency analysis was performed in SPSS, as 

can be seen in Table 5 on the next page. The majority of respondents were female (71.3%). 

Furthermore, the age of the majority of respondents was in the range between 20 and 24 years 

(58.6%). As indicated before, the countries of study were the Netherlands, Germany and 

Denmark, predominantly Denmark (45.2%). The nationalities of the respondents were more 

widespread, however Dutch (33%) and German (29.9%) were predominant. In addition, the main 

levels of education were Bachelor (49%) and Master (43.3%). Lastly, the majority of respondents 

had an income below 20.000 €/year. 
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Characteristic Category % (N = 261) n (N = 261) 
Gender Male 28.4 74 

Female 71.3 186 

Other 0.4 1 
Age < 20 4.6 12 

20-24 58.6 153 

25-29 34.5 90 

> 29 2.3 6 
Study Country The Netherlands 29.9 78 

Germany 24.9 65 

Denmark 45.2 118 
Nationality Dutch 33 86 

German 29.9 78 

Danish 14.2 37 

Other 23 60 
Level of education AP degree 3.4 9 

Bachelor 49 128 

Master 43.3 113 

PHD 1.1 3 

Other 3.1 8 
Gross income/financial support of (€/year) 0 - 10 000 40.6 106 

10 001 - 20 000 39.8 104 

20 001 - 40 000 14.9 39 

40 001 - 60 000 1.9 5 

> 60 000 2.7 7 

Table 5: Sample Descriptives 
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6.5 Modeling Strategy and Estimation Technique 

With regard to the estimation technique, the Maximum Likelihood Estimation (MLE) procedure 

was chosen, which is most common in Structural Equation Modeling. This technique is deemed 

applicable as MLE is unbiased and efficient in the case of multivariate normality (Hair et al., 

2014). Furthermore, a competing models strategy was utilized in this study. As the objective of 

this research was to both confirm as well as to discover specific relationships, this approach is 

found the most suitable. Based on research, we built a basic model consisting of nine latent 

constructs. The different versions of this model, i.e. the different measurement models, were 

tested, adjusted, and compared to each other. All considered models had hypothesized 

relationships, which were backed up by literature (Hair et al., 2014).  

 In the case of this study, two main models were considered. Model 1 (see Appendix 1) 

consisted of all underlying latent constructs including all values measured in the questionnaire. 

As outlined, three of the measured values, i.e. hedonism, face, and humility, are not only related 

to the self-transcendence and self-enhancement dimension but also to the conservation and 

openness to change dimension (see Figure 1). Therefore, we included only those eight values 

solely on the self-enhancement and self-transcendence dimension in Model 2 (see Appendix 2). 

These comprise achievement, power-resources, power-dominance, benevolence-dependability, 

benevolence-caring, universalism-concern, universalism-nature, and universalism-tolerance. 

Furthermore, as outlined, research has often only examined intention instead of behavior 

as the measurement of actual behavior. Around 80% of pro-environmental studies solely rely on 

self-reported behavior or solely focus on its antecedents such as intentions (Lange et al., 2018) as 

it can be assumed to be a rather time-consuming and complex process to measure actual 

behavior. Therefore, in line with existing research, the measurement of self-reported past 

behavior was used in this study. In order to account for the discussion, both models were tested 

including behavior and excluding behavior. 

 

6.6 Confirmatory Factor Analysis 

6.6.1 Relevance and Procedure 

As outlined, multivariate techniques are designed to incorporate several variables for analysis. 

Both the measurability of the model but also the theoretical foundation were in focus along the 
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whole process, therewith striving for model parsimony. In order to avoid specification error, 

critical variables to the analysis were not deleted even if the measurements suggested so. In 

addition, we tried to avoid indiscriminately inserting variables and did not adhere to all 

conceptual changes suggested by AMOS. While irrelevant variables do not usually bias estimates 

of the variable relevant to the research, multicollinearity is increased and thus the actual 

relationships might be altered. Hereby, multicollinearity is characterized as the extent to which 

variables can predict the influence of another variable. When multicollinearity increases, the 

ability to identify a variable’s actual influence is reduced and the difficulty to interpret the entire 

set of relationships increases. Furthermore, as with deleting outliers to fit the data, the 

generalizability of the results is reduced (Hair et al., 2014). 

 For this study, a Confirmatory Factor Analysis (CFA) was conducted in order to test to 

what extent the latent constructs are represented by the measured variables. In the first stage of 

the estimation process, the measurement properties of the initially proposed latent constructs 

were estimated. After utilizing the modification indices to evaluate and improve the competing 

measurement models, we compared the model fit of these. Concluding, we then decided for one 

measurement model to continue the analysis with. Following, we further assessed our chosen 

measurement model. In order to estimate construct validity, convergent validity, discriminant 

validity, and nomological validity were assessed (Hair et al., 2014). 

 

6.6.2 Initial Assessment of Validity of Competing Models 

6.6.2.1 Cronbach’s Alpha 

Cronbach’s Alpha is a measure of internal consistency reliability ranging from 0 to 1 (Hair et al., 

2014). We assessed Cronbach's Alpha for the attitude, injunctive norm, descriptive norm, 

personal norm, and PBC across all competing models (See Table 6). The Cronbach’s Alpha 

values showed acceptable internal consistency reliability for attitude, injunctive norm, and 

personal norm. The assessment further suggested that one item of descriptive norm and one item 

of PBC should be deleted in order to comply with a Cronbach's Alpha of at least 0.6 (Hair et al., 

2014), which is further discussed in the following. 
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Construct Cronbach's Alpha 

Attitude 0.928 

Injunctive norm 0.667 

Descriptive norm 0.461 

Personal norm 0.816 

PBC 0.568 

Table 6: Cronbach’s Alpha Model 1 and 2 

Comparing the different value scales across the competing models showed that both the 

self-enhancement and the self-transcendent construct had a lower Cronbach’s Alpha when 

including all values, i.e. Model 1, than when including values only on the self-enhancement and 

self-transcendence dimension, i.e. Model 2 (See Table 7). It can thus be concluded that both the 

scales for both self-enhancement and self-transcendence are reliable as they display a high 

internal consistency (Hair et al., 2014). 

Construct Model 1 Model 2 

Self-enhancement 0.852 0.872 

Self-transcendence 0.861 0.868 
Table 7: Comparison of Cronbach’s Alpha for Values 

 

6.6.2.2 Standardized Factor Loadings 

When analyzing the standardized factor loadings for the competing models, it was obvious that 

the standardized factor loadings for Model 2 with and without behavior were higher than for 

Model 1 with and without behavior (see Appendix A3). Especially the values in Model 2, hence 

the values located solely on the self-enhancement and self-transcendent dimension, had higher 

standardized factor loadings. The standardized factor loadings from the competing models 

suggested, in accordance with the findings from the analysis of Cronbach’s Alpha, that one item 

of the descriptive norm and one item of PBC should be deleted. As both constructs were only 

measured by 3 items, the deletion of these items would have led to two 2-item constructs. On the 

one hand, deleting the two items would have yielded a better model fit and the reliability of 

descriptive norm and PBC. On the other hand, it is good practice to have three items for each 
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factor as a minimum and 2-item constructs are rather critical due to the risk of the models being 

underidentified. Furthermore, by keeping all of the three items for the two constructs despite the 

low factor loadings we ensured the coverage of the theoretical domain of the two constructs. In 

addition, the validity of the constructs would have most likely been diminished by deleting one of 

the items (Hair et al., 2014). 

 

6.6.3 Model Diagnostics 

In addition, model diagnostics were utilized in the form of standardized residuals and 

modification indices. As Hair et al. (2014) outline, standardized residuals with a value above |4.0| 

may indicate errors that require the deletion of the respective item. Comparing the competing 

models in terms of standardized residuals (See Appendix C) did not lead to further insights than 

the comparison of the standardized factor loadings. Some of the items identified during the 

analysis of the standardized residuals showed critical values but were not excluded due the 

reasons stated before (Hair et al., 2014). 

 Another diagnostic measure taken was the assessment of the modification indices in 

AMOS, which were used as a guideline for improving model fit while adhering to the theory. The 

Modification indices suggested adding several error covariances. Examining those suggested 

covariances, a cut-off at a Modification Index (M.I.) of at least 20 was set. In addition, only 

covariances across the same construct were considered. Finally, several covariances among error 

terms across the same construct were added for both models (Hair et al., 2014). Following the 

insertion of the covariances in both models, the model fit improved for both models. The analysis 

of the standardized factor loadings was repeated and, again, showed less standardized factor 

loadings violating the 0.5 rule in Model 2 with and without behavior (see Appendix A4) (Hair et 

al., 2014). To complement the analysis of the standardized factor loadings, the squared multiple 

correlations for all measured variables across the four competing models were examined (see 

Appendix A5). These values can also be referred to as R-Squared (Hair et al., 2014). The analysis 

revealed the same results as the examination of the standardized factor loadings. 

 

6.6.4 Model Fit of Competing Models 

The results of the CFA revealed different model fit indices for the different measurement models 

(See Table 8). To recall, measurement models only include correlational and no directed 
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relationships. It was taken into account that the complexity of the model increased the likelihood 

of the same fit of alternative models. In accordance, the actual fit relies on the characteristics of 

each model, including such as model complexity and sample size. While rather simple models are 

more easily evaluated by existing fit standards, more complex models such as the ones prevalent 

in this research require different treatment and evaluation. As suggested by Hair et al. (2014), 

several fit indices were evaluated to facilitate a more holistic perspective on the actual fit of the 

model. Using multiple indices also accounts for the fact that there are no definitive values which 

allow for a distinction between good and bad model fit. It is therefore not reasonable to adhere to 

a specific set of rules that is applicable to all measurement i.e. SEM models (Hair et al., 2014).  

 Even though it is challenging to determine whether a model fit is good or bad with these 

indices, they indicate whether a model is better or worse than another one. It therefore seems 

reasonable to apply different indices to get insight into which model is more suitable for our 

research (Hair et al., 2014). The comparison of the model fit was conducted between the four 

considered measurement models, i.e. Model 1 and Model 2, both with and without behavior. To 

recall, Model 1 hereby included all value items and Model 2 included value items solely on the 

self-enhancement and self-transcendence dimension. 

Index 
Model 1 including 

behavior 

Model 1 
excluding 
behavior 

Model 2 including 
behavior 

Model 2 
excluding 
behavior 

P 0 0 0 0 
χ2 2176.827 2131.204 1556.895 1514.706 
df 1315 1270 892 856 
Normed χ2 1.655 1.678 1.745 1.77 
NFI 0.737 0.739 0.781 0.783 
TLI 0.863 0.862 0.879 0.879 
CFI 0.874 0.873 0.891 0.891 
PNFI 0.678 0.681 0.703 0.708 
RMSEA 0.050 0.051 0.054 0.054 

Table 8: Model Fit of Measurement Models 

The high χ2 value and the corresponding low p-value suggest a low model fit as a good 

model fit in SEM is represented by a low χ2 and a high corresponding p-value. Noticeably, the χ2 

value shows a tendency to reject models with larger sample sizes and a high number of variables. 
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The latter is applicable to this study. Furthermore, the degrees of freedom represent how much 

information is available for the estimation of the model parameters. In our case, the Normed χ2, 

hence the χ2:df ratio, complies with the threshold of maximum 3 across all competing models 

(Hair et al., 2014). 

