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1 Abstract 

Sustainable decision making is a key element in the fight against natural disasters, shrinking 

habitats, famine, and poverty. In western economies, such as the social market economy, all 

players – i.e., consumers, businesses, and governments – must be responsible for sustainable 

decision making. Examining consumer choices, this dissertation comprises three empirical 

studies to analyze decision making in shopping situations. The studies aim to provide new 

insights into predisposing factors of sustainable consumer decision making. These insights are 

used to deduce recommendations for policymakers to foster sustainable consumption. Study 1 

focuses on the effect of the Big Five personality traits, delay-discounting tendencies, and 

materialism on the consideration of sustainability in buying decisions. Study 2 builds on 

Study 1 by adding altruism and general self-efficacy as potential predictors and decision-

making abilities as possible moderators. The assessment of considering sustainability in buying 

decisions (by means of choice-based conjoint tasks) is complemented by measures of attitudes 

toward sustainability (by means of questionnaires) in Study 2. Since Studies 1 and 2 reveal a 

considerable influence of materialistic and altruistic tendencies, Study 3 was designed to 

examine the interplay of these two characteristics in the prediction of considering 

environmental, social, and economic sustainability in more general buying decisions. 

Results indicate high potential of unequivocal sustainability information in shopping 

situations. Further, discounting tendencies and materialism affect the consideration of 

sustainability in buying decisions negatively, while conscientiousness, openness to experience, 

and altruism have a positive effect. Decision-making abilities moderate the effect of altruism 

on attitudes toward sustainability, while general self-efficacy has no effect on the consideration 

of sustainability in buying decisions or attitudes toward sustainability.  

 It is recommended to increase the availability of unambiguous sustainability 

information in stores and online shops to enable consumers to make an informed decision. 

Further, materialistic reinforcements in society (e.g., in media and public communication) 

should be limited to stop persuading consumers to buy unneeded products. Instead, altruistic 

tendencies should be strongly reinforced in society. Future studies are advised to examine nudge 

strategies to promote sustainable buying decisions in consumers with personality structures that 

do not favor a sustainable lifestyle. Furthermore, the role of situational factors of consumer 

decision making that have not been investigated should be addressed in future research, such 

as consumer knowledge and understanding.  
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2 Introduction 

In the current century, hardly a year has passed without reports of natural disasters. Hurricanes, 

wildfires, torrential rain, droughts, flooding, extreme heat, or extreme cold – they all endanger 

the basis of life for humans, animals, and plants. Disasters can affect living beings directly (e.g., 

by burning, drowning, or freezing to death) or indirectly (e.g., by ruining harvests, affecting 

electricity generation, or destroying infrastructure). One very prominent cause of these extreme 

weather conditions is the emission of greenhouse gases such as carbon dioxide, methane, and 

nitrous oxide. Production and consumption of all sorts of products is an important influencing 

factor. In the food industry, all mentioned kinds of greenhouse gases are emitted. For instance, 

animal husbandry is a major cause of methane emissions. The more meat (or other animal 

products) consumers demand, the more animals need to be kept on farms. And the more animals 

are kept, the more methane is produced. Nitrous oxide is emitted by fertilizing farming fields 

and carbon dioxide is emitted by burning fossil fuels, e.g., for energy production and 

combustion engines. 

 Apart from the above-described effects – that are commonly referred to as global 

warming or climate change – another very relevant and pressing global issue is the eradication 

of deadly diseases, poverty, famine, and inhumane working conditions as well as the equal 

distribution of human rights, wealth, peace, justice, educational access, and clean water. These 

can be determined by political developments on the one hand and by economic decisions on the 

other hand. For instance, a company’s decision to build a production plant in a developing 

country determines the local society’s living conditions considerably. By buying respective 

products, consumers in industrialized countries can influence the company’s success and, 

dependent upon the company’s policy, maybe even the developing society’s welfare. In case 

production conditions are publicly known, consumers could even make their purchases 

strategically to support companies with acceptable working conditions. 

 A society’s welfare also depends on the country’s economy. Low unemployment and a 

competitive market with local players are important ingredients of a sound economy. Prosperity 

can only be generated when supply meets demand and an economy’s wealth is shared among 

the society. 

 On this page, three global issues – environmental, social, and economic ones – have 

been described. These fundamental issues form three dimensions of one essential concept: 

sustainability. 
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 Sustainable consumption and production is a key element in the global challenge of 

fighting natural, social, and economic challenges. Consumption includes decisions and actions 

of consumers such as purchasing behavior, waste production, water and energy consumption, 

travelling preferences, and many more. Though the impact of one individual decision is limited, 

it is the sum of decisions that exerts considerable influence on environmental, social, and 

economic aspects of sustainability. Thus, by means of consumer decision making, severe global 

problems such as climate change or poverty can be mitigated or enhanced, either directly or 

indirectly by affecting decisions of other consumers, businesses, or governments. To put it 

simply, most problems that the global community faces could be encountered if everybody 

behaved in a responsible manner. However, experience shows that people differ in the 

responsibility of their behavior. While some people live a sustainable lifestyle, others do not 

take the subject of sustainability into account at all. In this context, central questions are why 

this is the case and what can be done to change it. The dissertation at hand tackles these 

questions in three experimental studies. By means of relating consumers’ decision behavior, 

attitudes, and personal characteristics, the mentioned questions are addressed. 

 In the following chapter, theoretical assumptions and the current state of research in the 

domains of sustainability (Section 3.1) and decision making (Section 3.2) are reflected. Based 

on an important decision-making model, literature on the role of individual characteristics in 

sustainability-related decision making is reviewed. Specifically, Section 3.3 comprises insights 

into previous research on certain personality traits and their relation to sustainable behavior or 

sustainability attitudes. Section 3.4 focuses on decision-making abilities as further potential 

correlates of sustainable behavior. After summarizing the research aim in Section 3.5, the three 

studies are described. Study 1 (Chapter 4) focuses on the effect of individual characteristics 

such as the Big Five personality traits, delay discounting, and materialism on the consideration 

of sustainability in buying decisions. Study 2 (Chapter 5) enhances the findings by examining 

further characteristics – altruism and general self-efficacy – and decision-making abilities in 

the context of sustainability considerations and sustainability attitudes regarding buying 

decisions. Studies 1 and 2 address sustainability issues with a focus on offline grocery shopping 

and online non-food shopping. To investigate effects of materialism (Study 1) and altruism 

(Study 2) on the consideration of sustainability in buying decisions in general (i.e., regardless 

of product category), Study 3 was designed (Chapter 6). Its aim was to examine the interplay 

of altruism and materialism on the consideration of sustainability regarding all kinds of buying 

decisions. A General Discussion (Chapter 7) integrates the three studies’ results and gives 

perspectives for practice and for future research. 
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3 Theoretical Background 

The studies described in the dissertation at hand address two constructs preceding sustainable 

behavior: the consideration of sustainability in buying decisions and attitudes toward 

sustainability. These will also be referred to as sustainability considerations and sustainability 

attitudes. Since the topic of sustainability forms the basis of the research presented in this 

dissertation, Section 3.1 reports on important issues and underlying concepts of sustainability 

research. This is done with a focus on the three dimensions of sustainability (Section 3.1.1) and 

the scope of consumers to choose sustainably in buying decisions (Section 3.1.2). In this 

context, the theory of planned behavior is explained very briefly at the end of Section 3.1.2. 

 Considering sustainability in decision situations such as buying decisions is an 

important component in a sustainability-related decision-making process. Since decision-

making processes are the bedrock of sustainable behavior, research on decision making is 

outlined in Section 3.2. The section gives a short overview of general assumptions in decision-

making research and subsequently presents fundamental notions regarding decision making 

under two different conditions: ambiguous risk conditions (Section 3.2.1) and objective risk 

conditions (Section 3.2.2). Within the section on decision making under objective risk 

conditions, Schiebener and Brand’s (2015) decision-making model is described. Inspired by 

this model, it is assumed that a sustainability-related decision follows after a decision-making 

process that is guided both by the inherent impulsive and reflective systems of information 

processing (see Section 3.2.2). Among other assumptions, the model postulates that individual 

characteristics can influence the decision-making process. Therefore, the role of potential 

predisposing factors (such as personality traits) for the consideration of sustainability in buying 

decisions is outlined in Section 3.3. Section 3.4 discusses a potential role of decision-making 

abilities (i.e., the ability to decide advantageously under certain conditions) for sustainable 

decision making in consumption. 

 The topics covered in the current chapter form the basis of the empirical studies that are 

described in Chapters 4, 5, and 6. Hence, the last section of Chapter 3 aggregates all of these 

topics to present the research aim of the dissertation at hand. 

 Sustainability 

The term sustainability was first introduced in the 18th century by Hannß Carl von Carlowitz 

(1713). In a time during which a very large amount of wood was needed for construction works, 

he stated that only as many trees should be cut down as new trees would grow. This procedure 
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made sure that later needs could be met. According to Wilderer (2007), this principle was very 

influential and formed the basis of later programs and agendas. Even today, sustainable 

consumption is still a key element in public debates and scientific research (e.g., D. M. Evans, 

2018; Hale, 2018; Hüttel, Ziesemer, Peyer, & Balderjahn, 2018; Kilbourne, McDonagh, & 

Prothero, 2018; Minton, Spielmann, Kahle, & Kim, 2018). The Brundtland Report of the United 

Nations’ World Commission on Environment and Development defines sustainable 

development as meeting the needs of the present without compromising the ability of future 

generations to meet their own needs (United Nations, 1987). British author John Elkington 

specified the term sustainability in the 1990s by the three dimensions ecology, society, and 

economy (Elkington, 1994). This dimensionality (also known as planet, people, profit; e.g., 

Kuhlman & Farrington, 2010) is commonly summarized as the triple bottom line or the three 

pillars of sustainability (Boyd, 2001; Elkington, 1994). Although widely used, Kuhlman and 

Farrington (2010) criticize the triple-bottom-line conceptualization as vague and not entirely 

suitable. According to them, Elkington (1994) intended it as a means to operationalize corporate 

social responsibility, with the planet and people components only added to what economists 

call the bottom line, that is, profit. Kuhlman and Farrington (2010) find that business strategies 

cannot be applied to society by interpreting the profit component as a country’s gross domestic 

product (GDP). Instead, as a measure of economic welfare, the GDP needs to be complemented 

by factors indicating other societal features, such as life expectancy, education, etc., as 

represented by the Human Development Index (HDI; Kuhlman & Farrington, 2010). While the 

GDP informs about the monetary value of all goods and services produced in a country, the 

HDI comprises indicators of life expectancy, education level, and average income. This index 

was developed by the United Nations for a ranking of countries (United Nations Development 

Programme, 1990). A combination of these two measures would result in a better representation 

of economic sustainability (Kuhlman & Farrington, 2010). Gibson (2001) points out that the 

three dimensions are not the only way of conceptualizing sustainability. He argues that in fact, 

the Brundtland Report implies more of a two-dimensional conceptualization (ecological and 

socio-economic) and that also five-dimensional conceptualizations – including cultural and 

political concerns – have been suggested (Gibson, 2001). However, the three-dimensional 

conceptualization has been adopted by the United Nations as “interdependent and mutually 

reinforcing components of sustainable development” (United Nations, 1997, n.p.) and is also 

frequently found in literature (e.g., Gibson, 2001; Hassan & Lee, 2015; Huang & Rust, 2011; 

Kemp, Parto, & Gibson, 2015; Paul, Modi, & Patel, 2016; Pimentel Claro, Laban Neto, & de 

Oliveira Claro, 2013).  
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 As sustainability is such a broad term applicable to nearly all spheres of life and all sorts 

of players (politicians, entrepreneurs, employees, clubs, families, individuals, etc.), it is 

important to focus on a specific application area. One very influential application area of 

sustainability is consumer decision making. According to Seyfang (2004), governments 

increasingly rely on consumers to promote sustainable consumption and to exert pressure on 

markets. Scientific knowledge about environmental pollution increased in the late 1980s and 

media – e.g., coverage of a hole in the ozone layer, publication of Elkington and Hailes’ (1988) 

book The Green Consumer Guide – attracted attention and thus influenced consumer attitudes 

for a short period of time (Seyfang, 2004). The following sections describe the three dimensions 

of sustainability in more detail and reflect on sustainability in buying decisions from a 

consumer’s perspective. 

3.1.1 The Three Dimensions of Sustainability 

The general term sustainability has been defined in the Brundtland Report, as mentioned in 

Section 3.1 (United Nations, 1987). Based on this definition, sustainable consumption is often 

seen as consumption that simultaneously optimizes the environmental, social, and economic 

consequences of consumption in order to meet the needs both of current and future generations 

(Luchs et al., 2011; Phipps et al., 2013).  

