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Abstract 
Research into the reasons why individuals act in a consistent manner has a long history. In 

this thesis, the focus is in a novel way on factors that motivate individuals to adopt consistent 

environmentally friendly behavior. In recent years, the attention on the protection of nature and 

the reduction of greenhouse gas emissions has basically grown thanks to scientific studies, 

commitment of environmental organizations, firms and states. Individuals´ also have great 

potential to contribute to global climate targets and to reduce environmental pollution by 

(consistent) pro-environmental behavior. One milestone in global governance of climate 

protection can be dated back to the year 2015 when the Paris Climate Agreement was 

negotiated and agreed upon. In this context, the thesis investigates whether the Paris Climate 

Agreement spreads over to individuals and lead via personal and social norms to a higher 

likelihood of consistent greenhouse gas avoiding pro-environmental behavior. Moreover, the 

focus of this thesis is on investigations on the nexus between moral licensing and behavioral 

consistency. The consumption of “green products” may motivate further commitment to climate 

protection through environmental values or moral identity. Additionally, varying ethical 

mindsets (rule- or outcome-based mindsets) may also influence the decision-making process 

regarding environmentally friendly behaviors. Therefore, it is investigated whether 

environmental values, moral identity, and ethical mindsets are cross-situational motivators for 

consistent pro-environmental behavior. Among other factors, environmental self-identity and 

personal norms can be crucial factors in consistently opting for sustainable investment 

opportunities rather than environmentally harmful investment opportunities by foregoing higher 

returns and lower risks. Therefore, the thesis examines in a novel way which of these factors 

motivate to invest in sustainable investment fields (wind energy, organic farming) rather than 

in environmentally harmful investment fields (mineral oil / natural gas). 
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Zusammenfassung 

Die Erforschung der Gründe, warum Individuen in einer konsistenten Weise handeln, hat eine 

lange Geschichte. Diese Dissertation konzentriert sich in neuartiger Weise auf Faktoren, die 

Individuen zu konsistenten, umweltfreundlichen Verhalten motivieren. In den letzten Jahren ist 

die Aufmerksamkeit für den Schutz der Natur und die Reduktion von Treibhausgasemissionen 

dank wissenschaftlicher Studien, dem Engagement von Umweltorganisationen, Firmen und 

Staaten grundsätzlich gewachsen. Individuen haben ebenfalls Potenzial, durch (konstantes) 

umweltfreundliches Verhalten zu globalen Klimazielen beizutragen und die Umweltbelastung 

zu reduzieren. Ein Meilenstein in der globalen Steuerung des Klimaschutzes kann auf das Jahr 

2015 zurückgeführt werden, als das Pariser Klimaabkommen ausgehandelt und 

abgeschlossen wurde. In diesem Zusammenhang wird untersucht, ob das Pariser 

Klimaabkommen auf Individuen übergreift und über persönliche und soziale Normen zu einer 

höheren Wahrscheinlichkeit führt, dass Treibhausgasemissionen durch konstantes 

umweltbewusstes Verhalten vermieden werden. Darüber hinaus liegt der Fokus dieser 

Dissertation auf Untersuchungen bezüglich des Zusammenhangs zwischen moralischer 

Lizenzierung und Verhaltenskonsistenz. Der Konsum „grüner Produkte“ kann über 

Umweltwerte, oder über eine moralische Identität zu weiterem Engagement für den 

Klimaschutz motivieren. Zudem können auch unterschiedliche ethische Denkweisen (regel- 

oder ergebnisbasierte Denkweisen) den Entscheidungsprozess bei umweltfreundlichem 

Verhalten beeinflussen. Daher wird untersucht, ob Umweltwerte, moralische Identität und 

ethische Denkweisen situationsübergreifende Motivatoren für konsistentes, 

umweltfreundliches Verhalten sind. Neben anderen Faktoren können eine ökologische 

Selbstidentität und persönliche Normen entscheidende Faktoren dafür sein, sich durch den 

Verzicht auf höhere Erträge und geringere Risiken konsequent für nachhaltige, statt für 

umweltschädliche Investitionsmöglichkeiten zu entscheiden. Daher wird in dieser Arbeit auf 

eine neuartige Weise untersucht, welche dieser Faktoren dazu motivieren, in nachhaltige 

Investitionsfelder (Windenergie, ökologische Landwirtschaft) statt in umweltschädliche 

Investitionsfelder (Mineralöl/Erdgas) zu investieren.  
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1. Introduction 

The purpose of this thesis is primarily to enhance the knowledge on the reasons why 

individuals behave consistently in a pro-environmental way. In everyday life there are 

numerous decisions to be made and some of them have direct effects on the natural 

environment. The review of the literature shows that there are different theoretical approaches 

that analyze consistent pro-environmental behavior. Theories that have been applied for 

analyzing consistent pro-environmental behavior are, among others, the concept of 

environmental values (e.g., Schwartz, 1992; Stern, 2000), the concept of environmental self-

identity (e.g., van der Werff et al., 2013; Whitmarsh & O’Neill, 2010) and the concept of moral 

licensing (e.g., Mazar & Zhong, 2010). Mainly based on these theoretical frameworks, the 

thesis investigates pro-environmental behavioral consistency with three different approaches 

(Bauer & Menrad, 2019, 2020a, 2020b). 

1.1 Research topics 

1.1.1 Global political events and consistent pro-environmental behavior 

The impact of global climate targets which have been adapted to individuals’ behavior based 

on global political events is examined in the first paper (Bauer & Menrad, 2019). As the global 

climate targets of the Paris Agreement (United Nations Framework Convention on Climate 

Change, 2015) are supported by parts of German society (Brüggemann et al., 2017), the 

potential of these targets to lead to personal and social norms concerning individual 

contributions to the Paris Agreement´s global climate targets (hereinafter: personal and social 

norms (Paris Agreement)) is investigated. Specifically, the thesis examines the influence of 

these personal and social norms (Paris Agreement) on greenhouse gas avoiding pro-

environmental behavior (hereinafter: GHG-avoiding PEB). This novel approach, which 

considers the findings of latest studies (e.g., Brüggemann et al., 2017) can help to understand 

whether global governance of climate change mitigation can be an additional guideline for 

decision-making for individuals.  
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1.1.2 Priming by organic consumption and donations for climate and society 

Organic consumption and the commitment to climate protection through carbon offsetting are 

inter alia important for the protection of global natural resources. This work therefore analyzes 

whether organic consumption triggers subsequent altruistic donations to the environment and 

society and examines factors that explain the behavioral consistency over these behavioral 

fields. Based on previous research (e.g., Mazar & Zhong, 2010), the thesis addresses the 

research question of whether priming by "organic offer" influences subsequent donations via 

carbon offsetting. Thereby, the interaction between priming by an “organic offer”, ethical 

mindsets (rule- or outcome-based mindsets), environmental values and moral identity is 

investigated for the first time (Bauer & Menrad 2020a). 

1.1.3 Self-identity and sustainable investments in funds 

For the sustainable development of the energy and agricultural sectors, it is necessary to have 

financial investments inter alia carried out by private households. Thus, the thesis examines 

investment intentions in funds ranging from environmentally friendly (wind energy, organic 

farming) to environmentally harmful (mineral oil/natural gas). Thereby, the intention to invest 

in environmentally friendly or harmful investment fields is analyzed according to economic- and 

environmental self-identity (Whitmarsh & O´Neill, 2010), personal norms (Paris Agreement) 

and to the returns, risks and term of duration of the specific investment products (Bauer & 

Menrad, 2020b). 

1.2 Outline of the work 

The thesis starts with the theoretical framework. Afterwards, the design of the study (laboratory 

study, n = 226) is summarized and the statistical methods for analyzing the hypotheses are 

introduced. In the next chapter, the results will be presented. In the discussion, the limitations 

of the study will be outlined, and practical implications as well as future research topics will be 

presented. 