 The Normed Fit Index (NFI) slightly indicates that Model 2 without behavior (0.783) has 

the best fit. The NFI ranges between 0 and 1 and perfect fit would result in a NFI of 1. Even 

though the index usually shows higher NFI values for more complex models, the least complex 

model, i.e. Model 2 without behavior, displays the highest value in this case (Hair et al., 2014). 

 Model 2 with and without behavior shows the highest value for the Tucker Lewis Index 

(TLI) (0.879) as well as for the Comparative Fit Index (CFI) (0.891). A good fit for both indices 

is mostly considered a value higher than 0.9 approaching 1. It is therefore arguable that Model 2 

provides acceptable fit both with and without behavior according to these indices (Hair et al., 

2014). 

 Furthermore, the Root Mean Square Error of Approximation (RMSEA) is evaluated as it 

seeks to overcome the disadvantages of the χ2 measure regarding the impact of number of 

variables and sample size. The RMSEA values range between 0.050 for Model 1 including 

behavior and 0.054 for both versions of Model 2. While most research has set thresholds for a 

good model fit at maximum 0.05 and 0.08, other researchers argue that no absolute cut-off values 

is advisable for the RMSEA. In all respects, the values for all four models adhere to the 0.08 

threshold (Hair et al., 2014). 

 To inherit a different perspective, a parsimony fit index was utilized. Parsimony fit 

indices are particularly designed for comparing competing models, taking into consideration both 

their complexity and relative fit. A higher parsimony index indicating better fit is thus due to 

either a simpler model or a higher fit. Parsimony fit indices are therefore comparable to R-

Squared. The Parsimony Normed Fit Index (PNFI) reveals the highest value for Model 2 without 

behavior (0.708). Apart from model fit, this is explainable by the fact that Model 2 without 

behavior incorporates less items to measure than the three other models (Hair et al., 2014). 

 In sum, the initial assessment of the reliability of the competing models showed better 

results for Model 2 incorporating less values. The assessment of the Normed χ2 showed good 

model fit for all four considered models. The NFI, TLI, CFI, and PNFI indicated that Model 2 

had the highest fit. While the RMSEA indicated that Model 1 without behavior was the model 

with the best fit, all four measurement models demonstrated values indicating acceptable model 
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fit. Based on these results, we decided to continue with measurement Model 2 without behavior. 

 

6.6.5 Convergent Validity 

6.6.5.1 Construct Reliability 

In addition to Cronbach’s Alpha, the standardized factor loadings, and squared multiple 

correlations, we assessed the Construct Reliability (CR) of our final model, hence Model 2 

without behavior. Reliability estimates higher than 0.7 suggest good reliability. Estimates greater 

than 0.6 are deemed acceptable in the case of other indicators showing signs of good construct 

validity and indicate internal consistency and adequate convergence. Hair et al. (2014) provide 

the following formula for its estimation: 

 
Figure 7: Construct Reliability Formula (Hair et al., 2014: 619) 

All constructs show a CR above 0.6 except for the descriptive norm (0.289) (see 

Appendix A6). This value is in line with earlier findings of low standardized factor loadings for 

this construct. PBC and the injunctive norm show a CR between 0.6 and 0.7 while the remaining 

constructs display a CR above 0.7 . 

 

6.6.5.2 Average Variance Extracted 

As suggested by Hair et al. (2014), the Average Variance Extracted (AVE) was calculated 

accordingly: 

 
Figure 8: AVE formula (Hair et al., 2014: 619) 
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Adequate convergence is represented by an AVE of 0.5 or higher and was derived for 

each latent construct. The AVE for PBC, injunctive and descriptive norm, and self-enhancement 

was between 0.4 and 0.5 (see Appendix A7). Self-transcendence displayed a low AVE of 0.288, 

which is not in line with the good result of the Cronbach’s Alpha analysis and might be due to the 

high number of items. Finally, attitude and personal norm showed signs of adequate convergence 

(Hair et al., 2014). 

 

6.6.6 Discriminant Validity 

Discriminant validity was assessed in order to ensure that the estimated constructs were distinct 

from each other and are thus unique. Discriminant validity indicates that individual items only 

represent one of the latent constructs. In order to assess AVE, the square of the correlation 

between two factors, e.g. descriptive and injunctive norm, was compared to the AVE estimates 

for the respective factors (see Appendix A8). Higher AVE estimates indicate discriminant 

validity. The examination of all constructs except for injunctive and descriptive norms showed 

good discriminant validity. It is to note that this result is only due to the high correlation (0.773) 

between the two constructs themselves, i.e. descriptive and injunctive norm, while other 

correlations are lower. The high correlation makes sense as the two norms are related to the 

principle of subjective norm and it was postulated that these were correlated in the further 

analysis as well (Hair et al., 2014). 

6.6.7 Face Validity and Nomological Validity 

In addition to convergent and discriminant validity, constructs evaluated in SEM need to possess 

nomological and face validity. As outlined, we established face validity before conducting the 

actual survey. Nomological validity was assessed by examining the correlations between the 

constructs and whether they made sense according to theory (Hair et al., 2014). The majority of 

constructs were significantly correlated. With the TPB in mind, these findings made sense. The 

exceptions were the relationships between the self-transcendence values and the descriptive as 

well as the injunctive norm. In addition, the self-enhancement values were not found significantly 

correlated to the other constructs. While most research postulates a significant relationship 

between self-transcendence values and pro-environmental behavior, some research did only find 

a significant relationship when examining self-transcendence values instead of self-enhancement 
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values (Thøgersen & Ölander, 2002). The nature of the correlations, i.e. positive or negative, was 

in line with theory. It was therefore concluded that both face and nomological validity were 

attained. 

6.7 Structural Model Fit 

Following the CFA, we evaluated the validity of the structural model (See Figure 9). In 

accordance with the SEM process, our structural model explained the relationships between 

constructs in a more precise and simple way than the measurement model. Hence, the structural 

model included directed relationships between constructs unlike the measurement model that 

solely included correlational relationships (Hair et al., 2014). 

 

 
Figure 9: Structural Model 

We compared the fit of the structural model with the fit of the final measurement model 

(See Table 9). In SEM, it is not possible that a recursive structural model has a better fit than the 

measurement model. The fact that the structural model shows a slightly worse fit than the 

measurement model is thus reasonable. We further assessed the fit of the structural model as 

such. The assessment of the fit of the structural model was crucial to determine the fit between 

the theoretical research and the data. The evaluation of the different indices led to the conclusion 
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that the model fit was reasonable given the complexity of the model. In addition, we found that 

the indices supported a fit between the theory and the data (Hair et al., 2014). 

Model χ2 df P 
Normed 

χ2 NFI TLI CFI PNFI RMSEA 

Structural Model 1733.77 874 0 1.984 0.751 0.845 0.857 0.694 0.062 

Measurement Model 2 
excluding behavior 1514.70 856 0 1.770 0.783 0.879 0.891 0.708 0.054 

Table 9: Fit of the Structural and the Measurement Model 

Additionally, we compared the standardized loading estimates for the measurement and 

the structural model (see Appendix A8). While small changes were detected, it can still be argued 

for the stability of the constructs due to the small size of the respective changes. In addition, the 

construct reliabilities of the measurement and the structural model (see Appendix A9) only 

displayed small discrepancies as well (Hair et al., 2014). 
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Structural 
Relationship 

Unstandardized 
Estimate S.E. z-value P 

Standardized 
Estimate 

Self-enhancement → 
Attitude -0.087 0.068 -1.27 0.204 -0.081 
Self-enhancement → 
Personal norm -0.04 0.055 -0.739 0.46 -0.05 
Self-transcendence → 
Attitude 1.39 0.329 4.228 *** 0.382 
Self-transcendence → 
Personal norm 1.208 0.28 4.317 *** 0.437 
Personal norm → 
Intention 0.262 0.039 6.678 *** 0.877 
Attitude → 
Intention 0.013 0.026 0.5 0.617 0.057 
PBC → 
Intention 0.129 0.052 2.497 0.013** 0.295 
Injunctive → 
Intention 0.216 0.104 2.078 0.038** 0.482 
Descriptive → 
Intention -0.124 0.061 -2.037 0.042** -0.466 

Table 10: Structural Parameter Estimates 

Note: significance levels: ***=p<0.01; **=p<0.05 

Table 10 displays the standardized and unstandardized estimates for the structural paths. 

Three out of nine hypothesized relationships were not found significant at a p-value of 0.05. Even 

though the three estimates were in the hypothesized direction, the paths were not supported. One 

hypothesized relationship was found significant but not in the hypothesized direction, i.e. found 

negative instead of positive. Due to these results, the overall assessment shows that the majority 

of the results support the model derived from theory, but with a reservation for the four paths that 

were not fully supported (Hair et al., 2014). 

 Following, we compared the structural relationships with the correlational relationships 

from the measurement model (See Appendix A10). While some of the standardized estimates and 

correlational estimates were comparable, others showed a significant difference. This finding 

indicated a difference between the measurement and the structural model (Hair et al., 2014). 

 Finally, we examined the standardized residuals as well as the modification indices. When 

analyzing and looking for patterns of the standardized residuals, a pattern became obvious (See 
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Appendix C). Items of three construct combinations showed higher values than |4|. These were 

attitude and personal norm, attitude and PBC, and personal norm and PBC. This indicated a 

potential relationship between these constructs. Initially, we did not hypothesize a direct or 

indirect relationship between these three pairs of constructs. Examining the modification indices, 

directed influences displayed. In detail, descriptive norm on personal norm with a modification 

index of 46, attitude on personal norm with a modification index of 58 and personal norm on 

attitude with a modification index of 53. These findings strongly supported the addition of the 

respective relationships to the model in the case of conceptual validity. The conducted research 

did not focus on and in accordance did not reveal such relationships. In order to avoid 

respecifications of the model without legitimate theoretical research, we did not include the 

respective relationships in the model. 

 

6.8 Model Results 

6.8.1 Hypotheses 

Following the assessment of the validity of the model, the strengths of the hypothesized 

relationships were assessed and whether the empirical findings are in line with the theoretical 

research. See Table 11 on the next page. In order to estimate the effects within the model, a 

bootstrap was performed with 500 bootstrap samples and at a 95 percent bias-corrected 

confidence level. We adopted a conventional 0.05 significance level to evaluate the effects (Hair 

et al., 2014). 
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Hypo
thesis Hypothesized Relationship Nature Coefficient p-value Accepted 

1 Attitude → Intention + 0.013 0.617 no 

2 Injunctive norm → Intention + 0.216 0.038** yes 

3 Descriptive norm → Intention + -0.124 0.042** no 

4 PBC → Intention + 0.129 0.013** yes 

5 Personal norm → Intention + 0.262 *** yes 

6 Self-transcendence → Attitude + 1.39 *** yes 

7 Self-enhancement → Attitude - -0.087 0.204 no 

8 Self-transcendence → Personal norm + 1.208 *** yes 

9 Self-enhancement → Personal norm - -0.04 0.46 no 

Table 11: Hypotheses Testing 

Note: significance levels: ***=p<0.01; **=p<0.05 

Hypothesis 1 postulated a positive relationship between individuals’ attitudes toward meat 

reduction and their intentions to reduce their meat consumption. Against the expectation and the 

postulation of the TPB, the direct effect of attitude on intention was not found significant. 