 Ecological sustainability is sometimes seen as the fundamental and hence most 

important dimension of sustainable development (e.g., Gibson, 2001; Griggs et al., 2013; 

Lehtonen, 2004). It is also referred to as the environmental factor or the planet component of 

sustainability (see Section 3.1). The terms ecology and environment can be used synonymously 

in this context. Strictly speaking, ecological sustainability means using only as many natural 

resources as can grow back (Brickwedde, 2010). In practice, not only the exploitation of natural 

resources (such as wood) but also the release of climate-damaging gases – especially carbon 

dioxide, methane, and nitrous oxide – leads to the greenhouse effect, which causes a warming 

of the atmosphere. This results in increased ocean temperatures, melting pole caps, rising sea 

levels, and other events endangering the habitats of numerous living creatures, including human 

beings (e.g., Crowley, 2000; Mäder, Richter, & Lehmann, 2013). In August 2018, the American 

Meteorological Society (AMS) and the National Oceanic and Atmospheric Administration 

(NOAA) published their annual report on the state of the climate in 2017. According to this 

report, the average annual temperatures in Europe since 1851 were highest between 2011 and 

2017. Further, global sea levels rise at an average rate of 3.1 cm per decade and the Antarctic 

sea ice coverage in 2017 was lowest since the beginning of recording (Blunden, Arndt, & 
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Hartfield, 2018). In their latest assessment report, the Intergovernmental Panel on Climate 

Change (IPCC) describes the climate change to be “extremely likely” (IPCC, 2014, p. 4, 

emphasis in the original) to be caused by humans; extremely likely representing a probability of 

95 – 100 %. Thus, in order to reduce anthropogenic contributions to climate change, the most 

important step is to reduce fossil fuel combustion, e.g., by stopping the burning of coal for 

energy production (IPCC, 2014). Apart from governmental and industrial obligations, 

consumers have numerous opportunities to contribute to a reduction of greenhouse-gas 

emissions. For this, it is important to be aware of the implications of all kinds of decisions and 

actions in everyday life. For the ecological domain of sustainability, this means considering the 

impact of consumption on the environment, including pollution and animal welfare (Buerke, 

Straatmann, Lin-Hi, & Müller, 2017). This can be done by two steps: first, learning about 

environmental consequences of everyday behaviors and second, adjusting personal behavior in 

order to reduce one’s own contribution to environmental degradation and animal suffering. 

People living a sustainable lifestyle show consistent knowledge, attitude, and behavior 

regarding sustainability (Degenhardt, 2002). These behaviors comprise everyday activities like 

transportation, recycling, shopping, food choices, travelling, water consumption, energy use, 

etc. As Black and Cherrier (2010) put it, “living a sustainable lifestyle involves ‘shopping with 

the planet in mind’” (p. 441). It becomes clear that the ecological dimension of sustainability is 

rather broad and multi-faceted. In the 1998 Kyoto Protocol, the United Nations enumerate the 

critical greenhouse gases as follows: carbon dioxide, methane, nitrous oxide, 

hydrofluorocarbons, perfluorocarbons, and sulphur hexafluoride (United Nations, 1998). 

Among these, emissions of carbon dioxide are by far most responsible for global warming (e.g., 

de Klein, Pinares-Patino, & Waghorn, 2008; Lashof & Ahuja, 1990). Thus, for an assessment 

of consumer behavior regarding ecological sustainability in the dissertation at hand, the concept 

of this dimension was broken down to carbon-dioxide emissions. 

 The social dimension of sustainability is a very wide-ranging component comprising 

many different aspects that relate to human factors such as human rights, peace, justice, 

equality, well-being, educational access, wealth distribution, and the eradication of deadly 

diseases, poverty, famine, and inhumane working conditions (e.g., Hopwood, Mellor, & 

O’Brien, 2005; United Nations, 2015). The underlying question of social sustainability is “what 

are the social goals of sustainable development?” (Dempsey, Bramley, Power, & Brown, 2011, 

p. 290). Littig and Griessler (2005) criticize that contrary to theoretical assumptions, the three-

dimensional model of sustainability does not prioritize all three dimensions equally in reality. 

According to the authors, especially the social dimension is often less prioritized than the 
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ecological and economic ones. As a possible reason for this, it is argued that in life, ecological, 

social, and economic issues are not equally important, either. Instead, economic arguments 

seem to have a greater influence and – according to Littig and Griessler (2005) – politics do not 

make enough efforts to change this. On the other hand, the authors admit that assigning equal 

priorities to the three dimensions is a difficult endeavor as there are no standardized criteria 

enabling a measurability. Thus, it has to be accepted that the three-dimensional approach to 

sustainability is nothing tightly defined but instead serves to raise awareness for more than just 

one or two dimensions of sustainability. Similarly, Omann and Spangenberg (2002) criticize 

that science projects on social sustainability have to derive individual criteria as there is no 

consensus about how exactly the social domain of sustainability is defined. The authors report 

a lack of conceptual clarity and they see the complexity of the concept as a reason for this. 

Though there are different opinions on the role of poverty, gender equality, and age in the 

concept of social sustainability, job-related issues like equal opportunities, equal pay, 

participation, and working time are relatively undisputed (Omann & Spangenberg, 2002). 

Hence, in the dissertation at hand, the broad term of working conditions is used as a 

representative of social sustainability. 

 From a very general perspective, economic sustainability can be described as a society’s 

economic growth (Kuhlman & Farrington, 2010). More specifically, economic sustainability 

refers to the promotion of a society’s economic welfare (Buerke et al., 2017) including stable 

employment rates to ensure that people can live from what they earn (Hassan & Lee, 2015). 

Here, the overlap between economic and social sustainability becomes evident. In fact, the 

social dimension of sustainability emerged as a complement to the economic dimension, 

because economic growth was found not to be sufficient as an indicator of human well-being 

(Gibson, 2001). This means that economic sustainability is not only about making as much 

profit as possible, but also about contributing to the economic growth in the region (Collins, 

Steg, & Koning, 2007). Hence, from a consumer’s point of view, contributing to economic 

sustainability means considering the “impact of consumption on economy (e.g., supporting 

responsible companies)” (Buerke et al., 2017, p. 964). This includes supporting local companies 

and fighting the development of monopolies by large global players. Thus, consumers’ 

consideration of economic sustainability in this dissertation’s Study 3 is assessed by asking 

about the support given to small businesses. 
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3.1.2 Sustainability in Buying Situations and Consumers’ Scope 

In the 2030 Agenda for Sustainable Development, the United Nations announce 17 Sustainable 

Development Goals (SDGs) and 169 targets to encourage activities in the years between 2015 

and 2030 (United Nations, 2015). Ensuring sustainable consumption and production patterns is 

one of these SDGs and has also been highlighted by Griggs and colleagues (2013). As a key to 

consumption, buying is an everyday behavior that is performed both online and offline. A 

shopping situation connects both consumers and suppliers, revealing possibilities to improve 

procedures regarding sustainability on both sides. Hence, the broad concept of shopping – 

including the actual process of buying – is a common part of all three studies in terms of 

sustainable consumer behavior in the dissertation at hand. 

 Fuentes (2014) describes three possible strategies of environmentally-conscious 

consumption that he derives from a qualitative study. Over a period of four years, the author 

observed and conducted interviews with customers of a Swedish shop for outdoor equipment. 

Although the study is limited to a certain product type, it is reasonable to assume that Fuentes’ 

conclusions apply to a much wider product range, at least in the non-food sector. The first and, 

as the author states, a common strategy of consumers is purchasing long-lasting products. 

Consumers following this strategy suspect that buying high-quality products will result in fewer 

purchases in the long run. This reduces both waste and new productions. However, it has to be 

taken into account that the environmental friendliness of this approach depends largely on the 

period of time that the product lasts. It does not take into consideration how energy demanding 

the product’s manufacturing process is and how ecological the used materials are. Further, a 

prerequisite of this strategy is the availability of products that are both made from durable 

material and that still function adequately in the course of time. Another important factor is 

taste, design, and other product specifications – if it took consumers only a relatively short 

period of time to notice that they want or need a product of a different color or size etc., the 

strategy would lose its sustainable potential entirely. 

 The second strategy described by Fuentes (2014) is buying what one really needs. This 

minimalistic approach shares the inherent idea of anti-consumption (Black & Cherrier, 2010). 

Anti-consumption lifestyles integrate processes of rejecting (e.g., avoiding printing out 

documents or avoiding the use of a tumble dryer), reducing (e.g., reducing time in the shower 

or reducing packaging by buying food from markets), and recycling (e.g., re-using bags, bottles, 

food, etc.). Like anti-consumption, Fuentes’ strategy of buying what one really needs is 

sustainable by avoiding demand, which in turn reduces both waste and resource-consuming 

production. This strategy is surely a comparably effective and the cheapest way of sustainable 
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consumption. However, it requires self-control to resist advertising messages or the feeling of 

wanting to buy a product.  

 The third of Fuentes’ (2014) strategies is shopping for green products. This strategy can 

be followed in three ways: first, buying products from ecological brands; second, buying 

products made from ecological material; third, buying clean products. The first possibility, 

buying from ecological brands, requires a certain knowledge of responsible brands in the 

respective product segments. Having this knowledge enables consumers to support companies 

with sustainable values. This form of consumption by supporting companies with certain 

policies can also be seen as political consumption (see also Micheletti & Stolle, 2008). The 

second possibility, buying products made from ecological material means choosing products 

according to the environmental friendliness of what the product is made of. This includes 

materials like recycled plastic, ecologically responsible cotton, bamboo, or hemp. In contrast to 

buying from ecological brands, this is a way of shopping that is directly focused on the product 

material itself and no political investment of money. However, this way of shopping requires a 

knowledge of sustainable materials and of the products’ compositions. The third way of buying 

green products is choosing clean products. This means avoiding products containing damaging 

chemicals. Those chemicals can be dangerous to both humans and the environment. Again, a 

certain knowledge of hazardous ingredients is necessary to follow this way of buying green 

products. However, it might be worthwhile gathering this knowledge in order to live healthily 

in a sound environment. 

 Overall, it becomes clear that these three strategies are not mutually exclusive. Instead, 

the more components of the strategies are added the more sustainable is the consumption. For 

instance, if one only buys what one really needs and when doing so, only buys long lasting 

products that are additionally sold by an ecological brand, this is already a mixture of three 

strategies. If the chosen product is then additionally made of ecological material and also comes 

without any toxic resource, the consumer has exhausted all strategies and can be sure to 

consume more sustainably than others who fulfill less of the strategies’ criteria. 

 Though consumers recurrently have the opportunity to behave sustainably, they often 

decide not to do so (e.g., Eckhardt, Belk, & Devinney, 2010). The phenomenon of a difference 

between intentions and actual behavior is not limited to sustainable consumption. Instead, the 

reasons for certain behaviors have been investigated for decades. For instance, Icek Ajzen and 

Martin Fishbein worked together for several years on theories to determine how to predict 

behavior: the theory of reasoned action and the theory of planned behavior (Ajzen, 1985, 1991; 

Ajzen & Fishbein, 1977; Fishbein & Ajzen, 1975). The bottom line of the theory of reasoned 
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action is that most social behavior is under volitional control and can hence be predicted by 

intentions (Ajzen, 2002). In essence, the theories say that behavior is predicted by intention, 

which in turn is predicted by a certain attitude toward the behavior (influenced by beliefs about 

the possible outcomes of the behavior) and by subjective norm. Subjective norm results from 

beliefs about the normative expectation of others and the motivation to comply with these 

expectations. These normative beliefs can also trigger perceived social pressure. The theory of 

planned behavior is an extension of the theory of reasoned action. Thus, a third predictor of 

intention is postulated in the theory of planned behavior: perceived behavioral control. 

Perceived behavioral control is influenced by beliefs about the presence of factors that may 

affect the performance of the behavior and the perceived power to control these factors. The 

theory of planned behavior has received general support (for a meta-analysis, see Armitage & 

Conner, 2001) but also criticism (e.g., Sheeran & Orbell, 1999; Sutton, 1998). Thus, in a later 

revision of the model, Ajzen (2002) made adjustments and clarified that the concept of 

perceived behavioral control “should be read as ‘perceived control over performance of a 

behavior’” (p. 668). This was to avoid misunderstandings, because perceived behavioral control 

was erroneously taken as the belief that performing a behavior would require control over the 

attainment of an outcome. Instead, perceived behavioral control is meant to be in effect the 

same as the concept of general self-efficacy, hence the subjective degree of control over 

performance of the behavior. General self-efficacy will be described in Section 3.3.5. 

 Without going into more detail, the perception and discussion of the theory of planned 

behavior shows that social norm, attitudes, and self-efficacy are said to be influential in the 

intention to perform a certain behavior. Attitudes consist of three components: an affective 

component, a cognitive component, and a behavioral component (Breckler, 1984; Crites, 

Fabrigar, & Petty, 1994; Eagly, Mladinic, & Otto, 1994). The affective component describes 

the emotional reaction that a person has when thinking of a specific topic. For instance, in the 

case of sustainability, the emotional reaction might be something like “I like sustainability” or 

“sustainability doesn’t bother me at all”. The cognitive component describes the thoughts and 

convictions connected to the topic. In the example of sustainability, the cognitive component 

might be thoughts and convictions like “it is extremely important to save on carbon-dioxide 

emissions as much as possible” or “comfort is more important to me than caring for the 

environment”. The behavioral component refers to actual behaviors and actions regarding the 

topic of question. For instance, it might be the behavior change from taking the car to taking 

public transport or the amount of effort taken to save resources. 
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 All volitional behavior is consequence of an individual decision-making process. As 

decision making is fundamental in sustainable behavior, the next sections outline relevant basic 

assumptions of decision-making research. 