 10 

2. Theoretical considerations 

2.1 Consistent pro-environmental behavior 

In recent decades, there have been major investigations in order to understand behavior, 

consistent behavior and consistent pro-environmental behavior. Thereby, the first question 

arises: In which way can pro-environmental behavior be defined? Pro-environmental behavior 

can be grouped in several ways. According to the work by Stern (2000), pro-environmental 

behavior can be investigated from an impact- or an intend-oriented perspective. The impact-

oriented perspective highlights the “[…] extent to which it changes the availability of materials 

or energy from the environment or alters the structure and dynamics of ecosystems or the 

biosphere itself.“ (Stern, 2000: 408). Otherwise, the intend-oriented definition does not rely on 

whether a behavior has actually an impact on nature, but rather on the fact that humans intend 

to protect the environment through their behavior. The advantage of the impact-oriented 

definition is that it opens up the possibility of grouping into behaviors with negative or positive 

effects on nature according to scientific knowledge. However, some behaviors can have an 

influence on different spheres of nature. For example, on the one hand, organic consumption 

has positive impacts on nature by reducing the loss of biodiversity, pollution from fertilizers and 

pesticides, and risks to human health (deLonge et al., 2016; Muller et al., 2017). On the other 

hand, organic food consumption can have positive effects on greenhouse gas emissions, but 

scientists have not consistently demonstrated these positive effects so far (see Bauer & 

Menrad, 2020b, for a summary of research results). Therefore, it may be in some cases 

necessary to make an overall assessment of whether a behavior has a positive or negative 

impact on nature. In summary, the work applies the impact-oriented definition of pro-

environmental behavior (hereinafter: PEB), since I focuse in particular on the benefits of 

behaviors for nature, including the avoidance of greenhouse gas emissions (e.g., reducing air 

travel, local consumption, financial investment in renewable energy). In addition, decision-

making can be relevant to the natural environment and additionally to the social living 

conditions. The benefit of a behavior for society can be considered as an additional aspect of 

environmentally friendly behavior or vice versa. Therefore, the work focuses on donations that 



 11 

lead to a reduction in greenhouse gas emissions and to an improvement in the social living 

conditions of the local population (Bauer & Menrad, 2019, 2020a). Lastly, since there are 

numerous pro-environmental behaviors which could be investigated in a scientific work, the 

investigations are mainly limited to behaviors with impact on greenhouse gas emissions (Bauer 

& Menrad, 2019), to environmentally friendly and pro-social donations (Bauer & Menrad, 2019, 

2020a) and to investment intentions in sustainable funds (Bauer & Menrad, 2020b).  

2.2 Motivation for consistent pro-environmental behavior 

In environmental psychology and sociology, there exists a large literature on factors which 

influence pro-environmental behavior. In this work, the particular focus is on environmental 

values (Schwartz, 1992), environmental self-identity (van der Werff et al., 2013; Whitmarsh & 

O’Neill, 2010), moral identity (Aquino & Read, 2002) as well as on personal and social norms 

(Cialdini et al., 1991; Thøgersen, 2006), as these concepts were significant predictors of 

environmentally responsible behavior in previous studies. A brief summary of the theoretical 

framework of this thesis is given by figure 1.  
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2.2.1 Environmental values 

Research on values has a long history. Schwartz and Bilsky (1990: 878) define values as 

“concepts or beliefs, [about] desirable end states or behaviors, [which] transcend specific 

situations, [and] guide selection or evaluation of behavior and events, and are ordered by 

relative importance”. On the basis of the elementary works by Schwartz (1992) and by Stern 

(2000), we know that there are specifically three values, which underlie environmental concern, 

namely egoism, altruism and biospherism. In particular, environmental values (biospherism) 

tell us if individuals are concerned with the natural environment (Schwartz, 1992; van der Werff 

et al., 2013). Previous research has inter alia shown that environmental values are related to 

various pro-environmental behaviors (Gatersleben et al., 2014), sustainable consumption 

(Thøgersen & Ölander, 2002), organic food consumption (Thøgersen et al., 2016) and 

intentions to donate for environmental organizations (deGroot & Steg, 2007).  

On the other hand, studies argue that, instead of the direct effect of environmental values on 

pro-environmental behaviors, there might more likely occur an indirect effect of environmental 

values on pro-environmental behavior. For instance, scholars (Gatersleben et al., 2014; van 

der Werff et al., 2013) found that environmental values lead to self-reported pro-environmental 

behavior via environmental self-identity. Moreover, previous studies showed, that personal 

norms mediate the influence of environmental values on pro-environmental behaviors (Lind et 

al., 2015; Nordlund & Garvill, 2013; van der Werff & Steg, 2016). These studies argue that 

environmental self-identity as well as personal norms are based on one´s environmental 

values. However, environmental values are considered to be too abstractly defined, and 

therefore there may not occur a direct relationship between environmental values and pro-

environmental behavior.  

In summary, there are on the one hand insights that environmental values directly influence 

pro-environmental behavior. On the other hand, researcher showed that the abstract concept 

of environmental values might has only influence on pro-environmental behavior via more 

specific concepts like environmental self-identity or personal norms. Thus, this topic will be 

further explored by investigating the influence of environmental values and personal norms 

(Paris Agreement) on PEB. Moreover, the thesis examines for the first time whether social 



 13 

norms (Paris Agreement) mediate the relationship between environmental values and pro-

environmental behavior (Bauer & Menrad, 2019). 

2.2.2 Self-identity 

Self-identity is one of the most-studied concepts in social science (Vignoles et al., 2011) and 

can be understood as a frame which is “[…] used to describe oneself” (Whitmarsh & O’Neill, 

2010: 306). More specifically, self-identity can be defined as “[…] a self-structure – an internal, 

self-constructed, dynamic organization of drives, abilities, beliefs, and individual history.” 

(Marcia, 1980: 159). In other words, self-identity “[…] refers to how an individual sees him / 

herself and can encompass all aspects of the self - such as physical attributes, preferences, 

values, personal goals, habitual behaviour, personality traits and personal narratives.” 

(Gatersleben et al., 2014: 376). According to basic literature, it is assumed that individuals tend 

to behave according to their self-identity, which in turn consists of different dimensions (Tajfel 

& Turner, 2004). For some individuals, there are some dimensions of self-identity (e.g., 

environmental self-identity) meaningful guidelines for life as well as for behavior, whereas the 

same dimensions are less important for others (Smith, 2007; Stets & Burke, 2000; Stets & 

Biga, 2003).  

a) Environmental self-identity 

According to the work by van der Werff et al. (2013: 56), environmental self-identity is regarded 

as the degree to which individuals see themselves acting in a manner that is environmentally 

friendly. Studies have shown that environmental self-identity is inter alia positively related to 

pro-environmental behaviors (van der Werff et al., 2013, Whitmarsh & O`Neill, 2010) and can 

be considered as a cross-situational motivator for pro-environmental behavior. This is, 

because whenever an individual sees her- or himself as an environmentally friendly person, it 

is on the one hand expected that this dimension of self-identity leads to appropriate 

environmentally friendly decision-making in everyday life. However, Kashima et al. (2014) 

showed that environmental identity did not explain pro-environmental behavior with significant 

impact on nature as environmental identity was only associated with the intention towards 

green talk and green shopping, but not with the intention of driving less by car. Furthermore, 
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the study by van der Werff et al. (2019) did not show that environmental self-identity is related 

to promoting energy savings in the Netherlands. Thus, the thesis further contributes to this 

research topic by investigating the influence of environmental self-identity on sustainable 

investment intentions. 

b) Moral identity 

Scientists found that under certain circumstances moral identity is positively associated with 

different types of environmentally friendly behavior (Wu & Yang, 2018) and therefore moral 

identity is considered to be a cross-situational motivator for PEB. Moral traits can be, for 

example, being an honest or a generous person (Aquino & Read, 2002). However, studies 

also showed that moral self-image or moral self-worth did not explain a positive relationship 

between environmentally friendly behaviors (Carrico et al., 2017; Truelove et al., 2014, 2016). 

Moreover, there are also research results that speak for moral licensing effects (e.g., Mazar & 

Zhong, 2010). To deepen the role of moral identity in explaining environmentally friendly 

behavior, the thesis focuses on the influence of moral identity on environmentally friendly as 

well as on pro-social behavior (see also chapter 2.2.5).  

c) Economic self-identity 

The thesis is also interested in the effects of economic self-identity on consistent pro-

environmental behavior. According to previous research (Cook et al., 2002; Whitmarsh & 

O'Neill, 2010), economic self-identity is for the first time defined as the extent to which someone 

sees himself or herself as an economically interested and oriented person or consumer (Bauer 

& Menrad, 2020b). Moreover, economic self-identity is considered an important factor in 

explaining investment intentions in funds ranging from environmentally harmful to 

environmentally friendly, as financial decisions are likely to be primarily related to economic 

issues.  

In summary, environmental- and economic self-identity as well as moral identity can be 

considered as factors which explain cross-situational behavioral consistency. However, 

research findings (e.g., Kashima et al., 2014) indicate that the impact of self-identity may be 
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restricted to a subset of specific pro-environmental behaviors. Therefore, the thesis contributes 

to enhance the knowledge on the influence of self-identity on pro-environmental decision-

making (Bauer & Menrad, 2020a, 2020b).  