Hypothesis 1 was therefore rejected. Furthermore, we found a significant positive effect of 

injunctive norm on intention. Hypothesis 2 was therefore accepted. In addition, Hypothesis 3 

proposed a positive relationship between individuals’ descriptive subjective norms and their 

intentions to reduce their meat consumption. While a direct influence of descriptive norm on 

intention was found significant, the identified effect was negative. As this finding is not in line 

with the postulated positive effect, Hypothesis 3 is rejected. Furthermore, a positive relationship 

between individuals’ PBC and their intentions to reduce their meat consumption was found. We 

thus accepted Hypothesis 4. In line with the TPB, we hypothesized a positive relationship 

between personal norms and intentions to reduce meat consumption. The study confirmed this 

proposition and Hypothesis 5 was therefore accepted. The relationship between personal norms 

and intentions was thereby the strongest in the model. In addition, we tested Hypothesis 6 which 

postulated a positive relationship between individuals’ self-transcendence values and their 

attitude towards meat reduction. In line with previous research, our findings supported the 

positive direct relationship. Along the same lines, we expected to find a negative relationship 

between individuals’ self-enhancement values and attitude. However, the relationship was not 
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found significant and Hypothesis 7 was rejected. Adding to the influence of self-transcendence 

values on attitude, a significant positive effect was also found for individuals’ self-transcendence 

values on personal norm. The direct influence was the second strongest in the model and we 

therefore accepted Hypothesis 8. Lastly, Hypothesis 9 proposed a negative relationship between 

individuals’ self-enhancement values and personal norm. The effect was not found significant 

and Hypothesis 9 was thus rejected. 

 

6.8.2 Correlation, Means and Standard Deviations 

The proposed correlation between injunctive and descriptive norm was found significant and 

strong (0.726). In order to give insights into the mindset of the respective sample group, the mean 

and the standard deviation for each construct are reported in Table 12. 

Construct Mean Scale Std. Deviation 
Coefficient of 

Variation 

Self-transcendence 4.765 1-6 0.628 0.132 

Self-enhancement 3.556 1-6 0.904 0.254 

Attitude 5.088 1-7 1.261 0.248 

PBC 4.206 1-5 0.714 0.170 

Personal norm 3.376 1-5 1.090 0.323 

Descriptive norm 3.227 1-5 1.332 0.413 

Injunctive norm 3.098 1-5 0.900 0.290 

Intention 2.506 1-3 0.538 0.215 

Table 12: Means and Standard Deviation 

Generally, the sample group seems to have a positive notion of meat reduction. The high 

mean for attitude (5.088 on a 7-point response scale) indicates a positive attitude towards meat 

consumption across the sample. In accordance with these findings, the mean for the intention to 

reduce meat consumption (2.506 on a 3-point scale) indicates that the sample group intends to 

rather decrease than increase their meat consumption in the next 2-3 years. Furthermore, the high 

mean of PBC (4.206 on a 5-point scale) indicates that the sample group, on average, feels rather 

capable of reducing their meat consumption. In addition, most of the respondents scored higher 

on self-transcendence values than on self-enhancement values. 
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6.8.3 Additional Analyses 

6.8.3.1 Indirect Effects 

Complementing the reported direct effects, we also examined indirect effects. In addition to the 

direct effect of self-transcendence on attitude, we also found a significant positive indirect effect 

of self-transcendence values on intention (0.405). This effect was mediated by attitude and 

personal norm. 

 
6.8.3.2 Control Variables 

The model was further examined by including different control variables. When including the 

different potential demographic characteristics as control variables, the model fit did not show a 

significant improvement. When adding the control variables to the model, no improvement of 

model fit was recognizable. The respective model fits can be found in Table 13. To make it more 

clear, the values indicating the best fit are marked green for each index. 

Model χ2 df P 
Normed 

χ2 NFI TLI CFI PNFI RMSEA 
Structural 
Model 1733.78 874 0.0 1.98 0.751 0.845 0.857 0.694 0.062 
Including 
Control 
Variables 2029.78 1090 0.0 1.86 0.738 0.838 0.856 0.656 0.058 

Table 13: Model Fit with Control Variables 

Furthermore, we compared the coefficients and the significance levels for the structural 

model with and without control variables (See Table 14). As can be seen, adding the control 

variables did not substantively change the results of the identified relationships. All hypothesized 

relationships showed the same level of significance and the same nature, i.e. positive or negative. 

This speaks for the robustness of our model in the context of meat reduction and the stability of 

our results. 
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Hypo
thesis Hypothesized Relationship 

Model excluding control 
variables 

Model including control 
variables 

Coefficient p-value Coefficient p-value 

1 Attitude → Intention 0.013 0.617 0.063 0.582 

2 Injunctive norm → Intention 0.216 0.038** 0.53 0.033** 

3 Descriptive norm → Intention -0.124 0.042** -0.505 0.043** 

4 PBC → Intention 0.129 0.013** 0.274 0.014** 

5 Personal norm → Intention 0.262 *** 0.853 *** 

6 Self-transcendence → Attitude 1.39 *** 0.406 *** 

7 Self-enhancement → Attitude -0.087 0.204 -0.061 0.342 

8 Self-transcendence → Personal norm 1.208 *** 0.503 *** 

9 Self-enhancement → Personal norm -0.04 0.46 -0.015 0.832 

Table 14: Coefficients with and without Control Variables 

Note: significance levels: ***=p<0.01; **=p<0.05 

Only two control variables were found to have a significant influence (p<0.05). In detail, 

both age and gender revealed significant effects on attitude (See Table 15). In order to further 

evaluate the influence of these control variables, we conducted Levene’s test for Equality of 

Variances. To examine the influence of gender, we conducted a T-test. We only tested for the 

influence of ‘female’ and ‘male’ as there was only one ‘other’ response. We found that on 

average females (M=5.256) had a more positive attitude towards meat reduction than men 

(M=4.714) (p<0.01). 

Structural Relationship 
Unstandardized 

Estimate S.E. z-value P 
Standardized 

Estimate 

Gender → Attitude 0.344 0.157 2.190 0.029** 0.132 

Age → Attitude 0.072 0.029 2.527 0.011** 0.164 

Table 15: Significant Effects of Control Variables 

Note: significance levels: **=p<0.05 
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Furthermore, we examined the influence of age. Therefore, we re-coded the variable age 

into different age groups (18-21, 22-25, 26-29, 30-34). In order to find significant differences, we 

conducted a one-way ANOVA (See Table 16). We found some significant differences between 

groups. These were between the age group 18-21 and 22-25 as well as 18-21 and 26-29. The 

results indicated that the attitude towards meat reduction among the 18-21 was significantly less 

positive than the attitude among the 22-29 year old’s. 

Group Age range N Mean Std. Deviation 

1 18-21 53 4.636 1.113 

2 22-25 151 5.186 1.236 

4 26-29 51 5.322 1.301 

5 30-34 6 4.619 1.927 
Table 16: One-Way ANOVA Results 

 

6.8.3.3 Post Hoc Analyses 

In addition to the hypothesized relationships, which were based on examined theory, we 

conducted a post hoc analysis based on the diagnostic information provided by AMOS. As 

outlined, the examination of the standardized residuals and the modification indices suggested 

three additional direct effects. In detail, adding a path from descriptive norm to personal norm, 

from personal norm to attitude, and from attitude to personal norm was suggested. 

Model χ2 df P 
Normed 

χ2 NFI TLI CFI PNFI RMSEA 
Structural 
Model 1733.77 874 0 1.984 0.751 0.845 0.857 0.694 0.062 

Post Hoc 
Model 1574.76 871 0 1.808 0.774 0.873 0.883 0.713 0.056 
Table 17: Model Fit Post Hoc Analysis 

Adding the three paths to the model led to an improvement of the model fit (See Table 

17). Furthermore, two of the three suggested paths displayed significance (See Table 18). In 

detail, descriptive norm showed a significant positive effect on personal norm (0.769). While the 

positive influence of personal norm on attitude (0.839) was found significant, the effect of 

attitude on personal norm was not significant. 
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Structural Relationship 
Unstandardized 

Estimate S.E. z-value P 
Standardized 

Estimate 

Descriptive norm → 
Personal norm 0.721 0.14 5.141 *** 0.769 
Attitude → 
Personal norm -0.298 0.184 -1.616 0.106 -0.402 
Personal norm → 
Attitude 1.132 0.167 6.785 *** 0.839 

Table 18: Estimates Post Hoc Analysis 

Note: significance levels: ***=p<0.01 
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7. Discussion and Implications 

7.1 Discussion of Results 

The main purpose of this study is to enhance research on meat reduction from a pro-

environmental perspective. As such, the objective was to both confirm as well as to discover 

specific relationships. Accordingly, the TPB model provided the basis for this study, which we 

extended with additional norms and values. 

 Our first research question identified sustainable diets as based on three pillars namely the 

environment, the economy, and people. Therefore, we concluded that sustainable eating behavior 

is environmentally friendly (FAO, 2010). Both sustainable and environmentally responsible 

eating is a complex issue since it encompasses various types of foods and there is no exact 

definition (Dagevos & Voordouw, 2013, Hoek et al., 2017). For environmentally responsible 

diets, we proposed that the type of foods is relevant rather than other factors such as the origin 

(e.g. Aleksandrowicz et al., 2016). Refraining from or reducing the intake of specific foods that 

have a negative impact on the environment is thus essential. Animal-based foods are considered 

to be particularly harmful to the environment (Dagevos & Voordouw, 2013). Consequently, we 

suggest a reduction of these types of food (Portney, 2015). In this context, individuals’ meat 

reduction is considered to be especially impactful (Lea & Worsley, 2008). We thus conclude that 

reducing meat consumption is integral to establishing an environmentally friendly diet (Portney, 

2015). 

 Next, we answer our subsequent research questions by means of the hypothesized 

relationships between studied variables. Mixed support has been found for our hypotheses 

regarding both the original and extended TPB variables. To understand what these findings 

actually entail, the various relationships are discussed. 

 First of all, contradictory to our hypothesis the relationship between attitude and intention 

was not found significant. This is also contradicting previous research as usually a significant 

positive relationship is found regarding intentions to reduce meat consumption (Çoker & Van der 

Linden, 2020; Rees et al., 2018; Lentz et al., 2018; Zur & Klöckner, 2014). One potential reason 

might be that the relationship between attitude and intention might have been influenced by other 

factors, causing an attitude-intention gap which entails that individuals hold a positive attitude 

towards a behavior yet do not plan to act accordingly (Vermeir & Verbeke, 2006; Vermeir & 

Verbeke, 2008; Arvola et al., 2008). A potential explanation is that purchase decisions are usually 

based on reasons such as convenience, rather than pro-environmental motives (Vermeir & 
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Verbeke, 2006). Furthermore, individuals might not feel like their individual actions would make 

a difference, implying low perceived consumer effectiveness. In addition, uncertainty due to the 

lack of sufficient or correct information about meat reduction as a sustainable consumer behavior 

might influence one’s intention. Moreover, a low perceived availability of meat-free options 

might have had an impact (Vermeir & Verbeke, 2006). Another possible explanation for this 

might be that personal norm replaced attitude. Accordingly, Chan and Bishop (2013) found that 

personal norms directly influenced recycling intention, even replacing attitude (Chan & Bishop, 

2013). Another potential argument could be that personal norm is apparent in one’s attitude 

(Kaiser, 2006). This would be consistent with the results found in the post hoc analyses. Another 

possible reason could be that only cognition-based attitude was considered in this study. 