 Decision Making 

In their 2015 review of decision making, Schiebener and Brand (2015) determine that decisions 

of which the outcome is not guaranteed are termed decisions under risk conditions. This refers 

to a choice’s inherent risk that the outcome may be worse than optimal (Yates & Stone, 1992). 

Within the term of decision making under risk conditions, Schiebener and Brand (2015) 

distinguish ambiguous risk (where the decision maker has no explicit information about the 

probabilities of possible outcomes) and objective risk (where explicit information about 

probabilities of possible outcomes is provided). However, the terms are not used uniformly 

among researchers. Frank Knight, one of the earliest researchers to conceptualize this type of 

decision making, distinguishes between decisions under risk and decisions under uncertainty 

(Knight, 1921). According to his theory, risk refers to situations in which the decider has 

explicit information about probabilities of outcomes. This is what Schiebener and Brand (2015) 

call objective risk. Knight (1921) uses the term uncertainty for decision situations in which 

probabilities of outcomes cannot be calculated, similar to Schiebener and Brand’s use of the 

term ambiguous risk. Weber and Johnson (2009) differentiate between two types of uncertainty: 

aleatory uncertainty and epistemic uncertainty. Aleatory uncertainty refers to outcomes that are 

objectively unknown, like the outcome of a coin toss. In a coin toss (that has not been 

manipulated), the degree of uncertainty is equal for every person (hence objective) and cannot 

be reduced. Epistemic uncertainty, on the other hand, refers to outcomes that are subjectively 

unknown, like the consequence of pressing a certain button on a new computer. Though the 

decider may not know the consequence of pressing the button, someone else may do (hence 

subjective uncertainty) and could tell the decider, which means the uncertainty can be reduced. 

 Overall, Weber and Johnson (2009) suggest seeing a continuum of knowledge about the 

probabilities of a decision’s possible outcomes between complete ignorance at one end of the 

continuum and certainty at the other end. Apart from complete ignorance (where neither 

outcomes nor probabilities are known) and certainty (where only one certain outcome is 

possible and known), the continuum comprises various degrees of partial ignorance (where 

outcomes may be known but not their probabilities) and risk (where different outcomes and 
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their probabilities are explicit). Weber and Johnson (2009) imply that uncertainty and ambiguity 

can be seen as being equal and located at the continuum’s various degrees of partial ignorance.  

 In summary, decision-making research mainly focuses on decision situations in which 

the outcomes are not clear. These situations comprise two different conditions: First, they 

comprise conditions in which the probabilities of certain outcomes cannot be calculated. These 

have been termed uncertainty (Knight, 1921), partial ignorance (Weber & Johnson, 2009), and 

ambiguity (Bechara & van der Linden, 2005; Brand, Kalbe, et al., 2005; Brand, Grabenhorst, 

Starcke, Vandekerckhove, & Markowitsch, 2007; Brand, Recknor, Grabenhorst, & Bechara, 

2007; Einhorn & Hogarth, 1985), originating from economic research (Ellsberg, 1961). Second, 

the situations with unclear outcomes comprise conditions in which objective probabilities of 

certain outcomes are calculable. This is what Knight (1921) as well as Weber and Johnson 

(2009) call risk, while Yates and Stone (1992) prefer the term objectivity because risk is often 

seen as the continuum that authors like Weber and Johnson (2009) describe as uncertainty. This 

matter is discussed in Section 3.2.2. This dissertation uses Schiebener and Brand’s (2015) 

terminology of ambiguous risk conditions and objective risk conditions. The following sections 

focus on decision making under ambiguous risk conditions and on decision making under 

objective risk conditions. 

3.2.1 Decision Making under Ambiguous Risk Conditions 

In decisions under ambiguous risk conditions, the decider cannot rely on objective information 

or given probabilities of possible outcomes. Hence, he or she has to act according to gut feelings 

that are often based on previous experiences. Antoine Bechara and his team describe inherent 

mechanisms related to decision making under ambiguous risk conditions (Bechara et al., 1997; 

Bechara, Damasio, Damasio, & Anderson, 1994; Bechara, Tranel, Damasio, & Damasio, 1996). 

The authors report skin conductance response (SCR) in healthy participants before making a 

disadvantageous choice in a laboratory task (Bechara et al., 1997, 1996). Interestingly, this SCR 

could be identified even before participants had found out about the rules of the task, i.e., before 

they had an idea of which alternatives were advantageous and which ones were 

disadvantageous. In the course of the task, most participants learned the rules from feedback. 

However, even those who still stated to have no idea of the rules showed SCR before making a 

disadvantageous choice. This implies that certain emotional responses are triggered even before 

being consciously aware of any rules or mechanisms of the task. Bechara and colleagues (1996) 

call this sort of implicit knowledge hunches. In their 1997 Science publication, Bechara and 
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colleagues (1997) propose a model of this sort of decision-making mechanism, which is 

commonly known as decision making under ambiguous risk conditions. 

 Although not explicitly mentioned, the model is based on a hypothesis that Antonio 

Damasio had postulated a few years earlier: the somatic marker hypothesis (Damasio, 1994). 

Damasio created the term from soma, Greek for body, and marker “because it ‘marks’ an 

image” (Damasio, 1994, p. 173). Somatic markers are gut feelings that arise before being able 

to analyze or think about a certain situation. According to Damasio, the gut feeling that appears 

before making a decision is either a warning signal or a go signal that directs attention to the 

negative or positive outcome of a certain situation or choice. Damasio makes clear that the 

assumption of gut feelings influencing our decisions does not deny that individuals analyze and 

evaluate advantages and disadvantages of different choice options. Rather, somatic markers are 

always set automatically and immediately before elaboration can take place. The somatic 

markers’ function is to reduce the number of choice alternatives that must be deliberately 

considered in a decision. Damasio presumes that they make the decision process more accurate 

and efficient. Without going too much into detail, it should be mentioned that Damasio 

differentiates between overt and covert somatic markers. These represent gut feelings that are 

consciously felt (like having a bad feeling boarding a plane) on the one hand, and gut feelings 

that influence a decision without the decider noticing (like choosing to start walking with the 

left leg) on the other hand. Damasio suspects the latter case, i.e., covert somatic markers, to be 

the origin of intuition. He describes intuition as “the mysterious mechanism by which we arrive 

at the solution to a problem without reasoning toward it” (Damasio, 1994, p. 188, emphasis in 

the original). 

 Somatic markers – negative or positive – are often learned during infancy and childhood 

by punishment and reward. Feedback (i.e., punishment and reward) is a key component in 

decision making under ambiguous risk conditions. In those situations, objective information 

about consequences of a decision is not sufficiently provided, hence the decider has to rely on 

his gut feelings, i.e., somatic markers. Together with Antonio Damasio and his wife Hanna 

Damasio as well as Steven Anderson, Antoine Bechara developed an assessment method for 

this kind of decision: The Iowa Gambling Task (IGT; Bechara et al., 1994). The IGT is 

described in detail in the Methods section of Study 2. In short, it simulates a decision situation 

with four options. These options have different positive and negative consequences, i.e., two 

options have more negative consequences in the long run, the other two options have more 

positive consequences in the long run. The authors used the scenario of a card game: Confronted 

with four card decks, the participant is required to choose a card deck in order to win as much 
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virtual money as possible. Participants have no information on the rules of the game, nor about 

how many rounds will be played. In effect, the task consists of 100 trials, i.e., participants are 

asked to choose a card deck 100 times. The only objective information given to the participants 

is their current balance and the monetary win and/or gain after each card draw. This means, in 

the first trial, participants have no information about which card decks are advantageous and 

which ones are disadvantageous, whatsoever. Hence, they have to start guessing and to learn 

from feedback. However, the provided feedback is not simple in the sense of “choosing decks 

A and B always results in losses while choosing decks C and D always results in wins”. Instead, 

decks A and B reveal attractive gains, which are accompanied by very high losses with every 

10th deck choice. Decks C and D, on the other hand, generate lower gains but also much lower 

losses with every 10th deck choice than decks A and B. This way, the rules are not immediately 

clear. Instead, the learned feedback leads to gut feelings that are negative for decks A and B in 

the long run, enabling healthy subjects to choose advantageously. Patients with lesions in the 

ventromedial prefrontal cortex are not able to decide advantageously under these conditions. 

They often decide disadvantageously and do not learn from feedback (Bechara et al., 1997, 

1994; Bechara, Tranel, & Damasio, 2000; Bechara et al., 1996; Bechara & Damasio, 2005; 

Damasio, 1994, 1996).  

3.2.2 Decision Making under Objective Risk Conditions 

As outlined above, Weber and Johnson (2009) see decision-making conditions on a continuum 

with complete ignorance at one end of the continuum and certainty at the other end. Between 

these extremes, there are various degrees of ambiguity and there is risk. Decision making under 

objective risk conditions – equal to what Luce and Raiffa (1957) as well as Weber and Johnson 

(2009) call risk – means that in the decision situation, explicit rules about possible consequences 

are provided to the decider. Hence, the decider knows which outcomes can result in the choice 

and the probabilities of these outcomes are provided or calculable. In contrast to decision 

making under ambiguous risk conditions, systematically advantageous decision making under 

objective risk conditions is not possible by means of mere gut feelings. Instead, thinking about 

the alternatives and elaborating about the possible positive and negative consequences (and 

their probabilities) are necessary to decide advantageously. 

 Among decision-making researchers, there is no consensus about the meaning of the 

term risk. According to Yates and Stone (1992), risk is “the possibility of loss” (p. 23). Hence, 

they disagree with the view of a continuum from ignorance via various levels of uncertainty to 

risk and ultimately to certainty. Yates and Stone prefer using the term objectivity instead of risk 
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because if risk is the possibility of loss, the whole continuum has to be labelled risk, except for 

the extreme of certainty. In line with this is Schiebener and Brand’s (2015) terminology of 

ambiguous risk instead of ambiguity, and objective risk instead of risk. Contrary to this, Luce 

and Raiffa (1957) used the terminology of uncertainty as a coat of ignorance, ambiguity, risk, 

and prescience long before Yates and Stone (1992) as well as Weber and Johnson (2009). 

However, regardless of terminology, decision making under objective risk conditions has been 

investigated by numerous researchers and by means of different models. In this chapter, two 

models shall be described that are considered relevant. The decision-making models by Brand, 

Labudda, and Markowitsch (2006) and by Schiebener and Brand (2015). 

 First of all, Brand and colleagues (2006) clarify that in decisions under objective risk 

conditions, objective information about gains and losses does not need to be given as explicitly 

as it is the case in a laboratory tasks. According to the authors, situations in which a certain 

behavior’s consequence with vague probabilities is known can also be seen as decisions under 

risk conditions. For instance, the driver of a car knows that exceeding the speed limit can have 

the negative consequence of being fined and maybe he or she knows that the probability of 

being fined is higher on some roads than on others. Although the consequences and risks are 

not quantified and not explicitly calculable, decisions like the one between speeding and 

adhering to the speed limit can be considered a decision under objective risk (Brand et al., 

2006).  

 Brand et al. (2006) take Bechara et al.’s (1997) model of decision making under 

ambiguous risk conditions as a basis to propose a model visualizing decision making under 

objective risk conditions. In their model, Brand and colleagues (2006) suggest that in decision 

situations with explicit information about positive and negative consequences as well as their 

probabilities, executive functions and working memory play a crucial role. Especially those 

executive functions that are concerned with categorizing alternatives, selecting information to 

be recalled, and strategy application are a central part of the decision-making process. They 

help retrieving information from working memory. In working memory, the specific features 

of the decision-making situation are represented, like information on possible consequences 

and their probabilities. Information from long-term memory can also be recalled, if relevant to 

the decision-making situation. This can be factual knowledge (e.g., about probabilities), 

memories of experiences from earlier decision situations, and problem-solving strategies that 

might be stored in long-term memory. Executive functions are needed to recall this information 

from working memory (where both information on the current situation and information from 

long-term memory are combined). The information recall results in the development of a 
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decision strategy for the current situation. This strategy leads to a reflected decision. 

Additionally, Brand and colleagues suggest a quicker route to the decision omitting the 

development of a decision strategy. This quick route is enabled by the influence of somatic 

markers. So in accordance with Bechara et al. (1997), Brand et al. (2006) grant somatic markers 

some influence in decision making (even under conditions with objective risk). However, in 

contrast to Bechara and colleagues, Brand’s team does not suggest somatic markers to be 

triggered by the decision situation immediately. Rather, executive functions and working 

memory need to take action before somatic markers can develop. Another difference is that 

Bechara et al. (1997) assume somatic markers to lead to strategy development in decisions 

under ambiguous risk conditions, while Brand et al. (2006) see somatic markers to be separated 

from strategy development in decisions under objective risk conditions. Further, Brand’s model 

postulates feedback to follow a decision. Emotional feedback adds to somatic markers while 

non-emotional feedback enriches long-term memory in form of experience. In Bechara et al.’s 

(1997) model, feedback is not represented though important for the theory of somatic markers. 

The most striking difference between the two models is that in the model of decision making 

under objective risk conditions, decisions can be made without making use of somatic markers. 

However, they can help making advantageous decisions even under objective risk conditions. 

Hence, Brand et al. (2006) postulate an emotional and a cognitive route to decision making 

under objective risk conditions. 