2.2.3 Personal and social norms 

Personal norms are according to previous studies (Schwartz, 1977, 1992; Steg, 2016; 

Thøgersen, 2006) defined as “[…] one´s self-expectation that can lead to a feeling of moral 

obligation to act in a specific way.” (Bauer & Menrad, 2019: 73). Prior studies found that 

personal norms predicted the intentions to behave pro-environmentally (Bamberg et al. 2007; 

deGroot et al., 2013; Nigbur et al., 2010) and pro-environmental behavior (Lind et al., 2015; 

van der Werff & Steg, 2016). Social norms are based on previous studies (Cialdini et al., 1991; 

Farrow et al., 2017; Kormos et al., 2014; Thøgersen, 2006; Young, 2015) understood as “[…] 

individually perceived informal obligations originating from an individual´s social environment, 

which can produce social pressure to behave in a specific way in order to avoid punishment” 

(Bauer & Menrad, 2019: 73). Previous research showed that social norms are positively 

associated with pro-environmental behaviors (Horne & Kennedy, 2017; Kormos et al., 2014; 

Vesley & Klöckner, 2017; Wan et al., 2017).  

Scholars usually conceptualize personal and social norms with regard to a specific pro-

environmental behavior (e.g., personal norms for recycling). However, norms were so far also 

related to the issue of global warming (van der Linden, 2015). Accordingly, personal and social 

norms are in this work set in relation to global political events on global climate targets. The 

thesis refers specifically to the United Nations Framework Convention on Climate Change 

(2015), which adopted the Paris Climate Agreement in December 2015. The signatory states 

to the United Nations Framework Convention on Climate Change agreed on the goal of “[…] 

holding the increase in the global average temperature to well below 2 °C above pre-industrial 

levels and pursuing efforts to limit the temperature increase to 1.5 °C above pre-industrial 

levels” (United Nations Framework Convention on Climate Change, 2015: 22). The work 

focuses on the Paris Agreement, as this agreement is widely supported inter alia by European 

citizens (Brüggemann et al., 2017; Steentjes et al., 2017) and the objectives are roughly 
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concrete in scope. Thereby, the thesis is particularly interested in the middle-term effects of 

the Paris Agreement on consistent GHG-avoiding PEB. 

2.2.4 Influencing factors on investment decisions 

According to classical financial theory, the decision-making process with regard to financial 

products (here: investment funds) is significantly influenced by the annual return and the 

associated risks (Bauer & Smeets, 2015; Berry & Yeung, 2013; Markowitz, 1952). Under this 

approach, a sustainable investment option will only be chosen if this option is at least as 

profitable and at most as risky as conventional investment options.  

In recent years, however, scientists argued that non-financial motivators are also important 

when individuals decide on financial products. Studies showed that social identification and 

positive attitudes positively influence sustainable or environmentally responsible investments 

(Bauer & Smeets, 2015; Borgers & Pownall, 2014; Statman, 2004). Moreover, Gutsche and 

Ziegler (2019) showed that, among other factors, warm glow in the direction of sustainable 

investments and environmental awareness lead to a higher average willingness to forego 

returns by opting for sustainable funds. The study by Riedl and Smeets (2017) indicated that 

socially responsible fund investors put up with lower returns, compared to conventional 

investors. To summarize, in contrast to classical financial theory, the above-mentioned studies 

show that non-financial factors lead to a higher probability of sustainable and socially 

responsible investments and to a reduction in the pursuit of profit. Thus, the study by Curtin et 

al. (2019) based in Ireland showed via a choice experiment about renewable investments that 

the relative average importance of the attribute renewable technology (wind onshore, solar 

photovoltaic, biomass) is not negligible at 16.8% of 100% (further attributes of higher 

importance are: returns on investment: 26.1% of 100%, risk of losing investments: 20.8% of 

100%, minimum holding period: 19.4% of 100%).  

Building on these literature findings, the thesis investigates in a novel way the relative 

importance of varying investment fields (wind energy, organic farming, mineral oil / natural gas 

and residential real estate) in the decision-making process regarding funds, compared to 

annual returns, risks and term of validity of these funds (= key attributes of funds). 
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Previous studies showed that especially investments in renewable energy might be considered 

in the first place by private investors. For instance, Curtin et al. (2019) showed that 78% of the 

participants of the study had at least some interest in investing in various renewable energies 

(i.e. wind onshore). Wind energy as a renewable energy source is largely supported by 

European society. For instance, wind as a source of energy is on average the second most 

preferred in European countries and in Russia. A survey with cross-sectional samples (n = 

381,351) showed in 2016 that 72% of the participants were of the opinion that a large or very 

large amount of electricity should be generated from wind (e.g., for Germany: 76%, UK: 72%). 

By comparison, the average preference for gas as an energy source was only 31% (e.g., for 

Germany: 27%, UK: 27%) (Pohjolainen et al., 2018). 

In summary, the thesis addresses the role of classical financial factors in explaining investment 

decisions, while considering the influence of non-financial attributes (varying investment fields) 

and explanatory variables (environmental-, economic self-identity, personal norms (Paris 

Agreement)).  

2.2.5 Priming by exposure, ethical mindsets, environmental values, and moral 

identity 

In recent years, there have been investigations in order to understand how priming by exposure 

triggers subsequent decision-making (Aarts & Dijksterhuis, 2003; Verplanken & Holland, 

2002). As environmental values and moral identity can be activated by a specific situation or 

context (Aquino & Reed, 2002; Verplanken & Holland, 2002; Wu & Yang, 2018), the thesis 

considers that the consideration to purchase an organic product is likely to lead to an activation 

of environmental values and moral identity. 

One line of argumentation proposes that priming by exposure aims to get a specific concept 

(e.g., environmental values, or moral identity) in the foreground of an individual´s memory, so 

that the activated concepts positively influence subsequent decision-making (Biel et al., 2005; 

Papies, 2016). Referring to this, the experimental study by Evans et al. (2013) found that 

priming of self-transcendence values (i.e. environmental or altruistic values) by environmental 

information about car-sharing resulted in a higher likelihood of recycling. The study by 

Verplanken and Holland (2002) indicated that priming of environmental values by word tasks 
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lead to hypothetical environmentally friendly consumer choices, whenever the cognitively 

activated environmental values were central for the participants. Furthermore, Biel et al. (2005) 

showed that priming of environmental values by a discrete picture of a cow in the landscape 

in a simulated grocery-store resulted in a higher probability of the purchase of eco-labelled 

products.  

However, another strand of research expects negative effects of priming by exposure on 

subsequent behaviors via moral licensing effects (e.g., Cornelissen et al., 2013). Based on the 

work by Sachdeva et al. (2009), moral licensing is understood to be the negative effect of a 

moral behavior on subsequent social or pro-environmental behavior. Individuals, who have 

once engaged in a moral behavior, are in this line of argumentation likely to perceive a license 

for subsequent selfish behavior (e.g., selfish or environmentally harmful behavior).  

Hence, in the moral domain, Mazar and Zhong (2010) pointed out that priming by exposure to 

a “green online store” (nine green products and three conventional products) with the task to 

decide for products up to 25 USD resulted inter alia to less altruistic behavior compared to 

participants who were exposed to a “conventional online-store” (three green products and nine 

conventional products). However, this laboratory study was regarded as a study with lack of 

external validity by Thøgersen and Noblet (2012). Furthermore, Urban et al. (2019) replicated 

the study by Mazar and Zhong (2010) and did not find licensing effects of green consumption 

on subsequent dishonesty.  

In the environmental domain, the field-experimental study by Tiefenbeck et al. (2013) showed 

that individuals who received weekly information on their water usage afterwards reduced their 

water consumption (6% on average). The experimental group simultaneously increased their 

electricity consumption by 5.6% which was indicated as a moral licensing effect. However, 

another strand of research pointed out that individual´s moral self-worth neither had negative 

nor positive influence on the relationship between recycling and support of a green fund 

(Truelove et al., 2016), which does not substantiate moral licensing effects.  

In summary, there is a lack of knowledge, in which cases priming by exposure leads via 

environmental values or moral identity to lower or higher likelihood of subsequent PEB. Thus, 
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the thesis additionally considers the influence of varying ethical mindsets on subsequent 

decision-making. In moral philosophy, studies have argued that ethical mindsets influence 

behavioral consistency and moral licensing (Foot, 1967). Ethical mindsets can be grouped in 

the categories of rule-based or outcome-based mindsets (e.g., Ostermaier & Uhl, 2017). Rule-

based individuals are considered to solve value conflicts in decision situations in the same way 

based upon their prior rules or values (Albarracín & Wyer, 2000; Cornelissen et al., 2013). By 

contrast, outcome-based individuals are expected to reflect the consequences of each of the 

possible decision options (Cornelissen et al., 2013; Ostermaier & Uhl, 2017). This situational 

evaluation of rules or values is expected to lead to differences in decision-making (Mazar & 

Ariely, 2006). The study by Cornelissen et al. (2013) showed that priming by an ethical 

behavior increased the likelihood of engaging in a subsequent ethical behavior when 

individuals had a rule-based mindset. However, this study did not show that moral self-image 

(Jordan et al., 2011) explained this positive relationship. The same study has also indicated 

that priming by an ethical behavior reduces the likelihood of a subsequent ethical behavior 

when individuals have an outcome-based mindset and this moral licensing effect was 

explained by moral self-image. Therefore, it is considered that ethical mindsets interact with 

environmental values and moral identity after priming by exposure, which is thought to 

influence subsequent environmentally friendly and at the same time pro-social behavior. 