However, research also points out the relevance to include feeling-based attitude (e.g. Burns & 

Neisner, 2006 in Park & Ha, 2012). Possibly, an inclusion of both types of attitude could have led 

to a significant effect. 

 Additionally, as hypothesized, we found a significant relationship between PBC and 

intention. PBC positively impacts meat reduction intentions. Yet, it should be noted that this is 

the weakest significant effect found. This finding is in line with other research, as the PBC is 

found to significantly influence intentions to reduce meat consumption (Çoker & Van der Linden, 

2020; Rees et al., 2018). In addition, Çoker and Van der Linden (2020) also identified PBC as the 

weakest predictor of intention. The positive relationship between PBC and intention leads to the 

conclusion that individuals who feel capable of performing meat reduction, i.e. when the 

behavior looks feasible, are more likely to actually conduct meat reduction behavior. The fact 

that PBC has a relatively weak effect compared to other constructs can be explained by the fact 

that one’s perception of control is a complex construct including various aspects such as 

availability of alternatives and cost-benefit analysis, but also taking into account the social and 

cultural context (Çoker & Van der Linden, 2020). Along these lines, some studies did not find a 

significant effect at all (e.g. Onel, 2017; Lentz et al., 2018). 

 Moreover, the injunctive subjective norm is found to have a significant effect on meat 

reduction intentions. This is in line with previous research, as injunctive norms are usually found 

to have a positive influence on intentions (e.g. Fornara et al., 2011). Noticeable, while the 

identified influence of injunctive subjective norm on intention is positive, it is weaker than the 

influence of personal norm on intention. This indicates that individuals also feel social pressure 

of doing what is approved by important others in the context of meat reduction. Along these 
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lines, it is not uncommon that the incorporation of personal and descriptive norms weaken the 

effect of injunctive norm on intention (Niemiec, Champine, Vaske & Mertens, 2020). 

 Furthermore, the descriptive subjective norm was found to negatively influence meat 

reduction intention. We therefore rejected our hypothesis that the descriptive norm positively 

impacts meat reduction intention. This finding contradicts existing pro-environmental research. 

For instance, Fornara et al. (2011) which found the descriptive subjective norm to positively 

influence household waste recycling intentions (Fornara et al., 2011). In addition, descriptive 

norm was also found to positively influence green food purchase intentions (Ham et al., 2015). In 

accordance with the findings of our study, other studies have also found a positive effect of 

negative descriptive norm as well as a negative effect of positive descriptive norm. 

 A potential explanation could be related to the free rider problem. In this case, individuals 

might profit from the collective benefit, hence a positive impact on the environment but do not 

take action themselves. Therefore, individuals might not feel like they have to contribute when 

others around them reduce their meat consumption (e.g. Kinzig et al., 2013). Moreover, a 

negative descriptive norm can also lead to a positive impact on the respective behavior. Political 

research found that engagement in a desired action can increase when other individuals do not 

behave in the desired way. Here, this lack of action of others results in emotional arousal, which 

then increases the likelihood of taking action (e.g. Schuck & De Vreese 2012; Valentino, Brader, 

Groenendyk, Gregorowicz, Hutchings, 2011). Along the same lines, it could be conceivable that 

individuals, who are generally in favor of meat reduction, might get triggered to engage in meat 

reduction when others around them do not take action. In addition, it could be that the injunctive 

and descriptive norms are not aligned. It is argued that a conflict between these two norms will 

result in weaker intentions. Therefore, it is of interest to consider how both norms interact and 

thereby impact meat reduction (Smith, Louis, Terry, Greenaway, Clarke, & Cheng, 2012). 

 Moreover, the finding that personal norm positively influences meat reduction intention is 

in accordance with our outlined hypothesis. This finding is consistent with previous research, 

such as in the research of Onel (2017) who also found a significant positive relationship between 

personal norm and pro-environmental purchase behavior (Onel, 2017). Other pro-environmental 

research that also found a significant positive relationship between these two constructs was 

conducted in, for instance, the field of public transportation (Bamberg et al., 2007) and recycling 

(Nigbur et al., 2010; White et al., 2009). Furthermore, Chan and Bishop (2013) found that 

personal norms directly influence recycling intention, thereby even replacing attitude (Chan & 
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Bishop, 2013). Overall, these findings show that if individuals feel morally obliged, they are 

more likely to reduce their meat consumption. Noticeably, the effect of personal norm on 

intention is considerably higher than the effect of injunctive norm, i.e. the feeling of social 

pressure. 

 With regard to our second research question   Which norms drive meat reduction?   we 

conclude that personal norm and injunctive descriptive norm drive meat reduction. The influence 

of personal norm is the strongest and, we therefore conclude that the most important norm 

regarding meat reduction is personal norm. Furthermore, injunctive descriptive norms drive meat 

reduction but have a weaker influence on individuals’ intention. Whereas personal norm and 

injunctive subjective norm are positively related to meat reduction intention, we found that the 

descriptive subjective norm is negatively related to meat reduction intention. We therefore 

conclude that the descriptive subjective norm does not drive meat reduction behavior but rather 

impedes this behavior. 

 Furthermore, in line with our expectations, self-transcendence values were positively 

related to personal norm and to attitude. In addition, we found a significant indirect effect of self-

transcendence values on meat reduction intentions, mediated by attitude. The finding that self-

transcendence is positively related to attitude is in accordance with existing research. As such, De 

Boer et al. (2007) stated that the indirect influence of values on actions may operate through 

certain combinations of related concepts such as attitudes (De Boer et al., 2007). Along the same 

lines, the finding that self-transcendence is positively related to personal norm is in accordance 

with previous research. Several studies found that individuals with strong self-transcendence 

values are more likely to inherit pro-environmental norms and act environmentally friendly (e.g. 

Nordlund & Garvill, 2003; Schultz et al., 2005 in Steg et al., 2014). This indicates that 

individuals with strong stronger self-transcendence values are more likely to have a positive 

attitude and intention towards meat reduction. 

 Contradicting our hypotheses, self-enhancement was not found to significantly impact 

either attitude or personal norm. This is not in line with the majority of research on pro-

environmental behavior that found both self-transcendence and self-enhancement values relevant 

to pro-environmental behavior (e.g. Nordlund & Garvill, 2002; Thøgersen & Ölander, 2002). 

Some studies did not report significant effects of self-enhancement or egoistic values as well. For 

instance, Bouman, Steg, and Kiers (2018) only found inconsistent effects of self-enhancement 

values on environmental behaviors and beliefs (Bouman et al., 2018). In a similar vein, previous 
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research has found a weaker relationship between self-enhancement values and pro-

environmental behavior and beliefs compared to self-transcendence values. Research argues that 

the strengths of the influence of self-enhancement values depends on the costs related to the 

respective beliefs and behavior. Therefore, if a pro-environmental behavior also offers egoistic 

benefits, a positive relationship between self-enhancement values and the respective pro-

environmental behavior could be found. On the one hand, meat reduction might require effort, 

e.g. in terms of finding new recipes. On the other hand, meat reduction also results in egoistic 

benefits related to health and financial savings. In conclusion, the lack of influence of self-

enhancement values could be explained by inconsistency of the self-enhancement, hence egoistic, 

motives related to meat reduction. The perceived personal benefit thus depends on weighing 

negative sides such as effort against positive sides such as health (Bouman et al., 2018; Steg & 

De Groot, 2012). 

 With regard to our third research question   Which values drive meat reduction?   we 

conclude that self-transcendence values drive meat reduction. Self-transcendence values 

positively impact attitude and personal norm as well as intention when mediated by attitude. We 

thus conclude that an individual is more likely to engage in meat reduction the stronger the 

benevolence and universalism values, hence self-transcendence values, are. Accordingly, if an 

individual feels concerned with people, society and nature, the higher the probability for meat 

reduction for the respective individual. Since meat consumption harms the environment it is 

therefore not surprising that strong self-transcendence values lead to meat reduction. 

 Furthermore, the post hoc analyses identified additional significant direct effects, which 

were not included in the model. These comprised an effect of personal norm on attitude and 

descriptive norm on personal norm. As outlined, the theoretical foundation of this study was not 

sufficient to include these additional relationships in the structural model. However, the general 

characteristics of the TPB do not speak against including such a relationship between personal 

norm and attitude. Generally speaking, the components of the TPB are interrelated and both the 

components as such, as well as their interaction, influence the respective intention and/or 

behavior (Ajzen, 1991; Bauer et al., 2018). It is thus not inconceivable that a relationship of this 

kind exists. 

 Furthermore, a relationship between descriptive subjective norm and personal norm in the 

context of meat reduction could be possible as well. Along these lines, it is argued that subjective 

norms develop into personal norms, thereby becoming internalized (Hopper & Nielsen, 1991; 
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Schwartz & Howard, 1980 in Valle et al., 2005). This relationship between the subjective and 

personal norm is also found in the study of Valle et al. (2005) in the context of recycling (Valle et 

al., 2005). It should however be noted that this is the subjective norm in general, and thus does 

not focus on the descriptive subjective norm as such. 

 Based on these findings, we conclude that the TPB is a suitable framework in order to 

research meat reduction. It is advised to extend the TPB with the additional variables of personal 

norm and values. The incorporation of these variables is supported as they were found to be 

strong direct and indirect predictors of intention to reduce one’s meat consumption. Furthermore, 

the model fit showed no significant improvement when adding the demographics as control 

variables and only two significant relationships were found. This leads to the assumption that the 

model is robust. It should be noted that by adding additional variables to the TPB model, original 

relationships can be impacted. In this study, this was most likely the case for the relationship 

between attitude and intention. 

 
7.2 Implications of the Research 

7.2.1 Theoretical Implications 

The findings of this study are valuable in the academic field as they give a novel look at the 

factors influencing meat reduction behavior. This study thus complements and enhances existing 

literature while also serving as a medium for future research. This study is furthermore relevant 

for organizations such as NGOs, other businesses, the government and other parties that wish to 

enforce meat reduction strategies to, for instance, minimize the environmental impact of meat 

consumption. 

As for the theoretical relevance, this study tries to enhance existing research on the novel 

topic of meat reduction as a pro-environmental behavior. This topic is regarded novel as most 

research on meat reduction is health-oriented instead of having a pro-environmental orientation 

(Çoker & Van der Linden, 2020). Moreover, most similar research has been performed on meat 

substitution rather than meat reduction (De Bakker & Dagevos, 2012). In addition, this study 

gives a comprehensive overview and additional insights into the factors behind meat reduction. 

Correspondingly, the focus of this study is on internal pre-conditions, specifically norms and 

values, of meat reduction. 
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In accordance, this study incorporates rational choice models i.e. the TPB and social 

psychology theories, especially moral theories. As such, this study provides transdisciplinary 

insights by incorporating various considerations such as moral deliberation instead of solely 

focussing on the Homo Economicus assumption within rational choice models (Anderson, 2000). 