 On the basis of Brand et al.’s (2006) assumption of a cognitive and an emotional route 

in decision making under objective risk conditions, Schiebener and Brand (2015) propose a 

revised model in which the emotional and cognitive routes are of central importance. According 

to Schiebener and Brand (2015), the emotional and cognitive processing modes can be activated 

in parallel. In most cases however, one of the two processing modes is thought to be 

predominant, i.e., “the leading processing mode” (p. 184). The choice of the predominant 

system is based on individual characteristics, information about the decision situation, and 

situational influences. In case the emotional processing mode is triggered, the decision is more 

influenced by somatic markers (i.e., gut feelings), intuition, impulses, or feelings like 

excitement or fear. On the other hand, if the cognitive processing mode is triggered, information 

processing, deliberation, and strategy development play a greater role than emotions. However, 

Schiebener and Brand (2015) stress the assumption that the two processing modes’ systems can 

exchange information at several stages before evaluating the options. This means that even 

though the cognitive processing mode might have been triggered as the leading processing 

mode, information from the emotional processing mode (like feelings or intuitions) can still 
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influence information processing in the cognitive processing mode. Ratio processing mediates 

the route from deliberation processes to the evaluation of options on the cognitive route just 

like feelings for options (e.g., liking an option) mediate the route from gut feelings to the 

evaluation of options on the emotional route. This leads to a decision, which triggers feedback 

that can be used by both systems that underlie the processing modes. The model is based on the 

idea of dual-system theories. Dual-system theories assume that phylogenetically older brain 

regions – such as the amygdala, ventral striatum, and orbitofrontal cortex – are responsible for 

emotionally biased information processing. It can act fast, reflexive and is influenced by fears 

and passions. Phylogenetically younger brain regions – such as the dorsolateral prefrontal 

cortex, anterior cingulate cortex, and posterior parietal lobe – process information on a factual 

basis and exert control over impulsive responses. It is triggered in more cognitive or rational 

decision situations. This system is slow, strategic, and emotionally neutral (Bechara, 2005). The 

two systems are called impulsive system and reflective system. Other terms used in literature 

are intuitive, reflexive, automatic, hot, go system, and deliberate, reasoning, analytic, 

controlled, cold, cool, and know system (J. S. B. T. Evans, 2008; Metcalfe & Mischel, 1999). 

In Schiebener and Brand’s (2015) model, the emotional processing mode activates the 

impulsive system while the cognitive processing mode activates the reflective system. The 

model is visualized in Figure 1. 
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Figure 1. Schiebener and Brand's (2015) model of the main inner processes involved in decision 

making under objective risk conditions. 

 The Role of Individual Characteristics in Sustainability-Related Decision Making 

Schiebener and Brand’s (2015) decision-making model demonstrates that the decision-making 

process (including the interplay of the impulsive and reflective system) is dependent on 

individual characteristics (a), information about the decision situation (b), and situational 

influences (c). The dissertation at hand comprises three studies trying to connect these input 

variables with considering sustainability in a decision situation. For this, especially the role of 

individual characteristics (a) in sustainability-related decision making will be examined. Effects 

of information about the decision situation (b) on the outcome of sustainability-related decisions 

will also be investigated. The following sections give a brief overview of literature suggesting 

relations between individual characteristics (a) and sustainable behavior or sustainability 

attitudes. 
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3.3.1 The Big Five Personality Traits 

In terms of personal characteristics potentially related to sustainability in consumer decision 

making, the Big Five personality traits – or parts of them – are likely to play a role. The Big 

Five personality traits are agreeableness, conscientiousness, openness to experience (short: 

openness), extraversion, and neuroticism. Mechanisms revealed by previous research are not 

entirely consistent. While Milfont and Sibley (2012) state that agreeableness, 

conscientiousness, and openness are related to environmental engagement, Luchs and 

Mooradian (2012) found comparable effects only for agreeableness. Like Milfont and Sibley 

(2012), J. B. Hirsh (2010) reports similar relationships between environmental concern and 

agreeableness as well as openness. Weaker effects were found for conscientiousness and 

neuroticism, though not very robust. In a study about pro-environmental tourist behavior in 

Cyprus, Kvasova (2015) found positive relations between sustainable behavior and 

agreeableness, conscientiousness, extraversion, and neuroticism, but not openness. Since the 

dependent variable differs in each of these studies – environmental engagement (Milfont & 

Sibley, 2012), sustainability importance (Luchs & Mooradian, 2012), environmental concern 

(J. B. Hirsh, 2010), pro-environmental tourist behavior (Kvasova, 2015) – Study 1 will 

investigate the role of the Big Five personality traits in the consideration of sustainability in a 

decision situation. 

3.3.2 Delay Discounting 

Delay discounting describes how patiently persons can wait for a larger later reward compared 

to taking a smaller reward immediately (e.g., Kirby & Maraković, 1996; Kirby, Petry, & Bickel, 

1999). In more detail, delay discounting comprises the extent to which larger rewards are 

discounted due to their delayed fulfillment. Sustainable lifestyles often include waiting or 

arriving later (e.g., by taking public means of transport or a bicycle instead of a car). Moreover, 

a person who spends more money to buy organic or fairly traded products does not get an 

immediate reward for paying more compared to buying cheaper products with comparable 

quality. However, in the long run, this person might contribute to a more sustainable production 

of these products and even perceive to live healthier. In terms of delay discounting, the 

contribution to a more sustainable production and a healthy lifestyle is the delayed reward. 

Sustainable lifestyles also include waiting longer for deliveries (i.e., choosing slower delivery 

options) to make sure one’s parcel is not the only reason for the delivery van to move, hence 

reducing the number of vans and exhaust fumes. In a review about different forms of 
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discounting, Gattig and Hendrickx (2007) report that mechanisms in the domain of 

environmental risks differ from those in other risk domains. Metcalfe and Mischel (1999) use 

the related concept of delay of gratification to propose a dual-system model of decision making. 

Delay of gratification and delay discounting are two different measures of the same effect 

(Göllner, Ballhausen, Kliegel, & Forstmeier, 2018). Delay of gratification describes the 

behavior of a person who is asked to wait an undefined period of time to be rewarded, while 

having the choice of taking a smaller immediate reward. This is also known as the marshmallow 

test (Mischel, Ebbesen, & Raskoff Zeiss, 1972). Delay discounting assesses the same 

mechanism by means of hypothetical choices between different monetary rewards with 

differing delays (Göllner et al., 2018). Metcalfe and Mischel (1999) report delay of gratification 

to be closely associated with the reflective system of information processing (see Section 3.2.2). 

McClure, Laibson, Loewenstein, and Cohen (2004) monitored brain activity during decision 

making in a delay discounting paradigm in healthy participants. They conclude that “human 

behavior is often governed by a competition between lower level, automatic processes that may 

reflect evolutionary adaptions to particular environments, and the more recently evolved, 

uniquely human capacity for abstract, domain-general reasoning and future planning” (p. 506). 

Moreover, J. L. Hirsh, Costello, and Fuqua (2015) see delay discounting as a certain kind of 

measure for sustainable behavior. This assumption in combination with the results reported by 

McClure and colleagues (2004) as well as Metcalfe and Mischel (1999) are reasons for the 

dissertation at hand to investigate delay discounting and its relationship with the consideration 

of sustainability in buying decisions. 

3.3.3 Materialism 

The concept of materialism is defined in multiple ways within the literature. For instance, 

Shrum et al. (2013) define materialism as “the extent to which individuals attempt to engage in 

the construction and maintenance of the self through the acquisition and use of products, 

services, experiences, or relationships that are perceived to provide desirable symbolic value” 

(p. 2). Burroughs and Rindfleisch (2002) state that materialism is an important research topic, 

which is mainly viewed as the value placed on material objects and their acquisition. In general, 

most researchers describe materialists as people who focus on possessions and believe that 

material goods are an important part of their life (e.g., Burroughs & Rindfleisch, 2002; Shrum 

et al., 2013). According to Richins and Dawson (1992), materialistic people place possessions 

at the center of their lives. A negative relationship between materialism and environmentalism 

was found by Banerjee and McKeage (1994) and Kilbourne and Pickett (2008). The latter 
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identify the materialistic lifestyle of industrial societies as one of the root causes of 

environmental problems. Hereby, Kilbourne and Pickett (2008) mean specifically the centrality 

of consumption in these societies. They further report materialism to have a negative effect on 

environmental beliefs, which affect environmental concern and behavior. Likewise, Hurst, 

Dittmar, Bond, and Kasser (2013) conclude from a meta-analysis that independent of age and 

gender, materialism is negatively associated with sustainability attitudes and behavior. This 

means that individuals tending to materialism not only act less sustainably than non-materialists 

do but they also do not even think that one should engage in a behavior change in favor of the 

environment. As described in Section 3.1.2, Fuentes (2014) connects sustainable shopping to a 

limitation of consumption, i.e., to buying what one really needs. In this context, he speaks of 

“anti-materialism” (Fuentes, 2014, p. 489). Black and Cherrier (2010) highlight the related 

concept of anti-consumption as a sustainable lifestyle. Since literature suggests uniformly a 

negative relationship between materialism and sustainable behavior (Huang & Rust, 2011; 

Hurst et al., 2013; Jackson, 2005; Kasser, 2005; Morren & Grinstein, 2016), a similar effect of 

materialism on sustainability considerations is expected. 

3.3.4 Altruism 

According to Rushton (1982), “Altruism – concern for others – is a virtually universal value in 

all human societies and forms the basic tenet of most of the world's great religious, social 

reformist, and revolutionist movements” (p. 425). Thus, altruism is a fundamental human 

characteristic, which is strongly connected to helping behavior. For instance, Krebs (1982) 

states that altruism and the associated prosocial behavior could stem from empathic reactions 

or a stage of moral reasoning, but also from many other factors. Thereby, altruism itself is 

defined differently in many contexts, so that a distinction must be made. For example, within 

an economic context, altruistic people are willing to reduce their own consumption to increase 

the consumption of others (Becker, 1976). Further, recycling as a possibility to help protecting 

the environment has been conceptualized as altruistic behavior (Hopper & Nielsen, 1991). 

Tapia-Fonllem, Corral-Verdugo, Fraijo-Sing, and Durón-Ramos (2013) see altruistic behavior 

– along with frugal and equitable behavior – to be closely connected to sustainability. Similarly, 

Straughan and Roberts (1999) see altruism to be influential in sustainable consumer behavior. 

Schultz (2001) proposes a model in which environmental concern is composed of egoistic 

concerns (like concerns about own health, own future, etc.), biospheric concerns (like concerns 

about plants, animals, etc.) and altruistic concerns (like concerns about all people, own children, 

etc.).  



Chapter 3 ∙ Theoretical Background 

 

23 

 

 Schwartz (1977) proposes a complex theory describing determinants of altruistic 

behavior. Basic propositions of the theory are a central role of three factors: obligation, 

activation, and defense. In simple words, the extent of feeling a moral obligation to help 

somebody influences the performance of altruistic behavior (obligation). This feeling of a moral 

obligation can only be generated if cognitive structures of norms and values are activated 

(activation). After the activation of cognitive structures and the feeling of a moral obligation, 

the altruistic action can also be inhibited by defenses against the relevance or appropriateness 

of the moral obligation (defense). In short, moral obligations are an integral part of altruistic 

behavior (Schwartz, 1977). Based on Schwartz’ (1977) considerations, Gärling and colleagues 

(2003) showed personal norms (like a moral obligation) to predict pro-environmental behavior. 

In Gärling and colleagues’ (2003) model, personal norms were demonstrated to depend on 

ascribed responsibility and awareness of environmental consequences for oneself, the 

biosphere, and others in the sense of altruism (Gärling et al., 2003). Overall, past research leads 

to the expectation that altruism should be related to considering sustainability in buying 

decisions and to attitudes toward sustainability. 

3.3.5 General Self-Efficacy 

General self-efficacy (also called efficacy expectations) refers to the conviction that one can 

successfully accomplish a behavior in order to get a certain outcome (Bandura, 1977). In simple 

words, general self-efficacy is the strength of one’s belief in his or her own effectiveness. 

Bandura (1977) differentiates between self-efficacy and outcome expectations. Outcome 

expectations are a person’s estimates that a certain behavior leads to a certain outcome. The 

difference is subtle: a certain behavior is less likely to be performed if the individual feels not 

able to do so (low self-efficacy), even though the individual might believe that the particular 

behavior would result in a desirable outcome (high outcome expectation). According to 

Bandura (1977), self-efficacy determines “how much effort people will expend and how long 

they will persist in the face of obstacles and aversive experiences. The stronger the perceived 

self-efficacy, the more active the efforts” (p. 194). Obviously, self-efficacy is not the only 

determinant of a behavior. Appropriate skills and incentives are further conditions for a certain 

behavior. But in case these are given, self-efficacy considerably influences an individual’s 

choice, effort, and persistence in performing a behavior (Bandura, 1977). Self-efficacy has been 

found to correlate with sustainable consumer behavior, like recycling (Tang, Chen, & Luo, 

2011) and energy saving (Thøgersen & Grønhøj, 2010). Roberts (1996) has investigated a 

related concept called perceived consumer effectiveness. This refers to a consumer’s belief that 
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his or her consumption activities can solve environmental problems (Hanss & Böhm, 2010). 