3. Research questions and hypotheses 

3.1 Personal and social norms (Paris Agreement) 

As already mentioned, the Paris Agreement (United Nations Convention on Climate Change, 

2015) is considered to have an impact on individual´s behavior. Personal and social norms are 

seen as decision-making guidelines which have the potential to reduce greenhouse gas 

emissions. Therefore, the thesis assumes that in particular personal and social norms (Paris 

Agreement) are related to behaviors that have an impact on greenhouse gas emissions (see 

Table 1, Hypothesis 1). Moreover, it is also expected that environmental values (Schwartz, 

1992) as general guidelines for life have a positive influence on GHG-avoiding PEB, but only 
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via the more specific concepts of personal and social norms (Paris Agreement) (see Table 1, 

Hypothesis 2). 

3.2 Priming by exposure 

3.2.1 Ethical mindsets and environmental values 

Priming by an "organic offer" is considered to be related to subsequent environmentally friendly 

behavior via environmental values, moral identity and varying ethical mindsets. According to 

recent research results (Carrico et al., 2017; Tate et al., 2014; Truelove et al., 2016), the 

hypothesis is put forward that priming by an "organic offer" does not lead to a further 

commitment to climate protection through activated environmental values if ethical mindsets 

are not taken into account (see Table 1, Hypothesis 3).  

However, it can be argued that environmental values are likely to lead to environmentally 

friendly behavior later on if individuals have a rule-based mindset. As described above, rule-

based individuals are less influenced by a situation and therefore more inclined to consistently 

strive for the achievement of central values in life. Therefore, the work assumes that priming 

by exposure is likely to lead to subsequent value-congruent PEB, whenever individuals have 

environmental values and perceive the goal of behaving along rules across situations (see 

Table 1, Hypothesis 4).  

In contrast, individuals with an outcome-oriented mindset are not expected to have an 

increased probability of PEB after priming via exposure, even if they have environmental 

values (see Table 1, Hypothesis 5). This hypothesis is based on the assumption that 

individuals with an outcome-based mindset are more likely to be influenced by situational 

factors (Mazar & Ariely, 2006), which may result in environmental values being overlaid by 

divergent goals and values.  

3.2.2 Ethical mindsets and moral identity 

According to recent empirical findings (Carrico et al., 2017; Truelove et al., 2014, 2016), the 

present study puts forward the hypothesis that priming via an "organic offer" does not interact 

with moral identity and therefore has no influence on subsequent decision-making (see Table 

1, Hypothesis 6), if ethical ways of thinking are not taken into account. However, in order to 
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investigate this question in more depth, the thesis investigates the hypothesis that ethical 

mindsets are decisive factors that influence the effect of moral identity on the relationship 

between priming and subsequent environmentally friendly behavior. In the moral domain, 

research showed that moral self-esteem explains the negative relationship between ethical 

behavior of individuals with an outcome-oriented mindset (Cornelissen et al., 2013). The thesis 

therefore assumes that for outcome-oriented individuals priming by an " organic offer" is likely 

to lead to a balanced moral identity, so that engagement in subsequent PEB is no longer 

considered necessary. As described above, the decision-making of outcome-oriented 

individuals is more strongly influenced by situational factors, so that for these individuals a 

tendency towards moral licensing is more likely to be expected. Therefore, the hypothesis for 

outcome-oriented individuals is based on the assumption that moral identity negatively 

influences the relationship between priming and subsequent environmentally friendly behavior 

(see Table 1, Hypothesis 7). In contrast, moral identity is assumed to be a cross-situational 

guideline for decision-making, whenever individuals have a rule-based mindset. Thus, it is 

therefore expected that rule-based mindsets counteract moral licensing effects. Finally, the 

interaction between moral identity and rule-based mindsets is expected to have a positive 

impact on behavioral consistency (see Table 1, Hypothesis 8).  

3.3 Self-identity and personal norms (Paris Agreement) 

A key research question is, whether sustainable investments are influenced by environmental 

self-identity as well as by personal norms (Paris Agreement). Hence, the thesis assumes that 

the intention to invest in sustainable fields (wind energy, organic farming) is outside the range 

of behaviors in which an environmentally friendly person normally operates. Therefore, it is 

hypothesized that environmental self-identity has no influence on sustainable investments 

intentions. This is expected, because environmental self-identity was even not able to predict 

energy savings (van der Werff et al., 2019) and sustainable investments are expected to be 

more difficult and further removed from the kinds of behavior an environmentally friendly 

person normally pursues (= Hypothesis 9). 
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Otherwise, the intention to invest in funds may be motivated by economic self-identity. 

Economic self-identity is expected to be primarily linked to the goals of maximizing the annual 

return and minimizing the risks of an investment. Thus, economic self-identity is not expected 

to be primarily linked to specific investment fields (e.g., environmentally friendly or harmful 

investment fields). However, one can also argue that the interest in economic issues may be 

linked to the interest in being an environmentally friendly investor. Individuals may expect that 

sustainable investments could constitute business opportunities with higher returns in the 

future, as climate change mitigation is obligatory for the states through federal laws or the Paris 

Agreement (United Nations Framework Convention on Climate Change, 2015). However, as 

economic self-identity is expected to be linked to the goal of making economically oriented 

decisions, it is not expected that the field of investment would prevent someone from playing 

out economic self-identity. Consequently, economic self-identity is expected to positively 

influence the intention to invest profitable in environmentally harmful, neutral or friendly fields, 

in order to achieve economic goals (Hypothesis 10). 

Finally, personal norms are also considered to have an influence on sustainable investments. 

Since the work is interested in investments in fields that are associated with low or high 

greenhouse gas emissions, personal norms that take into account the moral obligation to 

behave in terms of greenhouse gas avoidance are considered as a factor influencing 

greenhouse gas avoiding investments. Therefore, it is assumed that personal norms (Paris 

Agreement) have a positive effect on the intention to invest in wind energy and organic farming 

(Smith et al., 2019). In contrast, it is assumed that personal norms (Paris Agreement) have a 

negative impact on investment intentions in the mineral oil / natural sector (Hypothesis 11). 
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Table 1. Summary of hypotheses 

Hypothesis  Abbreviated content of the main hypothesis 

1 Personal and social norms (Paris Agreement) positively influence GHG-
avoiding PEB. 

2 Personal and social norms (Paris Agreement) mediate the influence of 
environmental values on GHG-avoiding PEB. 

3 Priming by an “organic offer” has via environmental values no influence on 
carbon offsetting. 

4 Priming by an “organic offer” has via environmental values and rule-based 
mindsets a positive influence on carbon offsetting. 

5 Priming by an “organic offer” has via environmental values and outcome-
based mindsets no influence on carbon offsetting. 

6 Priming by an “organic offer” has via moral identity no influence on carbon 
offsetting. 

7 Priming by an “organic offer” has via moral identity and outcome-based 
mindsets a negative influence on carbon offsetting. 

8 Priming by an “organic offer” has via moral identity and rule-based mindsets 
a positive influence on carbon offsetting. 

9 Environmental self-identity has no influence on the intention to invest in 
environmentally-friendly investment fields (wind energy, organic farming). 

10 Economic self-identity has a positive influence on the intention to invest in 
profitable environmentally harmful, neutral and friendly investment fields. 

11 Personal norms (Paris Agreement) have a positive influence on the 
investment intention in environmentally friendly fields (wind energy, organic 
farming) and a negative influence on the investment intention in 
environmentally harmful fields (mineral oil / natural gas). 

4. Methods 

4.1 Data collection 

In order to test the hypotheses 1-11, the data were collected via a study with students taking 

place in a laboratory for research in economics (experimenTUM, laboratory of the Technical 

University of Munich (School of Management)). The laboratory study was conducted on 

December 8 and 12, 2017 in Munich (Bavaria, Germany). 

The investigations are mainly focused on self-reported GHG-avoiding PEB. However, a 

laboratory study was chosen, because it offered the possibility of measuring actual PEB.  