This is highly relevant as pro-environmental behaviors, such as meat reduction, are a mix 

between acting out self-interest and pro-social motivations (Bamberg & Möser, 2007). It is 

therefore of importance to include measures of self-interest and motivations based on the interest 

of others when examining pro-environmental behavior (Kaiser et al., 2005). Along these lines, 

our model, with its basis in the TPB, provides additional value as personal norm is considered. In 

addition, most studies do not distinguish injunctive subjective norm and descriptive subjective 

norm as different constructs. Therefore, this study also enhances existing research on the 

subjective norm in a pro-environmental context. 

Besides the moral considerations, this study examines values related to meat reduction 

behavior as these have also been found highly relevant in social dilemmas (Van Doorn & 

Verhoef, 2015). A joint examination of social norms and values is of interest as they are inherited 

by every individual and are difficult to change. Moreover, both constructs are motivations and 

ideas deeply rooted in oneself and relatively stable over long time periods (Vermeir & Verbeke, 

2006). Thus, by extending the TPB model with self-transcendence and self-enhancement values, 

this model adds to existing research. All in all, the combination of both norms and values 

provides new insights and a more comprehensive view of meat reduction behavior, which adds to 

existing literature on the topic of meat reduction as a pro-environmental behavior. 

 

7.2.2 Managerial Implications 

Besides the theoretical implications, this study also provides considerable practical implications. 

As outlined, self-transcendence values and personal norm were found to have the strongest 

positive influence on meat reduction. Respectively self-transcendence values on attitude, self-

transcendence on personal norm and personal norm on intention. The focus of the practical 

implications is thus on these two constructs, i.e. self-transcendence values and personal norm. In 

addition, PBC and the injunctive subjective norm were also found to have a positive, yet less 

strong, effect on meat reduction intention. Furthermore, the descriptive subjective norm was 

found to be negatively related to meat reduction intention negatively. Therefore, these three 

constructs will also be considered. 
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 It should furthermore be noted once more that meat reduction is different from most other 

research examining meat consumption in a pro-environmental context as the focus in previous 

research is rather on meat substitution (Apostolidis & McLeay, 2016b). A notable difference is 

thus that this research is not focused on an actual product with an influence on meat consumption. 

Hence, it is rather a type of behavior for which recommendations are provided. 

Moreover, in order to give a comprehensive overview of the entire spectrum of consumers 

who do consume meat, this study does not make a distinction between different consumer groups 

according to their level of meat consumption (except for the exclusion of strict vegetarians and 

vegans). As such, the results will provide insights that could be essential for meat reduction 

efforts concerning the whole society, rather than one specific consumer group (Lentz et al., 

2018). 

There are various approaches to encourage pro-environmental behavior. As argued by 

Turaga et al. (2010), policies that aim to change behavior need to involve the combination of 

economic incentives, education, and information provision in order to attain a change in beliefs 

and inherently a behavioral change (Turaga et al., 2010). In a similar vein, De Bakker and 

Dagevos (2010), proposed various sustainable consumption policy recommendations that can be 

carried out by the government and facilitating groups in the business sector or society. The 

formation of intervention groups is one of such recommendations. These groups can consist of 

socio-cultural, marketing and policy experts which together develop change strategies and 

concrete proposals for policy development. In addition, information provision and promoting 

meat reduction as a ‘normal’ eating pattern are suggested (De Bakker & Dagevos, 2010). 

Accordingly, Apostolidis and McLeay (2016a) suggest the use of interventions and policies 

including educational campaigns and information provision as adequate ways to achieve a 

reduced meat consumption (Apostolidis & McLeay, 2016a). 

 As for economic incentives, it is argued that price based instruments that focus on 

differences between private and social costs, such as taxes, could be appropriate. It is proposed 

that a tax on consumption is more adequate than a tax on meat production partially due to its high 

monitoring costs (Edjabou & Smed, 2013). However, the use of financial and economic 

incentives, such as taxes, have been contested in academic research (e.g. Säll & Gren, 2015). It is 

found rather controversial as these measures are often not globally feasible and receive a 

substantial amount of consumer opposition (Apostolidis & McLeay, 2016b). It is thus argued that 

a meat tax could only work in combination with other methods such as campaigns and message 
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framing strategies (Lentz et al., 2018). 

 In addition, educational measures such as campaigns and information provision that aim 

at informing individuals can increase awareness, encourage alterations in meat consumption 

behavior and ultimately aid in the overall acceptance of meat reduction (Dagevos & Voordouw, 

2013). It is advised to establish educational programs independent of individual knowledge 

levels, which increase awareness and understanding of one’s responsibility towards the 

environment (Fang et al., 2017). It should be noted that providing information in itself will lead 

to increased knowledge and awareness, in this case of the effect of meat consumption on the 

environment. Yet, it is argued that it does not necessarily lead to a behavioral change 

(Abrahamse, Steg, Vlek, & Rothengatter, 2005; Nolan, 2010). Inherently, the general provision 

of information might not lead to a decrease in the intention-behavior gap either (e.g. Sheeran & 

Webb, 2016). In order to achieve a behavioral change, the communication needs to be more 

focused on an individuals’ impetus for conducting a certain behavior (Barr & Gilg, 2007 in 

Graham & Abrahamse, 2017), such as norms and values which will be addressed in more detail 

in the next section. 

 Concerning interventions, both downstream and upstream interventions are needed. On 

the one hand, downstream interventions focus on the individual with the aim of altering behavior 

to decrease the negative effects of the behavior. On the other hand, upstream interventions are 

policy and governmental initiatives that prevent a given behavior and thus its detrimental effects 

(Verplanken & Wood, 2006). A further distinction can be made between antecedent strategies 

and consequence strategies. The former being focused on adapting aspects that precede behavior, 

whereas the latter is aimed at adjusting the consequences of these actions. A similar distinction 

can be made between informational strategies, which focus on changing internal conditions, and 

structural strategies, which are focused on the external circumstances of the given behavior (Steg 

& Vlek, 2009). 

 The positive pro-environmental effects from these policies, economic incentives, 

educational measures and interventions should be communicated to society in order to increase 

the effectiveness. This can, for instance, be done by organizing open conferences (Gkargkavouzi 

et al., 2019). Furthermore, it is advised to utilize the internet and social media to spread the 

policies to stimulate pro-environmental behavior as social media has a great influence on public 

opinion (Wang, Wang, Guo, Zhang, & Wang, 2018). Accordingly, organizations that aim at 

changing lifestyles have to ensure that the environmental impacts of the given behavior are 
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incorporated in their daily reasoning (Jackson, 2005 in Gordon, Carrigan, & Hastings, 2011). In a 

similar vein, it is argued to turn behavior into a conscious process to establish behavioral change 

in the long-term (Gkargkavouzi et al., 2019). 

 As the focus of this study is on effectively addressing behavioral change and on its 

motivational factors, i.e. norms and values, antecedent strategies related to information provision 

are of importance, be it by education or promotion. In a similar vein, as internal conditions to 

meat reduction are researched rather than changes to the external context related to this behavior, 

informational strategies are found more relevant. Moreover, this type of strategy works best when 

the pro-environmental behavior is rather convenient and inexpensive (Steg & Vlek, 2009), which 

can be assumed to be the case for meat reduction behavior. Accordingly, it is proposed to focus 

on meatless days, the reduction of portions of meat and encouraging an adjustment in lifestyles 

(Apostolidis & McLeay, 2016a) rather than economic incentives such as taxes. 

 As indicated, to achieve a behavioral change it is essential to implement focused 

communication, i.e. based on the specific norms and values related to a behavior (Barr & Gilg, 

2007 in Graham & Abrahamse, 2017). As such, the identification of norms and values related to 

sustainable consumption yields a deeper understanding of non-sustainable and sustainable 

behaviors. It can furthermore give insights into which norms and values should be addressed in 

order to influence such behavior (Vermeir & Verbeke, 2006). These insights are valuable for 

various organizations, such as the government and businesses (Trudel, 2018). 

Message framing, referring to the process of communicating messages in various manners 

influencing one’s interpretation and usage of the message, is a way to focus on motivational 

factors, such as norms and values (Chong & Druckman, 2007). Generally, it is advised to use 

positive messaging, i.e. referring to gains rather than losses, as this has a more effective impact 

which ultimately leads to behavioral change (Spence & Pidgeon, 2010). If targeted messages are 

focused on the values important to individuals, it aids in awareness-raising and stimulation of 

these values (Graham & Abrahamse, 2017). Accordingly, when reminding individuals of their 

values the probability is higher that one will comply with these values (Fazio, 1995 in Graham & 

Abrahamse, 2017). Correspondingly, “if the right buttons are pushed” (Vermeir & Verbeke, 

2008: 550), meat reduction will become more likely (Vermeir & Verbeke, 2008).  

In this study, self-transcendence values were found to positively influence one’s attitude 

towards meat reduction and personal norm. Furthermore, a positive indirect effect on meat 

reduction intention was found. Regarding message framing, it is thus proposed to focus on self-
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transcendence values. A targeted message could, for instance, highlight the fact that becoming a 

meat reducer will have a positive impact on climate change by contributing to keeping the 

temperature increase below 2 degrees Celsius (Carrington, 2018). This message or comparable 

messages could be spread in the context of, for instance, governmental campaigns promoting 

meat reduction. Eventually, by promoting these specific values long-term, sustainable 

consumption can be achieved (Vermeir & Verbeke, 2008). It is also advised to take emotional or 

symbolic messaging into account in combination with values (Stoll-Kleemann & Schmidt, 2017). 

Emotional messages could, for instance, encourage meat reduction in order ‘to keep the world a 

place your grandchildren want to live in’. Such messages could be communicated by, for 

instance, pro-environmental organizations. 

Furthermore, to stimulate values that drive meat reduction, cognitive dissonance needs to 

be addressed (Stoll-Kleemann & Schmidt, 2017). One way to utilize cognitive dissonance could 

be to place signs in supermarkets addressing individuals’ values and the corresponding behavior 

at the point of purchase. For instance, the meat section could hold a sign saying ‘Care about the 

future of our world? Try the hybrid meat option!’ or the like. Moreover, as individuals aim for 

harmony between their own actions and values and the one’s inherited by their aspirational 

reference group (Arnould, Price, & Zinkhan, 2004), cognitive dissonance could be reduced by 

social norms, hence the promotion of meat reduction by this group (Stoll-Kleemann & Schmidt, 

2017). This can for instance be achieved by having opinion leaders as role models (O’Riordan & 

Stoll-Kleemann, 2015). Examples of opinion leaders could be famous individuals, like Johnny 

Depp, who portray their opinion about meat consumption publicly (Dibb & Fitzpatrick, 2014 in 

Stoll-Kleemann & Schmidt, 2017). Accordingly, it was found by various studies that the behavior 

of these role models support pro-environmental behavior (Steg & Vlek, 2009). 

In line with Onel (2017), our findings suggested focusing on addressing self-

transcendence values as well as various normative aspects to promote pro-environmental 

behavior (Onel, 2017). As the effect of personal norm on intention was found positive with a 

comparably high impact in this study, it is argued that messages should focus on the personal 

norm rather than the subjective norms. In a similar vein, Terlau and Hirsch (2015) also state that 

increasing one’s personal responsibility and hence facilitating a change in behavior can be 

achieved by promotion, campaigns, and marketing (Terlau & Hirsch, 2015). Moreover, it is 

found that when providing information about the environmental impacts of meat, individuals’ 

concern and thus one’s ascribed responsibility will increase, especially for individuals with high 
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self-transcendence values (Graham & Abrahamse, 2017). 