With self-efficacy being the belief that one can accomplish certain behaviors in order to receive 

a certain outcome (Bandura, 1977), the concepts of perceived consumer effectiveness and self-

efficacy are very similar. Roberts (1996) found consumer effectiveness to be the best predictor 

of ecologically conscious consumer behavior. Straughan and Roberts (1999) confirm this result, 

calling perceived consumer effectiveness “the driving force” (p. 570) behind ecologically 

conscious consumer behavior. This leads to the assumption that general self-efficacy ought to 

have an impact or be at least related to sustainability considerations and sustainability attitudes. 

 Decision-Making Abilities 

In Section 3.2, it has been pointed out that there are different types of decision situations. These 

types differ in various characteristics, such as the explicitness of information about potential 

consequences, the kind of feedback following a decision, and the existence of different short- 

and long-term consequences. The latter aspect has not been addressed in Section 3.2. It 

discusses the fact that apart from immediate consequences, some decision situations entail long-

term effects, i.e., consequences that are effective at a later point in time. Deciding in situations 

like these often includes resisting immediate temptations in favor of positive long-term effects 

(Mueller, Schiebener, Stöckigt, & Brand, 2017). This mechanism is often related to self-control, 

impulse control, and willpower (e.g., Metcalfe & Mischel, 1999) and resembles the concept of 

delay of gratification (see Section 3.3.2). 

In terms of sustainable decision making, it has been observed that sustainable decisions 

are very often associated with negative short-term consequences and positive long-term effects 

(Gattig & Hendrickx, 2007; J. L. Hirsh et al., 2015). Examples can be found in everyday life. 

Choosing to take a bicycle instead of a car implies accepting a longer and more exhausting 

travel in favor of better air quality in the streets (in terms of nitrogen-dioxide emissions), no 

contribution to global warming (in terms of carbon-dioxide emissions), and better health (in 

terms of the immune system and blood pressure). Choosing to buy regionally grown organic 

vegetables instead of conventional low-budget vegetables implies accepting a higher price in 

favor of more healthy food that possibly reveals a smaller carbon footprint. There are thousands 

of examples in daily life. They all have in common that reasons for deciding sustainably can 

mostly be found in long-term consequences and require effort to resist short-term temptations 

(J. L. Hirsh et al., 2015). 



Chapter 3 ∙ Theoretical Background 

 

25 

 

 In neuropsychological research, decision-making tasks are employed to assess the 

individual performance in different types of decision situations. For instance, Bechara and 

colleagues (1997, 1994, 1996) stress the role of somatic markers – i.e., emotional responses, 

intuitions, hunches, and guesses – in deciding advantageously in situations as simulated by the 

IGT (see Section 3.2.1). As no explicit information about the consequences of the IGT’s 

decision options is provided, learning from feedback plays a crucial role for advantageous 

decision making in the IGT. Though Bechara and colleagues (1997) regard the IGT as a task 

measuring decision making under ambiguous risk conditions, later works have suggested that 

this is only the case for the task’s early trials up to the point when participants have figured out 

the rules for gains and losses (Brand et al., 2006; Brand, Recknor, et al., 2007). Based on the 

assumption that in decision situations under objective risk conditions, rules and probabilities 

need not be given in an entirely explicit manner (Brand et al., 2006; see also Section 3.2.2), 

Brand and colleagues (2006) assume that later trials of the IGT measure decision making under 

objective risk conditions. The number of trials measuring decision-making performance under 

ambiguous risk conditions and under objective risk conditions is individually different 

(depending on the number of trials it takes the participant to figure out which decks are 

advantageous and which ones are disadvantageous). Brand and colleagues (2006) as well as 

Brand, Recknor, and colleagues (2007) point out that the switch from making decisions under 

ambiguous risk conditions to making decisions under objective risk conditions in the IGT is 

supposedly a gradual process and can thus not be defined. This means that overall IGT 

performance requires both functions associated with the impulsive system, such as gut feelings, 

intuitions, etc., and functions associated with the reflective system, such as deliberation, 

reasoning, strategy development, etc. (see Section 3.2.2), in order to use feedback for 

developing a strategy. Hence, good overall IGT performance can only be achieved with good 

cognitive functions. In the literature on the decision-making processes assessed by the IGT, 

there is no consensus about the most appropriate score. While Brand, Recknor and colleagues 

(2007) state that the goal is not to “determine the dividing lines between the two forms of 

decisions” (p. 96), Stocco, Fum, and Napoli (2009) report a successful dissociation of the two 

cognitive processes involved in IGT performance. Hence, later studies differentiate between 

the first 40 trials (in which decision making is supposed to be more influenced by 

phylogenetically older brain regions, i.e., the impulsive system) and the last 60 trials (in which 

the decision-making process is supposed to be more influenced by phylogenetically younger 

brain regions, i.e., the reflective system); some of them prefer the analysis of the first 40 IGT 

trials (Schiebener, Zamarian, Delazer, & Brand, 2011), while others prefer the analysis of the 
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last 60 trials (Woodrow et al., 2018). Thus, against the background that the distinction between 

the two processes associated with the IGT is due to individual differences and can thus not be 

defined with certainty (Brand, Recknor, et al., 2007), the overall IGT net score seems a sensible 

choice to determine the holistic performance in decision situations without explicit information 

on gains, losses, and their probabilities. Hence, the term decision-making abilities under 

ambiguous risk conditions will in the following be used to refer to the holistic performance in 

those decision situations, as assessed by the overall IGT net score. 

 As a second example of neuropsychological decision paradigms, the Game of Dice Task 

(GDT) is a task used to assess decision making under objective risk conditions (Brand, 

Fujiwara, et al., 2005). It is described in detail in Section 5.2.2. In short, the task confronts the 

decider with a set of different options in order to bet on the outcome of a die throw. The decider 

chooses between bets on single numbers and bets on different sets of multiple numbers. As 

betting on multiple numbers is less risky, these options result in lower gains than risky choices 

do, but they also cause lower losses in case the die throw results in a number that has not been 

bet on. Individuals with good reasoning abilities can infer that those options have a higher 

expected value and thus bear a higher probability of finishing the game with a positive score. 

Several studies using the GDT showed that cognitively impaired patients have difficulties in 

deciding advantageously in this task (Brand et al., 2004; Brand, Fujiwara, et al., 2005; Brand, 

Kalbe, et al., 2005). This leads to the assumption that cognitive functions associated with the 

prefrontal cortex (i.e., the reflective system), such as reasoning, information processing, 

deliberation, etc., are important for decisions under objective risk conditions (Brand et al., 

2006). 

 Decision making in situations with options bearing conflicting short- and long-term 

consequences are viewed as part of decision making under objective risk conditions and can be 

assessed by means of the Cards and Lottery Task (CLT; Mueller et al., 2017). This task 

simulates situations in which one option offers tempting short-term rewards but less 

advantageous long-term effects and a second option with the opposite tendency (see also the 

above-mentioned example of choosing between a bicycle and a car). The task is described in 

detail in Section 5.2.2. It confronts the decider with subsequently different situations in which 

the probabilities of the short- and long-term consequences differ. A high CLT score indicates 

thorough deliberation in the decision making process. Contrary to the GDT, it is not possible to 

identify one advantageous option that can always be chosen in the CLT. Instead, the advantage 

of an option depends on each round’s amount of short-term rewards and on the probability of 

long-term rewards, which differs from round to round. Additionally, there are situations in 
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which it is more advantageous to choose the option containing the rewarding short-term 

consequence. As in the IGT and GDT, good performance in the CLT requires cognitive 

processes associated with the prefrontal cortex, such as reasoning, deliberation, strategy 

development, etc., hence, processes of the reflective system in Schiebener and Brand’s (2015) 

model. 

 Comparing the decision situations simulated in the IGT, GDT, and CLT with those 

described in sustainable consumption decisions, some similarities can be identified. Like in the 

decision-making tasks, advantageous decisions in terms of sustainable consumption require 

deliberation and reasoning to resist the temptation of making a decision in favor of a short-term 

benefit without thinking about future effects. The relevance of the cognitive ability to forgo 

short-term rewards and to prefer waiting for delayed rewards in sustainable decision making 

has been recognized and examined by a small number of authors (Gattig & Hendrickx, 2007; 

J. L. Hirsh et al., 2015). However, no research exists on the influence of these abilities. It is 

reasonable to assume that decision-making abilities, i.e., reflective competences under 

differential conditions as assessed by the IGT, GDT, and CLT, exert an influence on the effect 

of individual characteristics (see Sections 3.3.1 to 3.3.5) on sustainability considerations or 

sustainability attitudes. 

 Research Aim 

The aim of the dissertation at hand is to find out how sustainable consumption can be fostered. 

For this, three empirical studies aim to provide insights into predisposing factors of the 

consideration of sustainability in buying decisions and attitudes toward sustainability.  

 Understanding mechanisms in decision making is necessary to understand why people 

act in certain ways. Knowing why people act in certain ways eventually helps to develop 

strategies for consumer persuasion. Looking at Schiebener and Brand’s (2015) model 

(Figure 1), information about the decision situation is one of the bases for a decision process. 

Therefore, in Studies 1 and 2, choice-based conjoint (CBC) tasks are used to provide concise 

information about the decision situation and to assess what kind of attributes are most relevant 

to the decider’s choices. This way, the effect of decision-relevant information can be examined. 

By means of CBC tasks, multiple subsequent decision situations are simulated. Hence, data 

collection comprises participants’ decisions in all decision situations. From these data, 

individual attribute importance values are deduced. Each attribute’s importance value is relative 

to the other attributes’ importance values. The CBC tasks simulate decision situations with 
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regard to purchasing scenarios. The decider is required to decide between three buying 

situations multiple times with differing attribute qualities. Attributes are context-related pieces 

of information such as price, product availability, environmental impact, etc. The procedure is 

described in detail in the Methods sections of Study 1 and Study 2 (Sections 4.2.2 and 5.2.2). 

The deduction of attributes’ relative importance values requires a standardized assessment 

setting. Since the field of sustainability is very heterogeneous and broad, applying CBC tasks 

requires narrowing down the subject of interest onto specific consumer activities. Due to the 

interdependencies of individuals, markets, and industry, buying is a comparably meaningful 

consumer activity. Instead of affecting only own behavior, purchasing decisions affect markets, 

which in turn influences business strategies and production of goods.  

As mentioned above, two of Schiebener and Brand’s (2015) input factors – individual 

characteristics and information about the decision situation – are addressed in the three studies 

described in the dissertation at hand. While the effect of information about the decision situation 

is examined by means of CBC analyses, the effect of individual characteristics is investigated 

by means of assessing individual personality traits. Study 1 examines the influence of the Big 

Five personality traits, delay discounting, and materialism. Study 2 investigates the effect of 

altruism and general self-efficacy. Additionally, Study 2 examines the role of decision-making 

abilities under ambiguous risk conditions, objective risk conditions, and objective risk 

conditions with conflicting short- and long-term consequences. Study 3 researches the interplay 

of altruism and materialism in terms of considering sustainability in more general buying 

decisions. The CBC tasks with manipulated information about a simulated buying situation are 

employed in Studies 1 and 2. As attitudes toward sustainability might also be of relevance (cf., 

the theory of planned behavior, Section 3.1.2), these are addressed in Study 2 additionally to 

sustainability considerations. Study 3 builds on the results of Studies 1 and 2. In this study, a 

new questionnaire is employed to broaden the focus from specific product categories onto 

general buying behavior. Based on the results of Studies 1 and 2, Study 3 examines the interplay 

of materialism and altruism regarding the extent to which sustainability is considered in buying 

decisions. 

 The following theoretical model visualizes this dissertation’s research aim in simple 

keywords (Figure 2). 
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Figure 2. Theoretical model of the assumptions addressed in the three studies. Decision-making 

abilities are assessed by means of neuropsychological paradigms; the consideration of 

sustainability in buying decisions is assessed using choice-based conjoint tasks in Studies 1 

and 2 and by means of a questionnaire in Study 3. All other constructs are assessed by means 

of standardized questionnaires. 
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4 Study 1: Providing sustainability information in shopping situations contributes to 

sustainable decision making: An empirical study with choice-based conjoint analyses 

In this chapter, the first study is described. The study focuses on the role of the Big Five 

personality traits (Section 3.3.1), as well as delay discounting (Section 3.3.2), and materialism 

(Section 3.3.3) in the prediction of the consideration of sustainability in buying decisions.  

 Aims of the Study 

Though the three-dimensionality of sustainability is relatively widely accepted, Griggs and 

colleagues (2013) state in a comment published in Nature, “the protection of Earth’s life-

support system and poverty reduction must be the twin priorities for SDGs” (p. 305). The 

authors argue that increasing occurrences of natural catastrophes, a world population expected 

to rise to 9 billion by 2050, and the consequential hindrances regarding food production under 

these circumstances justify environmental and social sustainability to be treated with higher 

priority than economic sustainability. With regard to the report on the state of the climate 

(Blunden et al., 2018; Section 3.1.1), it is reasonable to follow Griggs and colleagues’ (2013) 

appeal. Hence, in this study, the focus is on the investigation of environmental and social 

sustainability. 

 On this basis, Study 1 pursues two aims: First, to assess and describe what relevance 

sustainability-related attributes have compared to other attributes in simulated buying decisions. 