The start for the development of the questionnaire was in July 2017. The subjects were 

randomly recruited via an Online Recruitment System for Economic Experiments (Greiner, 

2015) on the basis of a subject pool primarily involving (business) students. The study consists 

of 226 participating students. Furthermore, data were collected for 11 subjects who were not 

studying. It was decided to limit the sample to students (n = 226), because the number of non-

students was too low to make statements about this subgroup of the sample. Before the study 
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started, the subjects gave their written consent to follow the rules of the laboratory and were 

informed that the data would be treated anonymously and only used for scientific purposes. 

The subjects came in person to the lab and received a payment of 12 EUR for participation in 

the study. Before the beginning of the experiment, the subjects were asked to answer the 

questions of the questionnaire on the monitor and were informed that they would subsequently 

receive payment for participating in the study. The duration of the study was given as 

approximately 30 minutes. The subjects were not informed about the topic of this study.  

4.2 Sample  

The sample consist of 36.3% female and 63.7% male participants. 35.8% of the students had 

already a degree from a university or a university of applied sciences. The average age was 

22.4 years (SD 4.4). 117 of the students were studying business at TUM School of 

Management. The other three most common departments in which the subjects were studying 

were: TUM Department of Electrical and Computer Engineering (n = 17), TUM Department of 

Civil, Geo and Environmental Engineering (n = 15) and TUM Department of Informatics (n = 

13). 32 of the subjects were students of universities other than Technical University of Munich. 

As the sample consists entirely of students, the results of the study cannot be generalized for 

the whole population of Germany. However, it was decided to choose a sample of students, 

because students are potential future opinion leaders and (business) leaders and therefore it 

is interesting to analyze their perceptions, opinions and (actual) decision-making. 

4.3 Study design 

The study started by measuring the dependent variables. Afterwards, participants were 

questioned about the explanatory and the socio-demographic factors. The origin study was 

conducted in German.  

In order to test hypothesis 1 and 2 (see also Bauer and Menrad, 2019, 2020a), subjects were 

firstly offered the opportunity to purchase a carbon emission certificate (carbon offsetting) for 

1, 2 or 3 EUR (see details in chapter 4.4.1). The payment for participation in the study (= 12 
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EUR) was reduced by the amount donated. In order to provide reassurance that the money 

would indeed be donated, subjects had the opportunity to receive a certificate for carbon 

offsetting upon request. Moreover, participants were asked about their amount of inter-

continental flights, consumption of green energy as well as about their consumption of local 

fruits and vegetables. Furthermore, and in line with a survey conducted by the German 

Environment Agency (2017a), the participants were informed about the global climate targets 

of the Paris Agreement and that these targets are internationally binding under international 

law. After subjects received this information, there were asked about their personal and social 

norms (Paris Agreement).  

Moreover, in order to test the hypotheses 3-8 (see also Bauer & Menrad, 2020a), participants 

were randomly assigned to the treatment group (n = 110) or to the control group (n = 116). 

Only the treatment group (n = 110) was primed by being given the opportunity to purchase an 

organic apple, a conventional apple or to purchase nothing. The apples were sold at half of the 

market prices so that the price for an organic apple was 0.30 EUR and the price for a 

conventional apple was 0.20 EUR. The payment for participation in the study (12 EUR) was 

reduced accordingly in case a purchase decision was made. In order to hold the influence of 

the region of origin of the apples and the variety of the apple constant, participants were 

informed that the organic and conventional apples were grown in Germany and that they were 

of the same variety (Elstar). The control group was not primed by an “organic offer”. Afterwards, 

the treatment group as well as the control group (n = 226) were given the opportunity to 

purchase a carbon emission certificate (carbon offsetting) for 1, 2 or 3 EUR (see chapter 4.4.1).  

Finally, the subjects were asked to imagine a situation of an appointment with a bank for advice 

on a financial investment, as follows (see also Bauer & Menrad, 2020b): “We would like to ask 

you to put yourself in a situation of an appointment with a bank for advice on a financial 

investment. Please also imagine that you have an investment sum of EUR 5,000 which you 

would like to invest in funds. You will be offered four different funds in each of the following 

seven consecutive rounds. We ask you to choose the fund that you prefer. There are funds to 

choose from that invest either in residential real estate, mineral oil / natural gas, wind energy 
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or organic farming. The annual return (0.5%, 4% or 8%), the risk (low, medium, high) and the 

duration of the investment (2, 5 or 10 years) vary. Afterwards, we will ask you to indicate 

whether you would intend to invest in the previously selected fund if you had the investment 

sum of EUR 5,000 at your disposal.”  

The subjects were firstly asked to choose between four different funds with randomly assigned 

attribute levels in seven successive random rounds (see Bauer & Menrad, 2020b). Secondly, 

the subjects were asked after each of the rounds to decide whether they would make the 

previously chosen investment (“Dual-Response None-Option”) (Orme, 2010). By this simplified 

research design, complex decision-making around the funds on offer can be avoided, which 

can lead to biased choices, as participants (here: students) may decide to simplify complex 

choice tasks into easier ones (Green & Srinivasan, 1990; Wright, 1975).  

4.4 Measures 

4.4.1 Dependent variables 

a) Carbon offsetting 

The study investigates carbon offsetting (Anderson & Bernauer, 2016; Huber et al., 2018; 

Whitmarsh & O’Neill, 2010) as an omitted GHG-avoiding PEB. Participants were offered to 

donate parts of their payment for participating in the study via purchasing of carbon emissions 

certificates (carbon offsetting) for 1, 2 or 3 EUR for projects in respect of “The Gold Standard” 

(Wolters et al., 2015). “The Gold Standard” states that the donations are invested in projects 

which lead to a reduction in carbon emissions and are simultaneously beneficial for the local 

environment and the social living conditions of the local population (Bauer & Menrad, 2019, 

2020a). Participants received information about “The Gold Standard” and about the amount in 

kilograms of carbon equivalent emissions that could be compensated using their donations (1 

EUR = 66 kg CO2 compensation, 2 EUR = 132 kg CO2 compensation, 3 EUR = 198 kg CO2 

compensation) (Wolters et al., 2015). 

b) Self-reported GHG-avoiding PEB 

The subjects were also asked to answer questions on self-reported GHG-avoiding PEB. As 

the major influence of air travel on greenhouse gas emissions is well documented (e.g., Sims 
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et al., 2014), participants were asked about their air travel activities within one year before the 

study. Specifically, the thesis was interested in the amount of inter-continental flights (long-

distance) with a significant influence on greenhouse gas emissions. A round-trip was counted 

as one voyage. In order to reduce the influence of outliers, the number of flights was grouped 

for the purpose of statistical analysis (inter-continental flights (round-trips): 0 = “zero”, 1 = “one”, 

2 = “two”, 3 = “three”, 4 = “four”, 5 = “five or more”). Additionally, the study highlights the 

consumption of green electricity (Clark et al., 2003). The adoption of renewable energy avoided 

a total amount of 118.2 Mio. ton CO2 equivalent emissions in Germany in 2016 (German 

Environment Agency, 2017b). Therefore, the study collected data on participants’ current 

situation of use of green electricity at home (0 = “No”, 1 = “Yes”). Moreover, previous studies 

have shown that greenhouse gas emissions can be avoided via the consumption of locally 

produced food (e.g., Paxton, 1994). According to previous studies (e.g., Whitmarsh & O´Neill, 

2010), subjects responded to the statements “How often do you buy locally produced fruits and 

vegetables” within a 5-point scale ranging from “never” (=1) to “always” (=5).  

c) Financial investment intentions 

The study examines the intention to invest either in environmentally friendly, -harmful or -

neutral investment products (funds) offered in the laboratory study. Wind energy is seen as a 

sustainable investment opportunity, as this energy source has great potential for avoiding 

greenhouse gas emissions. For instance, the avoidance of greenhouse gas emissions in 

Germany is mainly based on onshore wind energy sources (2017: 59.6 million metric tons of 

CO2 equivalents), but also on offshore wind-energy sources (2017: 11.9 million metric tons of 

CO2 equivalents) (German Environment Agency, 2018). 

Furthermore, organic farming is also regarded as a sustainable investment. Applying methods 

of conventional agriculture has negative impacts like e.g. loss of biodiversity, pollution from 

fertilizers and pesticides, and risks for human health (deLonge et al., 2016). Organic agriculture 

is an alternative to conventional agriculture, which is partially able to overcome the negative 

effects of conventional agriculture (e.g., pollution through pesticides) (Muller et al., 2017). A 
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review of the literature on whether organic farming leads to the reduction of greenhouse gas 

emissions can be found in Bauer & Menrad (2020b). 

Funds that invest in mineral oil / natural gas are considered to be environmentally harmful as 

the oil and gas industry significantly contributes to greenhouse gas emissions (Grasso, 2019; 

Hanif et al., 2019). Finally, funds that invest in residential real estate were also offered in order 

to expand the asset classes to a sufficient number and to offer a financial product that might 

be considered rather neutral in terms of its climatic impact. 