 Onel (2017) argues that various consequences of the behavior of interest need to be 

conveyed in order to target individuals’ personal norm. These consequences can be either 

positive or negative, however as indicated before, positive messaging is preferred (Spence & 

Pidgeon, 2010). Therefore, making individuals aware of the effect of meat consumption and meat 

reduction on the environment in turn activates self-responsibility and one’s moral obligation. This 

is depicted by the personal norm as introduced by Schwartz (1977). An example of a targeted 

message could, for instance, include that by having one meatless day in the week 3,5 animals are 

spared per person. In turn, a change of eating patterns of this kind will lower the GHG emissions 

(Nelson, n.d.). Furthermore, offering free access to or public viewings of popular and highly 

discussed documentaries educating individuals about the impact of meat consumption on the 

environment, e.g. ‘Cowspiracy’ (https://www.cowspiracy.com/) would allow individuals to easily 

get a grasp of the impact of their own individual actions. 

Besides promotion and messaging, personal norms are also important regarding 

interventions (Zur & Klöckner, 2014). In accordance, practical examples of activating the 

personal norm are, for instance, informing individuals about environmental consequences of their 

behavior. This can be done by the publishing of consumer guides and utilizing an online 

calculator that shows the environmental impacts of a given behavior (Zur & Klöckner, 2014). In 

addition, it is proposed to use nudging, i.e. “the creation of stimuli to make people act in a certain 

manner … by definition a rational self-obligation of consumers” (Terlau & Hirsch, 2015; 168). 

For instance, in Denmark green footprints were utilized to direct individuals to trash bins instead 

of disposing of their trash somewhere else (Terlau & Hirsch, 2015). This concept could be 

utilized with regards to meat reduction, for instance using green footprints in university canteens 

to lead students to meat-free food. 

 To recall, we found that the injunctive subjective norm positively influences meat 

reduction intention. In addition, it is thus suggested to target this norm in particular. Accordingly, 

it is proposed to emphasize the general trend of meat reduction as a pro-environmental behavior, 

as individuals are prone to follow what others approve of (Ham et al., 2015). Therefore, pro-

environmental organizations or initiatives could utilize social media to encourage meat reduction. 

In terms of the injunctive norm, incentivizing that users post about their meat reduction behavior, 

can be useful. This would show that individuals, to which one is connected on social media, 

engage in meat reduction and approve of it. Such posts can be promoted by introducing hashtags 
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(e.g. #meatreducer). However, it should be noted that communicating what individuals ought to 

do can also have an opposite effect on behavior. As such, assertive injunctive messages, in this 

study for instance ‘Everyone must engage in meat reduction behavior to save the planet’, might 

lead to resistance (Trudel, 2018). It is therefore of importance to carefully choose the exact 

messaging. 

 As outlined, the findings of this paper suggest that the descriptive norm had a negative 

effect on meat reduction intention. Generally, addressing descriptive norms in a practical context 

is rather critical and one has to be careful as the ‘wrong’ message can backfire and increase 

undesired behavior. Addressing individuals with different levels of engagement in the desired 

behavior with the same message can lead to issues. These especially concern individuals already 

engaging in the desired behavior above average adjusting to the lower average level (Kinzig et 

al., 2013, Schultz et al., 2007). As targeting with a distinction of the different levels of meat 

reduction or consumption is rather impractical, research advises to combine both injunctive and 

descriptive elements. The inclusion of injunctive norm can be reconstructive as to its ability to 

mitigate these undesired effects (Schultz et al., 2007). Furthermore, research has found that 

messaging including both injunctive and descriptive norms has a higher influence on a given 

behavior than the inclusion of either type alone (Cialdini, 2003). In accordance, the joint 

utilization of subjective norms in messaging can be beneficial for organizations and campaigns 

promoting meat reduction. A potential message including both norms could read ‘Most people 

encourage meat reduction but do not take action. Be the one to act!’ 

 Furthermore, as PBC was also found to significantly predict intention, it is advised to 

provide information about how the respective behavior, i.e. meat reduction, can be carried out 

(Fang et al., 2017). As such, pointing out the fact that individuals are responsible and able to 

perform the respective behavior is key to behavioral change. Indeed, only communicating the 

(detrimental) effects of individuals’ behavior does not always lead to an actual behavioral 

change. However, when explaining how to conduct a certain behavior, the behavior seems more 

feasible and is thus more likely to be performed (Onel, 2017). Accordingly, a practical example 

of an intervention program that takes up the how is “Meatless Monday” 

(www.meatlessmonday.com), established in the US in 2003 and currently holding a global 

presence. This program includes recipes, online information, forms the basis for meatless 

initiatives, provides articles, and gives a sense of community. Thereby, increasing availability 

and familiarity with foods that do not contain meat and increasing overall awareness of meat 
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reduction. As such, it aids individuals in reducing their meat consumption by means of practical 

information (Zur & Klöckner, 2014). Other organizations can take this initiative as an example in 

their efforts to achieve meat reduction. Furthermore, other measures should be taken to facilitate 

the easiness of meat reduction behavior. For instance, canteens could introduce, e.g. two days a 

week on which the majority of the offered food would be meat-free. We advise not to introduce 

entirely meatless days to avoid resistance. Another specific suggestion concerning supermarket 

placements is to place the meat and hybrid or non-meat products next to each other with signs 

saying ‘You can use me for cooking the same meals without meat’. This would most likely make 

the decision on what to cook with, for instance, hybrid meat, considerably easier. Consumers 

would not have to think about how to eat less meat or even be vegetarian but could easily cook 

and shop as they are used to while reducing their meat consumption. 

 It should be noted that it is not only found difficult to initiate a behavioral change, but it is 

also considered challenging to sustain such a change (Gordon et al., 2011). Sustaining a change is 

amongst others perceived difficult due to the intention-behavior gap as identified by e.g. Sheeran 

and Webb (2016) which also holds true for meat reduction (Loy, Wieber, Gollwitzer, & 

Oettingen, 2016). It is therefore advised to promote forming an implementation intention (Ajzen, 

2006). Accordingly, a meta-analytical review shows that the inclusion of implementation 

intentions increases the probability of actual behavior (Gollwitzer & Sheeran, 2006). An 

implementation intention is a detailed plan including factors such as the when, where, and how of 

conducting the given behavior. Formulating such a plan facilitates one’s ability to perform the 

intended behavior (Ajzen, 2006). Similarly, Steg and Vlek (2009) argue that commitment 

strategies, i.e. strategies including an implementation intention, are lucrative in stimulating pro-

environmental behavior (Steg & Vlek, 2009).  

 As for this study, implementation intention plans could include specific days in the week 

(when) without consuming meat (how), such as Meatless Mondays. Another example could be to 

have the ‘rule’ to only eat meat on the weekend, special occasions, or in restaurants. Furthermore, 

apps for planning meals throughout the week could be utilized for this purpose. An example of 

such an app is MealBoard (http://www.mealboard.com/). Herewith, individuals can easily plan 

meals beforehand while adhering to one’s own rules, for instance only eating meat on the 

weekend. Such plans make the behavior of meat reduction more feasible, i.e. relating back to the 

PBC, and thus more likely that the behavior is actually performed (e.g. Steg & Vlek, 2009). 

Furthermore, when promoting such an app, meat reduction could be included as a selling point. 
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One slogan for the app could thus be ‘Meat reduction made easy - Finally plan your meals and 

cook them!’  

 

7.3 Limitations 

This study is also subject to certain limitations. First, even though quantitative research is deemed 

applicable in this study, it should be pointed out that quantitative research also receives critique. 

Some of the main criticism is related to quantitative research utilizing natural science approaches. 

Furthermore, the measurement process is considered to be flawed, there is too much reliance on 

measurement instruments and procedures, and the actual meaning and relation to daily life is 

ignored by only analyzing relationships (Bryman & Bell, 2015). 

 Second, this study displays limitations regarding the generalizability of results. It should 

be noted that this study is focused on students in the Netherlands, Germany and Denmark. The 

sample consisted of various nationalities, primarily from these three countries. Yet, 

generalizations to countries other than the Netherlands, Germany and Denmark should be made 

carefully. Moreover, it should be recognized that for student samples, i.e. young individuals with 

high-levels of education and cognitive skills, it is rather difficult to generalize findings to other 

consumer groups (Bodur, Duval, & Grohmann, 2015). In addition, well-educated individuals 

usually hold more environmental awareness, which might have influenced the outcome of this 

study (Verbeke, 2015). 

 This research was furthermore based on a convenience sampling due to time and budget 

restrictions, yet this might have caused biased responses (Zur & Klöckner, 2014). Moreover, it 

might have impacted the generalizability of the results due to the fact that certain units have a 

relatively higher chance to be part of the sample (Bryman & Bell, 2015). It should thus be noted 

that the findings of this study might be generalized only within the target population, rather than 

the wider population (De Backer & Hudders, 2015). In a similar vein, sample self-selection bias 

might influence the results of this study as individuals that are more environmentally concerned 

might have been more prone to answer our questionnaire when reading its description. This might 

have resulted in an overrepresentation of environmentally concerned people in our study (Hage, 

Sӧderholm, & Berglund, 2009). Furthermore, the model of this study is rather complex. While 

the sample size of 261 is argued to generally be sufficient, a higher sample size might have 

yielded a higher generalizability of the results (Hair et al., 2014). 

 Third, limitations related to the used variables in this study must be taken into 
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consideration. As with most cross-sectional designs, this study ultimately does not include 

behavior (Wynveen, Wynveen, & Sutton, 2015). While we initially planned to include behavior, 

the process of testing the measurement model led to an exclusion of the variable. Therefore, 

intention was seen as a proxy for behavior. The use of intention as a proxy for behavior is not 

uncommon and widely applied in academic research (Grimmer et al., 2016; Chandon et al., 

2005). However, it should be noted that intention does not always lead to behavior (Sheeran & 

Webb, 2016). Drawing conclusions from intention as a proxy for actual behavior might thus not 

always be accurate. Moreover, as this study is built on a cross-sectional design possible changes 

in meat reduction cannot be seen over time (Doran & Larsen, 2016). While SEM models offer 

ways to draw causal inferences, they can be drawn with less certainty (Hair et al., 2014). In 

addition, all variables are based on self-reports. While self-reports are commonly utilized in pro-

environmental studies (Lange et al., 2018), some researchers argue that self-reports do not always 

accurately represent reality. Accordingly, it is argued that individuals over-report in their 

responses regarding pro-environmental research (Kormos & Gifford, 2014) relating to the 

socially desirable response bias (Sun & Morwitz, 2010). Relying on self-reports might therefore 

affect the validity of pro-environmental research findings (Kormos & Gifford, 2014). 

 Fourth, the method was subject to some limitations. In addition, intention and behavior 

were only measured by one item each. While the items for both intention and behavior were 

taken out of a highly rated article and a high number of items is not necessarily more beneficial, 

some researchers argue against the use of one-item constructs. It is argued that more items might 

result in a higher generalizability and reliability estimates. On the other hand, a higher number of 

items also requires a larger sample size and some constructs, especially non-latent constructs, can 

indeed be measured by one item (Hair et al., 2014). 