The reasons for buying decisions to be investigated have been outlined in Section 3.1.2. The 

second aim is to find out which individual characteristics are related to the relevance of 

sustainability-related attributes for the decision, especially regarding the Big Five personality 

traits, delay discounting, and materialism. 

 The simulation of buying decisions by means of CBC tasks is necessary in order to infer 

importance values from decision-relevant attributes. This way, it is possible to gain insight into 

the importance of attributes (such as the environmental impact of a product’s production and 

transport) that are not accessible in a real-world buying situation. The relevance of sustainability 

in a buying decision is analyzed by assessing the importance of sustainability-related attributes 

relative to the importance of attributes that are not sustainability-related (e.g., price).  

 On the basis of the theoretical background discussed in Sections 3.3.1 to 3.3.3, Study 1 

pursues one research question and three hypotheses. 
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 Research question: How important are sustainability-related attributes compared to 

other buying-relevant attributes in offline- and online-shopping scenarios for making a decision 

on where to make a purchase? 

 Hypothesis 1: The Big Five personality traits have a positive effect on the consideration 

of sustainability in buying decisions. 

 Hypothesis 2: Delay discounting has a negative effect on the consideration of 

sustainability in buying decisions. 

 Hypothesis 3: Materialism has a negative effect on the consideration of sustainability in 

buying decisions. 

 The hypotheses are visualized in Figure 3. 

 

 

Figure 3. Study 1: Hypothesized regression effects. 
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 Methods 

4.2.1 Participants 

A convenience sample of N = 149 participants (92 female, 55 male, 2 not specified) took part 

in the study. Age ranged from 18 to 67 years with a mean of M = 27.94, SD = 10.00. A share 

of 43.62 % had a university degree, 42.95 % had a qualification for higher education entrance 

as their highest educational qualification, and 13.42 % had no higher education entrance 

qualification. Participants were recruited via flyers, public notices in shop windows, on the 

Internet, and in a local newspaper. As long as interested participants were of legal age, nobody 

was rejected. All participants gave written informed consent prior to the study and were 

informed that they could end participation at any time without negative consequences. 

Participants could collect course credit or receive a monetary incentive of € 12 for participation 

in the study, which took approximately 70 minutes. The study was approved by the ethics 

committee at the Department of Computer Science and Cognitive Science at the University of 

Duisburg-Essen. 

4.2.2 Instruments 

The study was conducted in the laboratories of General Psychology: Cognition at the University 

of Duisburg-Essen. It contained a number of different instruments. Those relevant for testing 

the research question and hypotheses are described in the following. The description represents 

the order in which they were presented to participants. 

 

Choice-Based Conjoint Tasks 

The consideration of sustainability in buying decisions was deduced by analyzing relative 

importance values of sustainability-related attributes in CBC tasks. As CBC paradigms are 

decision situations depicting certain scenarios, it is necessary to focus on very concrete buying 

situations rather than asking participants to decide among abstract decision scenarios in a CBC 

task. Today’s purchasing decisions are mainly done in two channels: in store and on the 

Internet. For offline shopping, an everyday shopping situation (and thus very relevant in 

society) is buying groceries. In order to determine the most representative product for online 

shopping, a pre-study was conducted among 156 participants. The study resulted in clothes 

(including shoes, bags, and accessories) being most representative for online shopping. For this 

reason, grocery shopping was chosen as an example in choice scenarios addressing offline 
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shopping and shopping for clothes was chosen as an example in choice scenarios addressing 

online shopping. In the following, the CBC task representing offline grocery shopping will be 

referred to as CBC Food, while the CBC task representing online non-food shopping will be 

referred to as CBC Fashion. The relative importance values of sustainability-related attributes 

in both CBC tasks (environmental impact and working conditions of products’ production and 

transport) are the dependent measures for the consideration of sustainability in buying 

decisions.  

 A CBC task is an implicit assessment method derived from quantitative psychology 

(Luce, 1959) and was further developed in the field of economics (McFadden, 1974, 1980; 

Theil, 1970). Using this task is based on the theory of revealed preference (Samuelson, 1938), 

which assumes that consumers’ preferences can be derived from their purchasing behavior. 

CBC tasks are supposed to simulate those purchasing decisions (S. H. Cohen, 1997). In this 

task, participants are confronted with multiple successive choice scenarios that differ in the 

quality of different attributes. The number of successive choice scenarios depends on the 

number of attributes, attribute qualities, and choice options. By means of Hierarchical Bayesian 

analyses, the researcher can extract the relative importance value of each attribute for the 

decision (Huber, 1998; Johnson & Orme, 2003). This means, for each participant, the analyses 

reveal one importance value for each attribute. The importance value of an attribute is relative 

to the importance values of the other attributes, i.e., for each participant, the sum of all attribute 

importance values is 100 %.  

 The CBC Food was designed to comprise five attributes and the CBC Fashion consisted 

of seven attributes with three qualities per attribute. These attributes were developed according 

to relevance in cooperation with the Collaborating Centre on Sustainable Consumption and 

Production (Wuppertal, Germany) and the Centre for Sustainable Corporate Leadership 

(Witten/Herdecke University, Germany). The participant always chooses one of three options 

with respect to the qualities of the attributes. Table 1 and Table 2 show an overview of the 

attributes and their possible qualities. Figure 4 and Figure 5 show examples of how the choice 

scenarios were depicted. After each choice, the next scenario is presented with a different 

attribute-quality combination for the three options. The attribution of attribute qualities was 

randomized by Sawtooth Software (SSI Web 8.4.6, Sawtooth Software Inc., released 2015) in 

the preparation of the study. For the CBC task with five attributes, the software generates 20 

choice scenarios; for the CBC task with seven attributes, 28 scenarios are presented 

successively. As random task generation method, balanced overlap was used. The number of 

choice scenarios is discussed by Johnson and Orme (1996). 
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Table 1 

Study 1: The attributes and their possible qualities in the CBC Food 

Attribute Quality Visual Representation 

Price Relatively cheap 
 

 
Medium price 

 

 
Relatively expensive 

 

Availability 100 % of shopping list 

 

 

90 % of shopping list 

 

 

80 % of shopping list 

 

Origin Regional 

 

 

European 

 

 

Worldwide 

 

Environmental impact of 

production and transport 

Low 
 

Medium 
 

High 

 

Working conditions at 

production and transport 

Excellent 
 

Acceptable 
 

Problematic 
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Table 2 

Study 1: The attributes and their possible qualities in the CBC Fashion 

Attribute Quality Visual Representation 

Shipping costs Free  

4 euros  

10 euros 

 

Speed of delivery Within 24 hours Within 24 hours 

Within 2-3 workdays Within 2-3 workdays 

Within 5-7 workdays Within 5-7 workdays 

Time of delivery No option No option 

6 hrs time window 6 hrs time window 

2 hrs time window 2 hrs time window 

Point of delivery Doorstep 

 

Parcel collection point 

 

Collect in store 

 

Environmental impact of 

delivery/pick up 

Low  

Medium  

High 
 

Working conditions at 

delivery/store 

Excellent 
 

Acceptable 
 

Problematic 
 

Return costs Free  

2 euros 
 

4 euros 
 

Note. Visual representations with textual elements were translated into the English language for 

this dissertation. The original textual elements were Kostenlos (shipping costs and return costs); 

Innerhalb von 24 Stunden, In 2-3 Werktagen, In 5-7 Werktagen (speed of delivery); Nicht 

wählbar, 6 Stunden Zeitfenster, 2 Stunden Zeitfenster (time of delivery).  
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Figure 4. Study 1: Translated excerpt of the CBC paradigm showing one of 20 choice scenarios 

in the CBC Food. Participants had to decide for one option (column). In each of the 20 

scenarios, the attribute qualities were presented in a pseudo-randomized way. Not all attribute 

qualities were visible in each choice scenario. Note that it was made clear to participants that 

the origin did not convey any information on the transport’s environmental impact. This 

information was exclusively provided by the attribute environmental impact of production and 

transport. 
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Figure 5. Study 1: Translated excerpt of the CBC paradigm showing one of 28 choice scenarios 

in the CBC Fashion. Participants had to decide for one option (column). In each of the 28 

scenarios, the attribute qualities were presented in a pseudo-randomized way. Not all attribute 

qualities were visible in each choice scenario. 

 

 Prior to testing, participants were thoroughly instructed. Each attribute and their possible 

qualities were explained including their (partly graphic) representations in the choice scenarios. 

In the CBC Food, the first attribute, price, referred to the price of the whole purchase. The 

second attribute was the availability of the desired products. The third attribute, origin, 

indicated where the products came from. It was explicitly stated that this attribute would not 

convey any information about the environmental impact of production and transport. This 

information was exclusively provided by the fourth attribute, environmental impact of 

production and transport (short: environmental impact). The fifth attribute was working 

conditions at production and transport (short: working conditions). Similarly, for the online-

shopping scenario (CBC Fashion), participants were informed about the attribute’s meaning in 

detail. The first attribute, shipping costs, informed about costs additional to the product’s price. 

The second attribute, speed of delivery, informed about the required time for the arrival of the 

product after the order would have been done. The third attribute, time of delivery, informed 
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about the delivery time frame: no option meant that the purchased product was delivered at an 

unspecified time of the delivery day; 6 hrs time window meant there was a possibility for the 

customer to choose a time window of six hours on the delivery day in which he or she would 

prefer the product to be delivered. For example, if the customer preferred a delivery in the 

afternoon, he or she could hypothetically define a time window of 12:00 pm – 06:00 pm. 

Analogously, 2 hrs time window meant that the customer even had the chance to define a more 

specific time window of two hours for the delivery. Note that this attribute did not include 

defining a specific time window, but it just informed about what type of time window (if any) 

the online shop offered for the delivery. The fourth attribute, point of delivery, informed about 

whether the product would be delivered to the customer’s doorstep or to a parcel collection 

point, or whether it would have to be collected in store, respectively. Following these 

explanations, a time window for delivery only makes sense when the point of delivery is the 

customer’s doorstep. As all attributes needed to be randomized in the CBC task, it was 

explained to participants that a certain delivery time window also applies to the cases when the 

point of delivery is a parcel collection point or a store to pick up the delivery. In such cases, the 

time window is not meant to be for the delivery but for the time in which the customer would 

be notified when the delivery was ready for pick up. So similarly, a small time window meant 

high convenience while no time window meant that the delivery/notification could occur at any 

time of the day. In analogy to the CBC Food, further attributes were the environmental impact 

of delivery/pick up (short: environmental impact) and working conditions at delivery/store 

(short: working conditions). The seventh attribute of the CBC Fashion was the cost of sending 

the product back (for instance, in case the product does not meet the customer’s taste or size). 

 

Big Five Personality Traits 

In order to assess the Big Five personality traits, a 10-item version of the Big Five Inventory 

(BFI; Rammstedt & John, 2007) was employed. The inventory comprises five factors: 

agreeableness, conscientiousness, openness, extraversion, and neuroticism. Each factor is 

represented by two items to be rated on a five-point Likert scale. Following the item stem “I 

see myself as someone who …” sample items are “… is generally trusting” (agreeableness), 

“… does a thorough job” (conscientiousness), “… has an active imagination” (openness to 

experience), “… is outgoing, sociable” (extraversion), and “… get nervous easily” 

(neuroticism). 
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Delay Discounting 

Following Kirby et al.’s (1999) Monetary Choice Questionnaire, participants’ discounting rate 

for delayed rewards was assessed by means of 27 choices between one soon monetary reward 

and one late larger amount each (e.g., 40 euros now or 55 euros in 62 days). An individual 

discounting parameter k was calculated for each participant (see Kirby, 2009; Kirby et al., 

1999). A high value indicates high discounting behavior, i.e., a tendency toward the sooner, 

smaller reward. The possible range of k-values is .00016 to .25. Individuals with high k-values 

tend to impulsivity in terms of preferring the short-term reward (Ainslie, 1975; Kirby et al., 

1999). Individuals with low k-values on the contrary are able to wait longer for larger rewards 

and do not tend to impulsivity. 

 

Materialism 

Materialism was assessed using the German version of the Material Values Scale (MVS; Müller 

et al., 2013). It comprises two factors, Centrality/Success and Happiness. The factors differ in 

the detailed form of materialism. MVS Centrality/Success assesses a trait that is characterized 

by the possession of goods as a central meaning in life and as a measure of personal success 

(sample item: “I like to own things that impress people”). MVS Happiness describes the form 

of materialism in which obtaining goods makes an individual happy (sample item: “Buying 

things gives me a lot of pleasure”). The MVS is a well-recognized measure in this field (Hurst 

et al., 2013). It consists of 15 items to be rated on a 5-point Likert scale. Nine items load on the 

factor Centrality/Success, six items load on Happiness. 

4.2.3 Statistical Analysis 

Statistical analyses were carried out using SPSS Statistics for Windows, Version 24.0 (IBM 

Corp., released 2016). The consideration of sustainability in buying decisions was deduced 

from the relative importance values of sustainability-related attributes in the CBC Food and 

CBC Fashion. Both CBC tasks contained the attributes environmental impact and working 

conditions among other decision-relevant attributes. The relative importance values of these 

two attributes in both CBC tasks represent the extent to which environmental and social issues 

of sustainability are considered. In order to examine the consideration of sustainability as a 

whole (rather than in terms of separate components), the relative importance values of 

environmental impact and working conditions were combined to a sustainability score for the 

CBC Food and CBC Fashion each. This was done by calculating the mean of environmental 

impact’s relative importance value and working conditions’ relative importance value in both 
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CBC tasks. This resulted in a sustainability score for the CBC Food (in the following 

SustainabilityFood) and a sustainability score for the CBC Fashion (in the following 

SustainabilityFashion). Though relative importance values of environmental impact and 

working conditions are still described separately, the two new scores are the central dependent 

variables in terms of the consideration of sustainability in buying decisions. 