In order to analyze the intentions to invest, the data on the decision-making on the four optional 

funds in seven successive rounds were used (see for details: Bauer & Menrad, 2020b: 5).  

4.4.2 Explanatory variables  

a) Environmental values 

Environmental values were measured with a short version of the value scale by deGroot & 

Steg (2007), which is based on the work by Schwartz (1992). The scale had already been used 

in various studies (deGroot & Steg, 2007; Steg et al., 2012). Individual items within the scale 

are listed in Table 1 in Bauer and Menrad (2019). Participants were asked to qualify 

environmental values based on the study by deGroot and Steg (2007: 336) as a “guiding 

principle” of life. The 9-point scale ranges from “opposed to my principles” (= −1) to “not 

important” (=0) to “extremely important” (=7). The internal consistency measured by 

Cronbachs´ alpha (Cronbach, 1951) is 0.82. In the following statistical analysis (see Bauer & 

Menrad, 2019, 2020a), the mean of the environmental value items is used. 

b) Personal and social norms (Paris Agreement) 

Personal norms (Paris Agreement) were measured by the item “I feel guilty when I do not 

contribute to the achievement of the climate goals of the Paris Agreement”. The item was 

measured on a five-point agreement scale (Likert-scale), ranging from “I do not agree at all” 

(=1) to “I agree entirely” (=5). 

On the basis of the study by van der Linden (2015) on social norms concerning individual 

contributions to slow-down climate change, the item for social norms (Paris Agreement) was 

developed (see also personal norms (Paris Agreement)). These norms were measured by the 
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item “People whose opinion I value, think that I should contribute to the achievement of the 

climate goals of the Paris Agreement”. Again, the item was measured on a five-point 

agreement scale (Likert-scale), ranging from “I do not agree at all” (=1) to “I agree entirely” 

(=5). 

c) Environmental- and economic self-identity 

Environmental self-identity is measured on a five-point agreement scale (Likert-scale) ranging 

from “I do not agree at all” (=1) to “I agree entirely” (=5) using the scale by van der Werff et al. 

(2013) (see Bauer & Menrad, 2020b, Table 2 for the individual items). For measuring economic 

self-identity, a scale that considers rational consumption patterns and concerns about 

economic issues (Bauer & Menrad, 2020b) was developed based on previous research 

findings (e.g., Whitmarsh & O´Neill, 2010). Economic self-identity is also measured using a 

five-point agreement scale (Likert-scale) ranging from “I do not agree at all” (1) to “I agree 

entirely” (=5).  

d) Moral identity 

Moral identity was measured by a scale based on the work by Aquino and Reed (2002). The 

original scale of 13 items was reduced to a scale of four items (see Bauer & Menrad, 2020a, 

Table 2), which reflects the internalization of moral traits. This items have been carried out 

because earlier studies have shown that moral traits as a central part of self-concept were 

especially related to donations and volunteering (Aquino & Reed, 2002). Following to Aquino 

and Reed (2002: 1427), participants of this study received the following initial information 

before they were asked to answer the items of the moral identity scale: “Listed below are some 

characteristics that may describe a person. The person with these characteristics could be you 

or it could be someone else. For a moment, visualize in your mind the kind of person who has 

these characteristics. Imagine how that person would think, feel, and act. When you have a 

clear image of what this person would be like, answer the following questions.” The traits were 

inter alia “caring, compassionate, fair, friendly, generous, helpful, hardworking, honest, and 

kind” (Aquino & Reed, 2002: 1426). Items were measured on a five-point agreement scale 

(Likert-scale), ranging from “I do not agree at all” (=1) to “I agree entirely” (=5). 
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e) Ethical mindsets 

According to the work by Foot (1967), ethical mindsets were measured by the item: “A trolley 

is out of control and threatens to run over five people. By hitting a switch, the trolley can be 

diverted to another track. Unfortunately, there is another person on that track. Is it permissible 

(by hitting the switch) to take the loss of a person’s life to save the life of five people?” 

(Ostermaier & Uhl, 2017: 5). Participants had the opportunity to answer the question with “No, 

it is not permissible (by hitting the switch) to take the loss of a person’s life to save the life of 

five people” (= rule-based mindset) or with “Yes, it is permissible (by hitting the switch) to take 

the loss of a person’s life to save the life of five people.” (= outcome-based mindset).  

4.5 Statistical methods 

Next to analysis via descriptive statistics, the hypotheses were tested by applying multiple 

regression models (e.g., Hennevogl et al., 2013; McCullagh & Nelder, 1972), multi-mediator 

analysis (e.g., Preacher & Hayes, 2004, 2008), mixed logit models (e.g., Hole, 2007) as well 

as hierarchical Bayesian models (Sawtooth Software, 2017). In the following, the applied 

statistical methods are briefly highlighted. More details on the specific statistical models can 

be found in Bauer and Menrad (2019, 2020a, 2020b). 

4.5.1 General linear models 

The work contains hypothesis, which highlight the influence of explanatory variables on 

dependent variables (see Table 1, Hypothesis 1, 3-8). Thus, it is a suitable method to analyze 

the data via multivariate linear regression models. In particular, it was applied a general linear 

model (GLM), which is an extension of the linear regression model. By more flexibilization of 

the assumptions of the linear regression model, it is possible to „[…] fit models to a wide range 

of data“ (Nelder & Wedderburn, 1972: 383). By using GLM, the distribution of the dependent 

variable is not only limited to a normal distribution but can also be determined by further 

distributions from the exponential family. The distributions of the dependent variables were 

chosen according to the scale of the data and the best possible goodness of fit of the models. 

By the broad scope of GLM, it is possible to test the influence of personal and social norms 

(Paris Agreement) on different GHG-avoiding PEB as well as the influence of priming by 
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exposure, ethical mindsets, environmental values and moral identity and of interaction effects 

on carbon offsetting.  

4.5.2 Multi-mediator analysis 

By hypothesis 2 (see Table 1), it is investigated the influence of an independent variable 

(environmental values) on mediating variables (personal and social norms (Paris Agreement)) 

as well as the influence of these mediating variables on the dependent variables (carbon 

offsetting, amount of inter-continental flights, consumption of green energy and consumption 

of local fruits and vegetables). For data analysis, the thesis applied a single-step multi-mediator 

analysis (Hayes, 2018; Preacher & Hayes, 2004, 2008; Zhao et al., 2010). This method 

enables to perform a significance test for the mediation effects. Once a mediator explains the 

relationship between the independent and the dependent variable (= indirect effect), it is 

obtained a mediation effect. The data analysis is run by Model 4 of the SPSS-PROCESS 

macro by Hayes (2018). The algorithm uses bootstrap sample in order to estimate the indirect 

effects and the confidence interval for the indirect effect. Thereby, it is necessary to use 

bootstrap sample, because the sample size (n= 226) is relatively small. 

4.5.3 Hierarchical Bayesian model 

In order to analyze the (relative) importance of the attributes and the attribute levels for the 

hypothetical decision-making among the funds on offer, the study applied a hierarchical 

Bayesian model (Huber, 2005; Orme, 2010; Sawtooth Software, 2017, 2019). This model uses 

a Monte-Carlo-Marcov-Chain method to estimate the utility of the attribute levels. The average 

utilities of the attribute levels are calculated on the basis of 20,000 iterations, which are 

generated by the Metropolis Hastings algorithm. Finally, on the basis of theses utilities, the 

software calculates the relative average importance of the attributes. The attributes are 

investment field (attribute levels: wind energy, mineral oil/ natural gas, organic farming, 

residential real estate), annual return (attribute levels: 0.5% annual return, 4% annual return, 

8% annual return), risk (attribute levels: low risk, medium risk, high risk) and term of validity 

(attribute levels: 2 years, 5 years, 10 years). The utility which results from an attribute level is 

also called preference. 
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4.5.4 Mixed logit models 

Lastly, hypothesis 8-11 (see Table 1) concerning the influence of environmental- and economic 

self-identity and personal norms (Paris Agreement) on the intention to invest in wind energy, 

organic farming, mineral oil / natural gas and residential real estate is analyzed by mixed logit 

models (Gutsche & Ziegler, 2019; Kastner & Matthies, 2016; McFadden & Train, 2000; Train, 

2009). The intention for financial investments in funds is calculated by the selection of a fund 

from a variety of offered funds and the additional statement that one would actually invest in 

this particular fund (see also Bauer & Menrad, 2020b: 5). The mixed logit model takes into 

account the decision-making in random choice sets and is able to calculate normally distributed 

individual-specific utilities (Hensher & Green, 2003; Hess, 2010). The parameters are 

simulated on the basis of the maximum simulated likelihood based on Halton draws (Hole, 

2007). Data analysis was performed with STATA 16 using the mixlogit command (Hole, 2007). 