 Lastly, we only focused on one type of meat reducers as consumers who do generally eat 

meat but consciously intend to reduce their meat consumption. However, there are various ways 

to define this group of consumers. Similarly, we did not distinguish between the various 

motivations (e.g. health, economics, environment) underlying meat reduction. The motivations 

for meat reduction might thus encompass but are not limited to pro-environmental intent 

(Nordlund & Garvill, 2002). 

 



106 

7.4 Future Research 

As outlined, our model, hence the proposed extension of the PBC, revealed significant results. It 

is therefore advised to utilize this model as a basis for further research in the context of meat 

reduction. As an extended version of the TPB is also used for various other pro-environmental 

contexts, it could also be interesting for future research to replicate this study in other pro-

environmental domains. 

 An interesting adjustment in future studies could be the incorporation of both feeling-

based and cognitive-based attitude. Additionally, the attitude-intention gap could be addressed. 

The model developed in this study could be extended with different factors such as perceived 

consumer effectiveness and perceived availability. This could potentially result in a significant 

relationship between attitude and intention as proposed by the TPB or yield more insights into the 

reasoning behind the gap. As outlined, we found a significant negative effect of descriptive norm 

on intention and a positive influence of injunctive norm. While this can be explained by a 

potential conflict between the two values, this was not further examined in this study. In 

accordance, future research should further examine both the impact of the descriptive norm on 

meat reduction as well as the interaction between the two norms in the meat reduction context. 

This will lead to further insights into how norms shape individuals’ meat reduction. Furthermore, 

it is of interest for further research to carefully examine the additional direct effects identified in 

the post hoc analysis. While two of the effects were found significant in the post hoc analyses, the 

scope of this study prohibited a thorough theoretical research on this issue. Therefore, future 

research should examine the relationship between attitude and personal norm as well as between 

descriptive norm and personal norm in the context of meat reduction further. 

 In addition, taking into account the limitations of quantitative research, future research 

could combine quantitative and qualitative research in a mixed method research. Such an 

approach is gaining increasing acceptance in social science studies. Accordingly, qualitative 

research can aid in the development of the hypotheses or provide in-depth knowledge. As such, 

qualitative research could serve as the basis for the quantitative research or qualitative and 

quantitative research could be embedded in one design (Bryman & Bell, 2015). 

 Moreover, the model utilized for our final research did not include behavior. While this 

was due to the characteristics of the measurement model, the examination of behavior is still of 

interest in the context of meat reduction. Therefore, future research should aim at not only 

examining intention but behavior as well. It is furthermore advised that future research includes 
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objective measures of behavior such as observations. In addition, future research could employ a 

study with a longitudinal design in order to take into account changes over time. As indicated, it 

is difficult to operationalize meat reducers. Future research could address this issue by 

differentiating this consumer group by the amount or frequency of meat consumption. In a similar 

vein, the various motivations regarding meat reduction could be examined in order to give a 

comprehensive view on its diverse motivators. 

 Furthermore, it could be interesting to include the values on the conservation and 

openness to change dimension in combination with the values on the self-transcendence and self-

enhancement dimension. As the self-transcendence and self-enhancement dimension usually 

influences pro-environmental behavior the strongest, this dimension was chosen in our study. 

However, by including the conservation and openness to change dimension the refined basic 

values of Schwartz (2012) are fully covered and further insights might be gained. 

 Additionally, it is suggested that future studies address different socio-demographic 

groups to both examine if similar results are to be found, hence validating the findings of this 

study and to gain insights into meat reduction behavior of these groups. Accordingly, future 

research could address non-student samples and/or could focus on other countries. In a similar 

vein, meat consumption is considered to be part of culture (Çoker & Van der Linden, 2020) and 

pro-environmental behavior can vary across cultures (Oreg & Katz-Gerro, 2006). In addition, 

cultures have a distinct “shared pattern of beliefs, attitudes, self‐definitions, norms and roles and 

values” (Triandis, 2002: 16). It is thus interesting to test whether our results are similar in a 

different cultural context, e.g. collectivism vs. individualism. 

 Moreover, it might be interesting to research the different motivations underlying meat 

reduction. This could aid more effective strategies and policies in achieving sustainable diets 

(Apostolidis & McLeay, 2016a). Future research could thus focus on distinct consumer segments 

in interventions or policy efforts (Apostolidis & McLeay, 2016b). 

 Lastly, this study focused on red meat, poultry, and pork as these comprise a complete 

range of meat options. However, this study did not include seafood (e.g. fish, crab, mussels, 

squids). It might thus be interesting for future studies to cover all types of meat including seafood 

as this might provide different results. Furthermore, it could also be of interest to future studies to 

examine if there are distinct results for each type of meat. This could potentially facilitate more 

focused targeting. 
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8. Conclusion 

The purpose of this study is to identify effective methods of motivating a reduction in meat 

consumption as a pro-environmental behavior. First, we examined the environmental impact of 

food choices and what an environmentally responsible diet entails. Second, we gathered and 

analyzed data which provides insight into how and which norms and values influence meat 

reduction. Third, we derived practical recommendations to promote the reduction of meat 

consumption at different levels. 

 This topic is relevant for several reasons. First, individuals are often not aware of the 

environmental impact of their diets and do not know which foods an environmentally responsible 

diet includes. Second, the topic of meat reduction is insufficiently researched. As pro-

environmental behavior is highly influenced by psychological motivations, norms and values 

were examined. Third, organizations lack efficient efforts to reduce meat consumption. It was 

thus of interest to suggest well-founded practical implications. 

In order to sufficiently address the main research question   How do internal processes 

influence meat reduction as a pro-environmentally responsible behavior?   several aspects of 

meat reduction were examined. In accordance with pro-environmental research, we concluded 

that the type of foods is central in environmentally responsible diets. For instance, animal-based 

products are particularly harmful to the environment. It is therefore essential to reduce the intake 

of such foods to achieve an environmentally responsible diet. A general meat reduction and in 

particular red meat was found to be the most impactful measure to achieve an environmentally 

responsible diet. 

 Furthermore, we developed and tested an extended version of the TPB including values 

and different types of norms. We found that personal norm, hence the feeling of moral obligation, 

is the strongest driver of meat reduction intention. In addition, the approval of others, hence the 

injunctive norm, also results in a higher intention to reduce meat consumption. The descriptive 

norm was found to have a negative effect, indicating that a high number of meat reducers among 

one’s social group leads to lower meat reduction intention. 

 We also found that individuals’ self-transcendence values drive meat reduction in 

different relationships. Self-transcendence values were found to positively influence attitude and 

personal norm and had a positive indirect effect on intention. Self-enhancement values, on the 

other hand, did not show any significant effects. Accordingly, individuals are more positive 

towards meat reduction, in terms of attitude, personal norm, and intention, when inheriting 
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stronger values connected to altruism and caring about the interests and welfare of others and the 

environment. 

 In addition, we found no significant influence of attitude on intention, which can be 

explained by the attitude-intention gap, prominent in pro-environmental research. PBC was 

positively related to meat reduction intention. Accordingly, if individuals feel capable of 

engaging in meat reduction, they demonstrate stronger intention.  

 The extended TPB revealed acceptable fit and applicability. The extended TPB including 

values, personal norms and a distinction between injunctive and descriptive norm, was found 

applicable as a theoretical framework in the context of meat reduction. Ultimately, we utilized 

our theoretical and empirical findings to derive substantiated and practical recommendations. 

Previous research suggests to focus on a combination of different initiatives such as intervention 

groups. Utilizing the empirical findings of our study, we conclude that organizations promoting 

meat reduction should primarily target self-transcendence values and personal norms. 

Additionally, PBC, the injunctive norm, and descriptive norm also offer effective ways to target 

consumers. Hereby, the influencing factors can be primarily stimulated by message framing. 

Using these conclusions as a foundation, future research can further validate our findings and 

examine new aspects related to meat reduction and diet modification. 

Meat reduction is a powerful action to decrease one’s environmental impact. With this 

study, we do not suggest a total renunciation of meat but we do want to encourage more 

conscious eating patterns. Then perhaps at some point, we will no longer have to ask ourselves 

‘Why do we not reduce our meat consumption?’
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Appendix A2: Model 2 including Behavior 
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Appendix A3: Standardized Factor Loadings Measurement Models 

Item 

Model 1 
with 

behavior 

Model 1 
without 

behavior 

Model 2 
with 

behavior 

Model 2 
without 

behavior 

PBC 1 0.194 0.197 0.193 0.196 

PBC 2 0.789 0.799 0.79 0.799 

PBC 3 0.743 0.734 0.742 0.733 

Attitude 1 0.873 0.872 0.873 0.872 

Attitude 2 0.878 0.876 0.878 0.876 

Attitude 3 0.732 0.734 0.733 0.734 

Attitude 4 0.754 0.754 0.754 0.754 

Attitude 5 0.877 0.878 0.877 0.878 

Attitude 6 0.705 0.706 0.705 0.706 

Attitude 7 0.817 0.818 0.817 0.818 

Personal norm 1 0.815 0.812 0.815 0.813 

Personal norm 2 0.766 0.768 0.766 0.768 

Personal norm 3 0.729 0.73 0.729 0.73 

Injunctive norm 1 0.54 0.537 0.538 0.535 

Injunctive norm 2 0.583 0.584 0.583 0.584 

Injunctive norm 3 0.809 0.81 0.81 0.811 

Descriptive norm 1 0.364 0.364 0.363 0.362 

Descriptive norm 2 0.785 0.784 0.786 0.811 

Descriptive norm 3 0.701 0.703 0.701 0.785 

Self-enhancement 1 0.186 0.187   

Self-enhancement 2 0.227 0.228   

Self-enhancement 3 0.285 0.285   

Self-enhancement 4 0.42 0.421 0.416 0.417 

Self-enhancement 5 0.65 0.651 0.637 0.638 

Self-enhancement 6 0.692 0.693 0.685 0.686 

Self-enhancement 7 0.771 0.771 0.776 0.777 

Self-enhancement 8 0.666 0.666 0.66 0.661 

Self-enhancement 9 0.859 0.858 0.871 0.87 
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Self-enhancement 10 0.66 0.66 0.67 0.67 

Self-enhancement 11 0.557 0.556 0.56 0.559 

Self-enhancement 12 0.584 0.583 0.583 0.582 

Self-enhancement 13 0.258 0.258   

Self-enhancement 14 0.424 0.425   

Self-enhancement 15 0.228 0.229   

Self-transcendence 1 0.182 0.182   

Self-transcendence 2 0.535 0.533   

Self-transcendence 3 0.216 0.218   

Self-transcendence 4 0.584 0.579 0.558 0.552 

Self-transcendence 5 0.58 0.575 0.555 0.549 

Self-transcendence 6 0.405 0.401 0.392 0.386 

Self-transcendence 7 0.627 0.622 0.612 0.606 

Self-transcendence 8 0.55 0.546 0.533 0.528 

Self-transcendence 9 0.521 0.516 0.503 0.497 

Self-transcendence 10 0.644 0.648 0.649 0.652 

Self-transcendence 11 0.7 0.701 0.707 0.709 

Self-transcendence 12 0.716 0.717 0.723 0.724 

Self-transcendence 13 0.615 0.618 0.633 0.637 

Self-transcendence 14 0.537 0.541 0.565 0.57 

Self-transcendence 15 0.557 0.562 0.579 0.585 

Self-transcendence 16 0.439 0.442 0.461 0.464 

Self-transcendence 17 0.494 0.497 0.498 0.502 

Self-transcendence 18 0.437 0.44 0.433 0.436 
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Appendix A4: Standardized Factor Loadings Measurement Models after Modification 