 In order to address the research question, the CBC attributes in each CBC task needed 

to be compared among each other. For this, repeated-measure analyses of variance were 

performed. Pearson correlations between the CBC attribute importance values and the 

hypothesized predictor variables were calculated to give insight into how the measures relate 

to each other. For hypothesis testing, hierarchical multiple regression analyses were calculated. 

Preconditions – normal distribution and homoscedasticity (e.g., J. Cohen, Cohen, West, & 

Aiken, 2003) – were fulfilled. Further, gender and education were tested for equal distribution. 

Unidimensional χ2-tests revealed unequal distribution of gender, χ2 (1) = 22.21, p < .001, and 

education, χ2 (2) = 39.40, p < .001. All following analyses were corrected for gender and 

education. 
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 Results 

4.3.1 Choice-Based Conjoint Analyses 

Figure 6 and Figure 7 inform about the relative importance values of the CBC attributes. The 

combined importance values of sustainability considerations in the CBC tasks were M = 26.76, 

SD = 8.80 for SustainabilityFood and M = 19.01, SD = 9.40 for SustainabilityFashion. 

 

 As can be seen in Figure 6, information about working conditions was most influential 

in the CBC Food decisions, followed by price and environmental impact. Availability of 

products was fourth and origin was least important (the origin’s environmental impact was 

explicitly excluded from this attribute in the instructions). In the CBC Fashion, shipping costs 

were most important for the decision, followed by working conditions and environmental 

impact, as can be seen in Figure 7. 

Price
26%

Availability
13%

Origin
8%

Environmental impact
25%

Working conditions
28%

CBC Food: Relative Importance Values

Figure 6. Study 1: Relative importance values of the CBC Food attributes. Figure presents 

rounded mean values. Standard deviations: price = 11.37 %, availability = 8.44 %, origin = 

4.54 %, environmental impact = 9.62 %, working conditions = 10.68 %. 
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 Relative importance values give insight into the extent to which participants based their 

decision on a specific attribute. Usually, the decision is not based on a single attribute but on 

the combination of several or all attributes. For instance, a relative importance of 25 % for the 

attribute environmental impact in the CBC Food means that among all five attributes of the 

CBC task and over all 20 choice scenarios, participants considered information about the 

environmental impact on average to 25 % relative to the other attributes’ information. However, 

it does not inform about whether participants tended to options with low, medium, or high 

environmental impact. The same applies to all other attributes: While relative importance values 

inform about a certain attribute’s centrality in the decision, nothing is said about the preference 

of the specific attribute qualities. This can be deduced from zero-centered average utility values. 

A high utility value of an attribute quality indicates a tendency toward that quality while a low 

utility value indicates no tendency toward that quality. Within the above-presented relative 

importance values, zero-centered average utility analyses revealed for the CBC Food a tendency 

to options with cheap prices, 100 % product availability, regional origin, low environmental 

impact, and excellent working conditions. For the CBC Fashion, options were preferred with 

free shipping costs, delivery within 24 hours, delivery in a 2-hour time window, home delivery 

(to the doorstep), low environmental impact, excellent working conditions, and no return costs. 

Shipping costs
32%

Speed of delivery
7%

Time of delivery
4%

Point of 
delivery

12%

Environmental 
impact

17%

Working conditions
21%

Return costs
7%

CBC Fashion: Relative Importance Values

Figure 7. Study 1: Relative importance values of the CBC Fashion attributes. Figure presents 

rounded mean values. Standard deviations: shipping costs = 15.33 %, speed of delivery = 

5.01 %, time of delivery = 2.44 %, point of delivery = 9.50 %, environmental impact = 10.67 %, 

working conditions = 12.14 %, return costs = 4.53 %. 
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It should be noted that these data only represent preference tendencies within the above-

presented relative importance values. For instance, the preference for 100 % product availability 

is much lower than the preference for low environmental impact, which can be deduced from 

the relative importance values in the figures above. The zero-centered utility values can be 

found in the Appendix. 

 As gender and education were unevenly distributed in the sample, differences in the 

hypotheses’ dependent variables were checked using t-tests for gender and analyses of variance 

(ANOVA) for education. No significant differences between male and female participants were 

found in SustainabilityFood, but in SustainabilityFashion, female participants had higher 

importance values than males (Mf = 20.30, SDf = 8.68 vs. Mm = 16.73, SDm = 9.90), 

t(145) = 2.28, p = .024. Regarding education, no differences in the dependent variables were 

found, all F ≤ 2.01, all p ≥ .137.  

 In order to address the research question, repeated-measure ANOVA were performed. 

A significant main effect of attributes in the CBC Food was found, F(1.88) = 147.60, p < .001, 

partial η² = .499, as well as in the CBC Fashion, F(2.24) = 195.70, p < .001, partial η² = .569. 

Table 3 shows that SustainabilityFood was significantly more important than most other 

attributes in the CBC Food, while SustainabilityFashion was significantly more important than 

most other attributes in the CBC Fashion. 
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Table 3 

Study 1: Pairwise comparisons of the repeated-measure ANOVA 

Attribute Mean Difference SE p 

SustainabilityFood    

 Price 1.11 1.49 1.00 

 Availability 13.65 1.24 <.001 

 Origin 19.04 0.75 <.001 

SustainabilityFashion    

 Shipping costs -13.31 1.83 <.001 

 Speed of delivery 12.05 1.03 <.001 

 Time of delivery 14.85 0.82 <.001 

 Point of delivery 7.57 1.34 <.001 

 Return costs 11.93 0.96 <.001 

Note. N = 149. 

 Gender and education had no effect on the attribute importance values for CBC Food, 

all F ≤ 1.62, all p ≥ .124, nor for CBC Fashion, all F ≤ 1.19, all p ≥ .312. 

4.3.2 Individual Characteristics 

Table 4 informs about the descriptive values of the Big Five personality traits, delay 

discounting, and materialism. Partial correlations (corrected for gender and education) are 

shown in Table 5. The two main sustainability variables, SustainabilityFood and 

SustainabilityFashion revealed positive correlations with conscientiousness and negative 

correlations with both factors of materialism. Additionally, openness was positively correlated 

with SustainabilityFashion. The importance of food logistics’ environmental impact was 

negatively correlated with delay discounting and MVS Happiness. The importance of working 

conditions in food logistics was negatively correlated with both materialism factors. In the CBC 

Fashion, the importance of the delivery’s environmental impact was positively correlated with 

openness and negatively correlated with both materialism factors. The importance of working 

conditions in online-shopping logistics was positively correlated with conscientiousness and 

openness as well as negatively correlated with both materialism factors. Further correlations – 

such as positive correlations between the importance of shipping costs and materialism or a 

positive correlation between the importance of product availability and delay discounting – can 

be found in Table 5. Agreeableness, extraversion, and neuroticism revealed no correlations with 

CBC variables. Analyzing the correlations without controlling for gender and education returns 
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almost the same results with slight changes in the correlation coefficients. All significant partial 

correlations are also significant, if gender and education are not controlled for. Additionally to 

these, two correlations show a significant effect: the importance of a delivery’s speed (CBC Fn: 

Speed of delivery in Table 5) correlates negatively with openness, r = -.180, p = .028, and 

positively with delay discounting, r = .164, p = .046. 

 

Table 4 

Study 1: Descriptive statistics of the Big Five personality traits, delay discounting, and 

materialism 

 Note. MVS = Material Values Scale. N = 149. 

 

Variable M SD Range 

Agreeableness 3.06 0.79 1.00 – 5.00 

Conscientiousness 3.45 0.81 1.00 – 5.00 

Openness 3.82 0.87 1.00 – 5.00 

Extraversion 3.51 0.96 1.00 – 5.00 

Neuroticism 3.00 0.98 1.00 – 5.00 

Delay discounting .016 .026 .000 – .215 

MVS Centrality/Success 2.30 0.67 1.00 – 4.56 

MVS Happiness 2.62 0.83 1.00 – 5.00 
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Table 5 

Study 1: Partial correlations between the relevant variables, corrected for gender and education 

 
Agreeable-

ness 

Conscien-

tiousness 
Openness Extraversion Neuroticism 

Delay 

discounting 

MVS 

Centrality/ 

Success 

MVS 

Happiness 

CBC Fd: Price .097 -.156 -.158 .045 .053 -.052 .145 .298** 

CBC Fd: Availability -.039 -.181* -.014 .088 -.052 .176* .312** .245** 

CBC Fd: Origin .070 .098 .030 -.025 .048 .037 -.024 -.089 

CBC Fd: Environ. impact -.084 .125 .124 -.109 -.011 -.191* -.124 -.149* 

CBC Fd: Working cond. -.028 .157 .056 -.010 -.026 .071 -.283** -.344** 

SustainabilityFood -.070 .184* .114 -.073 -.024 -.068 -.269** -.325** 

CBC Fn: Shipping costs .092 -.231** -.122 .001 .076 -.084 .215** .230** 

CBC Fn: Speed of delivery .122 -.133 -.153 .081 .021 .154 .031 .115 

CBC Fn: Time of delivery -.135 .102 -.103 -.016 -.077 .030 -.022 .165* 

CBC Fn: Point of delivery -.044 -.090 -.211* -.111 .014 .080 .126 .041 

CBC Fn: Environ. impact -.097 .148 .191* -.018 -.072 -.114 -.166* -.192* 

CBC Fn: Working cond. -.020 .254** .241** .032 .003 .024 -.231** -.265** 

CBC Fn: Return costs .024 -.004 -.037 .110 -.091 .122 .032 .124 

SustainabilityFashion -.069 .249** .265** .010 -.039 -.050 -.244** -.282** 

Note. CBC Fd = Choice-based conjoint task for offline grocery shopping (Food); CBC Fn = Choice-based conjoint task for online non-food shopping 

(Fashion); Environ. = Environmental; cond. = conditions. MVS = Material Values Scale. N = 149; *p ≤ .05; **p ≤ .01. 
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The hypotheses were tested in two multiple regression analyses with SustainabilityFood 

and SustainabilityFashion as criteria. For both multiple regression analyses, the predictors were 

gender and education as covariates in the first step, the Big Five personality traits in the second 

step, delay discounting in the third step, and the two materialism factors, MVS 

Centrality/Success and MVS Happiness, in the fourth step. 

 In the first multiple regression, the predictors explained 16.8 % of SustainabilityFood’s 

variance, F(10, 138) = 2.79, p = .004. Especially MVS Happiness had a negative effect on 

SustainabilityFood. For the model summary and coefficients, please refer to Table 6. Regarding 

online shopping, SustainabilityFashion served as criterion in the second multiple regression 

analysis. Here, 23.8 % of variance were explained, F(10, 138) = 4.32, p < .001. Openness and 

conscientiousness had a positive effect on the criterion while MVS Happiness and education 

had a negative effect. The model summary and coefficients can be found in Table 7. 

 

Table 6 

Study 1: Multiple regression model summary and coefficients with SustainabilityFood as 

criterion 

 B SE (B) β t ∆F ∆R2 

Step 1     0.59 .008 

Step 2     1.80 .059 

Step 3     1.30 .009 

Step 4     7.62** .092 

 Gender -0.08 1.27 -.005 -0.06   

 Education -1.13 0.93 -.101 -1.21   

 Agreeableness -0.63 0.81 -.064 -0.77   

 Conscientiousness 1.17 0.81 .123 1.45   

 Openness 1.06 0.74 .117 1.43   

 Extraversion -0.78 0.70 -.096 -1.12   

 Neuroticism 0.30 0.69 .038 0.43   

 Delay discounting -21.58 24.45 -.072 -0.88   

 MVS 

Centrality/Success 

-1.28 1.17 -.110 -1.10   

 MVS Happiness -2.45 0.96 -.261 -2.55**   

Note. MVS = Material Values Scale. Table presents rounded values. N = 149; **p ≤ .01. 
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Table 7 

Study 1: Multiple regression model summary and coefficients with SustainabilityFashion as 

criterion 

 B SE (B) β t ∆F ∆R2 

Step 1     3.43* .045 

Step 2     4.39** .129 

Step 3     0.54 .003 

Step 4     5.58** .062 

 Gender -0.92 1.48 -.051 -0.63   

 Education -2.94 1.08 -.217 -2.73**   

 Agreeableness -0.31 0.94 -.026 -0.33   

 Conscientiousness 2.23 0.93 .194 2.39*   

 Openness 2.95 0.85 .272 3.47**   

 Extraversion -0.26 0.80 -.026 -0.32   

 Neuroticism 0.52 0.80 .054 0.65   

 Delay discounting -14.18 28.20 -.039 -0.50   

 MVS 

Centrality/Success 

-0.81 1.35 -.058 -0.60   

 MVS Happiness -2.70 1.11 -.238 -2.43*   

Note. MVS = Material Values Scale. Table presents rounded values. N = 149; *p ≤ .05; 

** p ≤ .01. 

 Discussion 

Study 1 approached the broad topic of sustainability in the domain of offline grocery shopping 

and online non-food shopping. The consideration of sustainability in buying decisions was 

examined by investigating the relative importance of shopping scenarios’ sustainability-related 

attributes in two CBC tasks and individual differences in these were tried to explain by 

previously proposed trait variables. For these, the Big Five personality traits, materialism, and 

delay discounting were focused.  