5. Results and scientific contribution 

In this chapter, the results are summarized (see also Table 2) and the scientific contribution is 

outlined. Descriptive statistics on the explanatory and dependent variables are reported in 

Bauer & Menrad (2019, 2020a, 2020b). The contribution of the author of this thesis was to 

develop the design and questionnaire for the laboratory study based on a literature review and 

to consider the advanced statistical methods. Furthermore, I wrote the above-mentioned 

articles based on an extensive literature research. Finally, the articles were linguistically 

proofread by the proofreading service of the Technical University Munich (School of 

Management). Finally, I improved the papers according to the peer reviews in the process of 

publication. Prof. Dr. Klaus Menrad was involved in the development of the survey and 

provided feedback and helped with the design of the conjoint experiment by giving advice and 

support due to his great experience in conducting conjoint analyses. Furthermore, the articles 

could be further developed according to the advice of Klaus Menrad.  
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5.1 Bauer, A., Menrad, K. (2019): Standing up for the Paris Agreement: Do 

global climate targets influence individuals‘ greenhouse gas emissions? 

Environmental Science and Policy 99, 72-79. 

One of the main aims of this thesis was to examine the influence of the Paris Agreement 

(United Nations Framework Convention on Climate Change, 2015) on GHG-avoiding PEB by 

a laboratory study. This study was published in the international peer-reviewed journal 

Environmental Science and Policy (Elsevier, Impact Factor 2019: 4.767, DOI: 

https://doi.org/10.1016/j.envsci.2019.05.015). The scientific contribution of this study can be 

highlighted as follows: 

Personal and social norms (Paris Agreement) partly influence GHG-avoiding PEB. In 

particular, personal and social norms (Paris Agreement) positively influence the consumption 

of green energy, the consumption of local fruits and vegetables and the actual compensation 

of greenhouse gas emissions via carbon offsetting. Since this work was the first to 

conceptualize personal and social norms linked to individual contributions to global climate 

targets, this result is important for scientific progress and corresponds to hypothesis 1. In 

abstract terms, previous research findings which found that personal and social norms have 

positive influence on pro-environmental behavior could be partly confirmed for personal and 

social norms (Paris Agreement) (Horne & Kennedy, 2017; Kormos et al., 2014; Lind et al. 2015; 

van der Werff & Steg, 2016; Vesley & Klöckner, 2017; Wan et al., 2017). Moreover, the results 

of the study by Brüggemann et al. (2017), which showed that the intentions of the German 

participants to behave pro-environmentally before, during and after the negotiations on the 

Paris Agreement have not changed, were comprehensively supplemented by investigations 

by environmental psychological constructs. This is, because the thesis found out that social 

norms (Paris Agreement) are related to consumption of green energy, and personal norms 

(Paris Agreement) are related to carbon offsetting and consumption of local fruits and 

vegetables. As the decision to consume green energy in a household may be influenced by 

group-specific processes leading to corresponding social norms, the result is in line with the 

assumptions of the author of this thesis. However, the findings show, that the amount of inter-

continental flights is not influenced by personal and social norms (Paris Agreement). This result 
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is in line with previous findings, which found that the number of flights were not influenced 

neither by environmental values nor by environmental self-identity (Whitmarsh & O´Neill, 

2010). 

Furthermore, the important role of environmental values as well as of personal and social 

norms (Paris Agreement) in explaining pro-environmental behavior is approved according to 

hypothesis 2. Thereby, previous research findings were confirmed (Lind et al., 2015; Nordlund 

& Garvill, 2013; van der Werff & Steg, 2016). More specifically, personal and social norms 

(Paris Agreement) partially mediate the influence of environmental values on consumption of 

green energy, consumption of local fruits and vegetables as well as on carbon offsetting. This 

finding is important and novel because it places personal and social norms (Paris Agreement) 

in the context of approved constructs of environmental psychology.  

5.2 Bauer, A., Menrad, K. (2020a): The nexus between moral licensing and 

behavioral consistency: Is organic consumption a door-opener for commitment 

to climate protection? Social Science Journal.  

The second part of the thesis was about the examination of consistent PEB by an experimental 

study. This study was published in the international peer-reviewed Social Science Journal 

(Tayler & Francis, Impact Factor 2019: 1.033, DOI: 

https://doi.org/10.1080/03623319.2020.1757350). The main scientific contribution of this work 

can be summarized as follows: 

Priming by an “organic offer” has partially influence on subsequent pro-environmental decision-

making. Ethical mindsets, environmental values and moral identity are differently interacting 

with priming by an “organic offer”. This is a novel finding in the environmental domain and can 

support understanding consistent pro-environmental behavior in a more comprehensive way. 

Focusing on the hypothesis concerning the two-way-interaction terms, the results show that 

environmental values do not interact with priming by an organic offer. This interaction term has 

no significant influence on subsequent carbon offsetting (according to Hypothesis 3). This is in 

line with previous research findings which also found that activated environmental values did 

not influence subsequent pro-environmental behavior (Carrico et al., 2017; Tate et al., 2014; 
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Truelove et al., 2016). Furthermore, the results indicate that there is a negative interaction 

effect between moral identity and priming by an “organic offer”. This finding is against 

hypothesis 6 because it was assumed according to previous research findings (Carrico et al., 

2017; Truelove et al., 2014, 2016), that there is not a significant relationship between these 

variables. However, the data show that priming by an “organic offer” interacts with moral 

identity and leads to a reduced likelihood of further commitment for nature via carbon offsetting. 

This result slightly speaks for moral licensing effects (Mazar & Zhong, 2010). 

Investigations towards the interaction between ethical mindsets (Foot, 1967), environmental 

values, moral identity and priming by exposure are novel in the environmental domain. After 

including the three-way interaction term in the statistical models, the data show that there is a 

positive and significant influence of the interaction term between rule-based mindsets, priming 

by an “organic offer” and environmental values on carbon offsetting (as assumed in Hypothesis 

4). Additionally, the results show in line with hypothesis 5, that the interaction between priming 

by exposure, environmental values and outcome-based mindset has no significant influence 

on subsequent carbon offsetting. Finally, the results do not support the hypotheses 7 and 8, 

because there is no statistically significant interaction between an ethical mindset (=outcome-

based or rule-based mindsets), priming by exposure and moral identity. 

5.3 Bauer, A., Menrad, K. (2020b): Beyond risk and return: What motivates 

environmentally friendly or harmful student fund investments in Germany? 

Energy Research and Social Science, 67.  

Lastly, preferences towards investments in environmentally friendly, -neutral or -harmful funds 

and the intentions to invest in these funds were examined by a conjoint experiment. This study 

was published in the international peer-reviewed journal Energy Research and Social Science 

(Elsevier, Impact Factor 2019: 4.771, DOI: https://doi.org/10.1016/j.erss.2020.101509). The 

scientific contribution of this study can by outlined as follows: 

One key part of the paper was to investigate the preferences for the funds on offer. There were 

not formulated specific hypotheses on that topic in advance. In particular, the findings show 

that the annual return (37.74% of 100%) and the risk (34.15% of 100%) are the most important 
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attributes when participants were deciding on the offered funds. The relative average 

importance for the attribute investment field (19.48% of 100%) was lower compared to the 

attributes annual return and risk but was a much more important attribute than the investment 

term of validity (8.63% of 100%). Therefore, in accordance with classical financial theory (e.g., 

Markowitz, 1952), it can be determined that annual return and risks are, in relative terms, the 

most important factors influencing decision-making about funds. Thus, the work highlighted 

previous research findings, which found that annual returns and risk are the most important 

attributes for investments in renewable technology (Curtin et al., 2019). Moreover, subjects 

preferred high annual returns (= 8%) within the attribute annual return, low risk within the 

attribute risk, and a short term of validity (= 2 years) within the attribute term of validity. 

Moreover, subjects have by far the lowest preference towards mineral oil / natural gas 

investments within the attribute of investment field. 

Furthermore, environmental- and economic self-identity were for the first time linked to 

environmentally friendly and -harmful investments in funds. The results show, that neither 

environmental- nor economic self-identity have a statistically significant influence on the 

intentions to invest in wind energy, organic farming or mineral oil / natural gas. These findings 

are in line with hypothesis 9, but against hypothesis 10. Previous research has shown, that 

environmental self-identity is related to e.g. sustainable consumption (van der Werff et al., 

2013). However, as an investment is not a behavior of everyday life which can be easily 

executed, the thesis expected according to the work by Kashima et al. (2014), that 

environmental self-identity has no influence on sustainable investments in wind energy and 

organic farming. Additionally, a novel finding is, that economic self-identity had no influence on 

decision-making on funds. This result may be due to the fact that economic aspects are 

simultaneously taken into account by the attributes of the funds of risk and return.  