Item 

Model 1 
with 

behavior 

Model 1 
without 

behavior 

Model 2 
with 

behavior 

Model 2 
without 

behavior 

PBC 1 0.192 0.195 0.192 0.195 

PBC 2 0.783 0.792 0.783 0.793 

PBC 3 0.748 0.74 0.748 0.74 

Attitude 1 0.879 0.877 0.879 0.877 

Attitude 2 0.889 0.887 0.889 0.887 

Attitude 3 0.716 0.718 0.716 0.718 

Attitude 4 0.728 0.729 0.729 0.729 

Attitude 5 0.874 0.875 0.874 0.875 

Attitude 6 0.687 0.689 0.687 0.689 

Attitude 7 0.795 0.796 0.795 0.796 

Personal norm 1 0.815 0.812 0.815 0.813 

Personal norm 2 0.769 0.771 0.769 0.771 

Personal norm 3 0.726 0.727 0.726 0.727 

Injunctive norm 1 0.54 0.537 0.539 0.536 

Injunctive norm 2 0.583 0.585 0.583 0.584 

Injunctive norm 3 0.808 0.809 0.81 0.811 

Descriptive norm 1 0.364 0.364 0.363 0.362 

Descriptive norm 2 0.787 0.786 0.787 0.786 

Descriptive norm 3 0.7 0.701 0.701 0.702 

Self-enhancement 1 0.162 0.163   
Self-enhancement 2 0.192 0.193   
Self-enhancement 3 0.251 0.251   

Self-enhancement 4 0.383 0.383 0.385 0.386 

Self-enhancement 5 0.64 0.64 0.632 0.632 

Self-enhancement 6 0.682 0.682 0.677 0.678 

Self-enhancement 7 0.814 0.815 0.818 0.819 

Self-enhancement 8 0.706 0.707 0.699 0.7 

Self-enhancement 9 0.87 0.869 0.877 0.875 
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Self-enhancement 10 0.59 0.59 0.595 0.595 

Self-enhancement 11 0.462 0.461 0.462 0.46 

Self-enhancement 12 0.482 0.481 0.479 0.478 

Self-enhancement 13 0.21 0.21   

Self-enhancement 14 0.429 0.429   

Self-enhancement 15 0.211 0.212   

Self-transcendence 1 0.215 0.214   

Self-transcendence 2 0.533 0.531   

Self-transcendence 3 0.23 0.231   

Self-transcendence 4 0.45 0.445 0.474 0.467 

Self-transcendence 5 0.463 0.459 0.482 0.477 

Self-transcendence 6 0.34 0.335 0.362 0.355 

Self-transcendence 7 0.497 0.493 0.53 0.524 

Self-transcendence 8 0.395 0.392 0.424 0.42 

Self-transcendence 9 0.367 0.364 0.411 0.407 

Self-transcendence 10 0.716 0.721 0.709 0.715 

Self-transcendence 11 0.729 0.728 0.717 0.717 

Self-transcendence 12 0.721 0.719 0.721 0.719 

Self-transcendence 13 0.584 0.585 0.578 0.579 

Self-transcendence 14 0.499 0.501 0.502 0.504 

Self-transcendence 15 0.526 0.53 0.528 0.532 

Self-transcendence 16 0.477 0.479 0.501 0.504 

Self-transcendence 17 0.513 0.515 0.524 0.528 

Self-transcendence 18 0.434 0.436 0.426 0.428 
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Appendix A5: Squared Multiple Correlations 

Item 

Model 1 
with 

behavior 

Model 1 
without 

behavior 

Model 2 
with 

behavior 

Model 2 
without 

behavior 

PBC 1 0.037 0.038 0.037 0.038 

PBC 2 0.614 0.628 0.614 0.628 

PBC 3 0.56 0.547 0.56 0.547 

Attitude 1 0.772 0.77 0.772 0.77 

Attitude 2 0.79 0.787 0.79 0.787 

Attitude 3 0.513 0.515 0.513 0.515 

Attitude 4 0.531 0.531 0.531 0.531 

Attitude 5 0.763 0.766 0.763 0.766 

Attitude 6 0.472 0.475 0.472 0.475 

Attitude 7 0.632 0.634 0.633 0.634 

Personal norm 1 0.664 0.66 0.664 0.66 

Personal norm 2 0.592 0.595 0.591 0.594 

Personal norm 3 0.527 0.528 0.527 0.528 

Injunctive norm 1 0.292 0.289 0.29 0.287 

Injunctive norm 2 0.34 0.342 0.34 0.341 

Injunctive norm 3 0.653 0.655 0.656 0.658 

Descriptive norm 1 0.133 0.132 0.132 0.131 

Descriptive norm 2 0.619 0.617 0.62 0.618 

Descriptive norm 3 0.49 0.492 0.491 0.492 

Self-enhancement 1 0.026 0.027   

Self-enhancement 2 0.037 0.037   

Self-enhancement 3 0.063 0.063   

Self-enhancement 4 0.147 0.147 0.148 0.149 

Self-enhancement 5 0.409 0.41 0.399 0.399 

Self-enhancement 6 0.465 0.466 0.458 0.46 

Self-enhancement 7 0.663 0.664 0.669 0.671 
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Self-enhancement 8 0.499 0.499 0.489 0.49 

Self-enhancement 9 0.758 0.755 0.768 0.765 

Self-enhancement 10 0.348 0.348 0.354 0.354 

Self-enhancement 11 0.214 0.212 0.213 0.212 

Self-enhancement 12 0.232 0.231 0.23 0.228 

Self-enhancement 13 0.044 0.044   

Self-enhancement 14 0.184 0.184   

Self-enhancement 15 0.045 0.045   

Self-transcendence 1 0.046 0.046   

Self-transcendence 2 0.284 0.282   

Self-transcendence 3 0.053 0.054   

Self-transcendence 4 0.203 0.198 0.224 0.218 

Self-transcendence 5 0.214 0.211 0.233 0.227 

Self-transcendence 6 0.116 0.112 0.131 0.126 

Self-transcendence 7 0.247 0.243 0.281 0.274 

Self-transcendence 8 0.156 0.154 0.18 0.176 

Self-transcendence 9 0.135 0.132 0.169 0.165 

Self-transcendence 10 0.513 0.519 0.503 0.511 

Self-transcendence 11 0.532 0.531 0.514 0.514 

Self-transcendence 12 0.52 0.517 0.52 0.517 

Self-transcendence 13 0.342 0.342 0.334 0.335 

Self-transcendence 14 0.249 0.251 0.252 0.254 

Self-transcendence 15 0.277 0.28 0.279 0.283 

Self-transcendence 16 0.228 0.23 0.251 0.254 

Self-transcendence 17 0.263 0.266 0.275 0.279 

Self-transcendence 18 0.189 0.19 0.181 0.183 
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Appendix A6: Construct Reliability 

Construct CR Measurement Model 

PBC 0.633 

Attitude 0.845 

Personal norm 0.731 

Injunctive norm 0.622 

Descriptive norm 0.289 

Self-enhancement 0.791 

Self-transcendence 0.841 

 

Appendix A7: AVE and Discriminant Validity 

Construct AVE 
Highest correlation 

with other construct 
Square of Correlation 

between two factors 

PBC 0.405 0.431 0.186 

Attitude 0.640 0.678 0.460 

Personal norm 0.595 0.678 0.460 

Injunctive 0.429 0.773 0.598 

Descriptive 0.414 0.773 0.598 

Self-enhancement 0.414 -0.117 0.014 

Self-transcendence 0.288 0.401 0.161 
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Appendix A8: Standardized Factor Loadings Structural and Measurement Model 

Item 
Structural 

Model 
Measurement 

Model 

PBC 1 0.237 0.195 

PBC 2 0.918 0.793 

PBC 3 0.631 0.74 

Attitude 1 0.876 0.877 

Attitude 2 0.88 0.887 

Attitude 3 0.715 0.718 

Attitude 4 0.733 0.729 

Attitude 5 0.879 0.875 

Attitude 6 0.683 0.689 

Attitude 7 0.802 0.796 

Personal norm 1 0.787 0.813 

Personal norm 2 0.787 0.771 

Personal norm 3 0.744 0.727 

Injunctive norm 1 0.531 0.536 

Injunctive norm 2 0.564 0.584 

Injunctive norm 3 0.837 0.811 

Descriptive norm 1 0.352 0.362 

Descriptive norm 2 0.884 0.786 

Descriptive norm 3 0.627 0.702 

Self-enhancement 4 0.387 0.386 

Self-enhancement 5 0.634 0.632 

Self-enhancement 6 0.678 0.678 

Self-enhancement 7 0.817 0.819 

Self-enhancement 8 0.699 0.7 

Self-enhancement 9 0.876 0.875 

Self-enhancement 10 0.595 0.595 
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Self-enhancement 11 0.462 0.46 

Self-enhancement 12 0.48 0.478 

Self-transcendence 4 0.456 0.467 

Self-transcendence 5 0.47 0.477 

Self-transcendence 6 0.345 0.355 

Self-transcendence 7 0.51 0.524 

Self-transcendence 8 0.418 0.42 

Self-transcendence 9 0.398 0.407 

Self-transcendence 10 0.714 0.715 

Self-transcendence 11 0.698 0.717 

Self-transcendence 12 0.699 0.719 

Self-transcendence 13 0.59 0.579 

Self-transcendence 14 0.517 0.504 

Self-transcendence 15 0.549 0.532 

Self-transcendence 16 0.519 0.504 

Self-transcendence 17 0.532 0.528 

Self-transcendence 18 0.42 0.428 

 

Appendix A9: Construct Reliability Structural and Measurement Model 

Construct CR Structural Model CR Measurement Model 

PBC 0.648 0.633 

Attitude 0.845 0.845 

Personal norm 0.732 0.731 

Injunctive norm 0.622 0.622 

Descriptive norm 0.292 0.289 

Self-enhancement 0.791 0.791 

Self-transcendence 0.840 0.841 
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Appendix A10: Comparison of Structural Relationships and Correlational Relationships 

Structural Relationship 
Standardized 

Estimate Correlational Relationship 
Correlational 

Estimate 
Self-enhancement → 
Attitude -0.081 Self-enhancement ↔ Attitude -0.114 
Self-enhancement → 
Personal norm -0.05 

Self-enhancement ↔ 
Personal norm -0.090 

Self-transcendence → 
Attitude 0.382 

Self-transcendence ↔ 
Attitude 0.335 

Self-transcendence → 
Personal norm 0.437 

Self-transcendence ↔ 
Personal norm 0.401 

Personal norm → Intention 0.877 Personal norm ↔ Intention 0.506 

Attitude → Intention 0.057 Attitude ↔ Intention 0.310 

PBC → Intention 0.295 PBC ↔ Intention 0.344 

Injunctive → Intention 0.482 Injunctive ↔ Intention 0.277 

Descriptive → Intention -0.466 Descriptive ↔ Intention 0.257 

 