For the first time, the study shows that personal norms (Paris Agreement) statistically 

significantly reduce the intention to invest when students think about mineral oil / natural gas 

investments. Moreover, personal norms (Paris Agreement) increase the investment intention 

(in accordance with hypothesis 11) in a statistically significant way when students think about 
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investments in organic farming. Finally, personal norms (Paris Agreement) are not linked to 

investment intentions in wind energy, which contradicts hypothesis 11.  

Table 2. Summary of results 

Hypothesis  Abbreviated content of the main hypothesis Hypothesis 
confirmed? 

1 Personal and social norms (Paris Agreement) 
positively influence on GHG-avoiding PEB. 

Yes (except for 
inter-continental 

flights) 

2 Personal and social norms (Paris Agreement) 
mediate the influence of environmental values on 
GHG-avoiding PEB. 

Yes (except for 
inter-continental 

flights) 

3 Priming by an organic offer has via environmental 
values no influence on carbon offsetting. 

Yes 

4 Priming by an organic offer has via environmental 
values and rule-based mindsets a positive influence 
on carbon offsetting. 

Yes 

5 Priming by an organic offer has via environmental 
values and outcome-based mindsets no influence on 
carbon offsetting. 

Yes 

6 Priming by an organic offer has via moral identity no 
influence on carbon offsetting. 

No 

7 Priming by an organic offer has via moral identity 
and outcome-based mindsets a negative influence 
on carbon offsetting. 

No 

8 Priming by an organic offer has via moral identity 
and rule-based mindsets a positive influence on 
carbon offsetting. 

No 

9 Environmental self-identity has no influence on the 
intention to invest in environmentally-friendly 
investment fields (wind energy, organic farming). 

Yes 

10 Economic self-identity has a positive influence on 
the intention to invest in environmentally harmful, 
neutral and friendly investment fields. 

No 

11 Personal norms (Paris Agreement) have a positive 
influence on the investment intention in 
environmentally friendly fields (wind energy, organic 
farming) and a negative influence on the investment 
intentions in environmentally harmful fields (mineral 
oil / natural gas). 

Yes (except for 
investment intentions 

in wind energy) 

 

6. Discussion and conclusions 

In this chapter, only general conclusions will be made since the results of the three publications 

and their discussion was already integrated into chapter 5.  

Consistent behavior in favor of the environment can be motivated by a variety of influencing 

factors. The main topic of the thesis was to investigate consistent environmentally friendly 

behavior for a sample of students by means of a laboratory experiment. Apart from some 
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limitations of the study (see following paragraph), the applied method was appropriate for the 

analysis of the research questions. In particular, the scientific knowledge about the general 

motivation to behave in a greenhouse gas-avoiding manner in different fields could be 

extended by analyzing personal and social norms (Paris Agreement). First, it can be concluded 

that personal and social norms (Paris Agreement) can be a cross-situational motivator for 

environmentally friendly behavior under certain circumstances. However, the extent of inter-

continental flights or the investment intentions in wind energy cannot be explained by these 

norms.  

Furthermore, a main purpose of this work was to study environmentally and socially friendly 

behavior in a continuous sequence. The results suggest that organic consumption can be a 

door-opener for further environmentally and socially friendly behavior if the environmental 

values of individuals with rule-based mindsets have been activated by priming by exposure. In 

contrast, moral identity can be after priming by exposure negative for further environmental 

and social engagement, which slightly suggests moral licensing effects.  

Moreover, the thesis was able to gain insights into decision-making on sustainable financial 

investments in funds when these funds are in direct competition to environmentally-harmful or 

-neutral financial products. Financial investments by private households are inter alia 

necessary in order to further expand sustainable sectors of the economy. Specifically, a higher 

number of investors in wind energy can further reduce the financing costs of certain wind 

energy projects and thus help to achieve the ambitious targets for reducing greenhouse gas 

emissions by switching to renewable energy sources. In summary, the study points out that 

the analyzed target group of students is not very interested in investing in organic farming. This 

investment field is probably not (yet) a common investment opportunity, although the market 

for organic products has grown rapidly in recent decades (FIBL & IFOAM, 2019). Furthermore, 

it can be concluded that environmental- as well as economic self-identity are not crucial factors 

in explaining investment intentions. However, the study showed for the first time that personal 

norms (Paris Agreement) increase the probability of hypothetical investments in funds 

committed to organic farming.  
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6.1 Limitations 

The thesis has limitations, as the sample of the study consists solely of students, so the results 

are not valid for the general population of Germany. In addition, it should be noted that students 

with an average age of about 22 years may be largely unfamiliar with actual financial 

investment decisions. However, the sample is mainly composed of business students and 

during the experiment only financial products (funds) were offered that were reduced to their 

basic characteristics (investment field, annual return, risk, term of validity). Therefore, it can be 

expected that the students surveyed in this study could hypothetically choose between the 

funds on offer, even if they were not already experienced investors. Finally, it is concluded that 

students are an interesting sample worth of investigation, because the future perspectives of 

environmentally friendly financing may be influenced by students (among others) in their 

potential future roles as opinion leaders and/or company managers. 

Moreover, a limitation of this study is that the results cannot be used to state whether the 

influence of personal and social norms (Paris Agreement) is causally determined because the 

study had neither a control and treatment group nor has collected panel data. Further, the 

results of the study could be influenced by measurement errors stemming from self-reported 

behavior. 

The thesis investigated only a subset of pro-environmental behaviors. The special focus was 

on GHG-avoiding PEB, environmentally-friendly donations as well as on intentions to invest in 

sustainable fields and did not consider further important behavioral fields like e.g. water 

conservation. Furthermore, the work investigated actual behavior in one case (carbon 

offsetting). The other PEB (reduced inter-continental flights, consumption of green energy, 

consumption of local fruits and vegetables) were measured as self-reported pro-environmental 

behaviors. In addition, the choice-experiment deals with preferences and intentions concerning 

environmentally-friendly and environmentally-harmful investment opportunities. By 

investigating data with actual behaviors, the insights of the study would have been more 

powerful. 
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6.2 Suggestions for future research 

Future research can - in addition to personal and social norms regarding individual 

contributions to global climate goals - also highlight personal and social norms regarding 

individual contributions to city- or neighbourhood-specific measures to reduce greenhouse gas 

emissions. It is expected that these norms can also have an impact on the greenhouse gas 

avoiding PEB as these norms are more closely linked to the spatial environment of the 

individual. In particular, the interaction effects between these norms and local social capital 

(Keuschnigg & Wolbring, 2015) may have an impact on GHG-avoiding PEB and therefore may 

be an important research topic for the future.  

Future research may also consider further explanatory variables such as warm glow towards 

a wind energy or organic farming investment (Gutsche & Ziegler, 2019). Investments in 

sustainable fields may also be influenced by the bank which offers financial products. 

Therefore, future research may consider specific the role of e.g. sustainability banks in the 

process of decision-making regarding financial products (Gutsche & Ziegler, 2019).  

Moreover, future research can focus further parts of the population in Germany. Investigations 

could be concentrated on further target groups (e.g., single person households, multi-person 

households, business managers) or on specific regions of Germany (e.g., cities, rural regions). 

Beyond that, it might also be interesting to examine the influence of other social and cultural 

contexts (e.g., in Europe, the United States or China) on the perception of a moral obligation 

to contribute to the global climate goals of the Paris Agreement.  

6.3 Policy and business-related implications 

Global governance on climate change mitigation is important in order to reduce negative 

impacts of climate change. The thesis suggests that policymakers’ emphasis on the 

importance of contributions by society to global climate targets can act as a non-monetary 

incentive for GHG-avoiding PEB.  

Practical implications can be inter alia formulated for triggering PEB by organic consumption. 

The thesis aimed to simulate an ordinary consumption situation leading to a usability of the 
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results in practice. The investigated consumption patterns (organic consumption, donations) 

are also likely to occur in everyday life (e.g., in a grocery store). This may be the case, when 

grocery stores offer to donate when people decide to purchase organic products which were 

produced under fair conditions. Such offers can be relevant for people with strong 

environmental values and rule-based mindsets. The research results can also be relevant for 

companies, e.g., if organic dishes are offered in a canteen, which can lead to a further 

commitment to nature and cost saving, e.g., through later energy saving. 

In addition, insights into the influence of explanatory variables on the decision-making process 

of funds are crucial for renewable energy providers, organic farmers and bank managers. The 

study provides additional information on the potential group of private investors in funds 

investing in environmentally friendly economic sectors. 
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