 Results show that in scenarios where certain information is accessible (as simulated in 

the CBC tasks), sustainability-related attributes – i.e., environmental impact and working 

conditions – show higher importance values in the decision-making process for a certain option 

than most other attributes. In other words, the fact that consumers seem to base their decisions 

on sustainability-related attributes (in case information is provided) to an about equal extent as 
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on price, is an interesting result. Especially against the background that price (or shipping costs 

in the online shopping setting, respectively) is usually a strong attribute with a signaling effect 

in conjoint tasks (Völckner & Hofmann, 2007; Völckner & Sattler, 2005). The result is in line 

with Stolz and Bautista (2015) who found high importance values for the environmental impact 

of consumers’ purchases, assessed by means of a questionnaire. Rashid and Byun (2018) 

conclude from their experiment that a Fairtrade tag on a product causes a significant increase 

of attitude, purchase intention, and brand trust compared to products without a tag informing 

about fair and environmentally friendly conditions during production. In a second study, the 

authors also investigated how much people are willing to pay more for Fairtrade products. 

Taking backpacks as stimuli, they found that participants’ purchase intention for Fairtrade 

products was higher than for non-Fairtrade products up to a price increase of 30-45 % (Rashid 

& Byun, 2018). This supports the idea that informing consumers about products’ sustainability 

properties (like organic cotton or Fairtrade) can increase consumers’ willingness to pay more 

for the product. As simple as this sounds, it needs to be taken into account that there are more 

factors influencing this effect, for instance consumers’ knowledge about sustainability (Kumar, 

Manrai, & Manrai, 2017; Park & Kim, 2016) or product type (van Doorn & Verhoef, 2011). 

Even within the same product type, van Doorn and Verhoef (2011) found differences between 

virtue and vice food products regarding consumers’ willingness to pay more for an organic 

alternative, indicating that organic claims particularly increase the willingness to pay more for 

vice food products rather than for virtue food products. It would be appealing to address whether 

consumers’ actual buying decision can durably be influenced by providing information about 

products’ sustainability aspects in store and online. Pickett-Baker and Ozaki (2008) indicate 

support for this idea while van Doorn and Verhoef (2011) point out that this might only be the 

case for products up until a certain price limit. 

 Hypothesis 1 cannot be accepted completely, as only parts of the hypothesized effects 

between the Big Five personality traits and sustainability considerations could be shown: 

Agreeableness, extraversion, and neuroticism showed no effects on SustainabilityFood or 

SustainabilityFashion. However, positive correlations between conscientiousness and 

SustainabilityFood as well as SustainabilityFashion could be identified. Conscientiousness has 

also a positive regression effect on SustainabilityFashion. Openness showed both a significant 

regression effect and a significant correlation with SustainabilityFashion. Agreeableness was a 

consistent predictor of environmental engagement in studies by Milfont and Sibley (2012) as 

well as J. B. Hirsh (2010). Kvasova (2015) even found positive correlations between 

agreeableness, conscientiousness, extraversion, and neuroticism and eco-friendly behavior. In 
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Study 1, however, no connection of agreeableness, extraversion, or neuroticism to sustainability 

considerations could be revealed. Possible reasons for this result are discussed below among 

this study’s limitations.  

 The negative correlation between conscientiousness and the importance of shipping 

costs, and the positive correlation with the importance of working conditions in the online-

shopping context indicate that conscientious persons tend to consider sustainability in their 

decisions more, as observed in previous research (J. B. Hirsh, 2010; Kvasova, 2015; Milfont & 

Sibley, 2012). Following the revised NEO Personality Inventory (NEO-PI-R) structure, 

conscientiousness comprises the facets competence, order, dutifulness, achievement striving, 

self-discipline, and deliberation (Costa & McCrae, 1992). Many of these are required in 

decision-making situations in which sustainability is considered. For instance, when deciding 

whether to pick up an online purchased product from a shop in town by car or by bike, weighing 

up pros and cons requires deliberation. Knowing about the possible long-term consequences of 

the two options requires competence, while deciding to take the bike and thus relinquishing the 

more comfortable option requires self-control. Dutifulness comes into play when this decision 

is made out of responsible feelings for the community and future generations. Hence, 

conscientiousness combines many facets necessary for considering sustainability in buying 

decisions. A comparable effect for openness could be revealed. This is also in accordance with 

J. B. Hirsh (2010) and Milfont and Sibley (2012). People who are open to new experiences are 

also open to sustainable decision making. This makes sense as sustainable decision making 

does not only mean choosing the bike over the car; instead, it is part of a certain kind of lifestyle. 

Engaging in a sustainable lifestyle requires making new experiences, i.e., finding sustainable 

alternatives to habits like shopping on Amazon, using plastic bags, wasting water, or always 

buying the cheapest product. Changing behavior in fields like these is harder for persons who 

are not interested in new experiences, show a lack of values, and are not willing to refrain from 

habits. Instead, openness to experience facilitates sustainable decision making. This assumption 

is supported additionally by the correlation between openness and the importance of 

environmental impact in the online-shopping context. The negative correlation between 

openness and point of delivery means that persons who tend to high openness base their 

decisions less on whether the ordered product is delivered home or needs to be picked up from 

somewhere. Differently put, persons who tend to low openness find it important where the 

products will be delivered. They prefer strict patterns and repetitive structures that they are used 

to (McCrae & Costa, 1997). 
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 Hypothesis 2 has to be partly rejected. No incremental effects of delay discounting on 

the consideration of sustainability in buying decisions could be revealed. However, a negative 

correlation between delay discounting and the importance of environmental impact in the CBC 

Food could be found. Furthermore, delay discounting correlates positively with the importance 

of availability in the CBC Food. This shows that the theory of delay discounting can help to 

understand consumer decision making: Those who are impulsive and unwilling to wait for a 

later, larger reward are those who want to shop time-efficiently and thus want grocery products 

to be available in store. The positive correlation between delay discounting and the importance 

of product availability can be linked to Dittmar and Bond (2010) who tested relations between 

delay discounting and consumer impulsiveness. In an offline grocery-shopping context, 

impulsive people place importance on the availability of products because as they are not able 

to wait for larger, later rewards in the delay-discounting paradigm, they are not willing to wait 

for a second shopping trip to fulfill their needs. In terms of sustainability, placing importance 

on product availability is difficult to relate to sustainability. On the one hand, trying to obtain 

all shopping-list items may be sustainable as it prevents additional drives. On the other hand, 

persons for whom availability is a central decision-making attribute may avoid the many small 

supermarkets in the streets that one passes on the way. Instead, individuals with this preference 

pattern might prefer large supermarkets, which are often located at the edge of a city (Hay, 

2005). Customers of these supermarkets often need to go there by car and cannot do their 

shopping when passing by, thus they supposedly cause more environmental harm than 

customers of small supermarkets that they pass on their way. On the whole, delay-discounting 

tendencies should rather be viewed as unsustainable behavior because additionally to the above 

line of argumentation, it comes with choosing fast (and unsustainable) options in other domains 

of life as well, e.g., choosing the car over the bike, choosing the plane over the train, etc. The 

negative correlation between delay discounting and the environmental impact of food 

production and transport indicates that persons who care about environmental issues regarding 

food production and transport tend to low discount rates, i.e., they are less impulsive and more 

willing to wait for a later reward. This supports the assumption of delay discounting being a 

“clear analogue measure of someone’s likelihood to engage in sustainable behavior” (J. L. Hirsh 

et al., 2015 p. 192). 

 Hypothesis 3 can be accepted. The Happiness factor of the MVS shows a negative effect 

on the importance of sustainability-related attributes both in offline grocery shopping and online 

non-food shopping. Hence, considering sustainability in buying decisions is negatively 

influenced by materialistic tendencies. Additionally, both factors show significant negative 
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correlations with SustainabilityFood and SustainabilityFashion. Bivariate correlations show 

that the importance of price and availability of products in the grocery-shopping context 

correlate positively with MVS Happiness. The importance of product availability in offline 

grocery shopping also correlates with the Centrality/Success factor of materialism. This 

indicates that individuals who see the possession of goods as a sign of success generally place 

importance on the availability of products when buying groceries offline. This seems plausible 

as a higher availability of desired products leads to a higher rate of possession. The correlation 

between the Happiness factor of materialism and the importance of price follows the same logic: 

Lower prices enable a person to obtain more desired products, which relates to Happiness in 

individuals who score high on MVS Happiness, i.e., who become happy by material possession. 

Some authors speak of a hunt on bargains in the context of materialism (e.g., Tatzel, 2014). The 

same applies to the correlation between materialism and the importance of shipping costs in the 

online-shopping context. Here, the factor Centrality/Success correlates as well. This could be 

interpreted as a special case for online shopping. While individuals with Happiness motives 

regarding materialism shop both online and offline paying attention to prices in their decision-

making processes, individuals with Centrality/Success motives may rely on the less limited 

opportunities of the world wide web to obtain desired products, which is a central matter of 

success to them (see also Dittmar, Long, & Bond, 2007). Availability of grocery products, 

however, is a basis of materialism. Hence, it is important for individuals tending to either factor 

of materialism. As to the negative correlations of materialism, it is interesting to see that both 

environmental impact and working conditions in offline grocery shopping as well as in online 

non-food shopping stand out. This indicates that materialistic tendencies are entirely 

incompatible with sustainability. In both decision-making scenarios, the environmental impact 

and working conditions were least important to individuals with materialistic tendencies – or, 

differently put, people who decide responsibly toward the environment and society are not 

materialistic. This is in line with previous research (Hurst et al., 2013; Kilbourne & Pickett, 

2008). In sum, the results about materialism suggest that materialism affects concerns about 

sustainability negatively. 

 Overall, the results suggest that high delay discounting (i.e., preferring smaller sooner 

rewards instead of waiting for larger later rewards) as well as tendencies toward materialism 

are cumbersome to or at least not helpful for a sustainable lifestyle. Instead, delay discounters 

and materialists want products fast and available. A tendency toward conscientiousness and 

especially openness, however, is advantageous to sustainability awareness in the field of 

shopping. Regarding Schiebener and Brand’s (2015) model of dual-system decision making, 
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the individual input variables like the Big Five personality traits, delay discounting, and 

materialism have an influence on which of the two systems would be the leading one. But also 

information about the decision situation, i.e., information about price, working conditions, etc., 

have a major effect on the decision. They are part of the second input variable in Schiebener 

and Brand’s (2015) model.  

 There are several implications to this study. First of all, the CBC tasks’ descriptive 

results show that information on sustainability (environmental impact and working conditions) 

is to an approximately equal extent as price highly relevant for decision making, both in offline 

grocery shopping and in online non-food shopping. From this it can be concluded that 

sustainability considerations would play a much greater role in consumer decision making, if 

information on sustainability – e.g., the environmental impact and the working conditions 

behind products – was displayed in pre-purchase situations (i.e., on product shelves or in the 

online shop) in a similarly clear and simple manner as price. For instance, if each product in a 

supermarket or online shop had a simple representation of its environmental impact and of the 

working conditions during the product’s production and transport right next to the product’s 

price, the results suggest that consumers would consider this information in their purchasing 

decision to a similar extent as they consider the price. Ideas on how this information could be 

designed are discussed in Section 7.2.1 of the General Discussion. Additionally, in order to 

encourage the purchase of sustainable products, support should be given to the suggestion of 

van Doorn and Verhoef (2011) to recommend governments to consider interventions in pricing. 

The CBC analyses show that product prices are still one of the main decision factors. 

Subsidizing sustainable products or increasing taxes on unsustainable products can help 

overcome the lower demand of organic virtue products that are more expensive than 

comparable products (van Doorn & Verhoef, 2011). The results regarding personality, delay 

discounting, and materialism show where new sustainability regulations and campaigns can be 

positioned to tackle the problem effectively. For instance, delay-discounting tendencies seem 

to be a problem to sustainable lifestyles, possibly because sustainable alternatives (e.g., 

Fairtrade products) come with negative immediate consequences to the consumer (higher 

prices). Hence, governments should think about regulations that prevent sustainable behaviors 

(like buying sustainable products) from being more expensive than conventional ones, even if 

that means agreeing on standards for all products that ensure a sustainable (and thus fair) 

production of products in general. 

 Finally, there are some limitations to be mentioned. The equivocal results concerning 

agreeableness, extraversion, and neuroticism could be due to limitations within the concept of 
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the Big Five. While some authors criticize the Big Five in general (Saucier, 2002; Saucier & 

Goldberg, 2001), other authors find that the Big Five dimensions are too broad and 

heterogeneous (Boyle, 2008). Moreover, the CBC tasks were not able to cover all aspects that 

are relevant in a buying situation. This seems natural, as a real buying situation is much more 

complex than scenarios like the ones used can possibly depict. But the attributes were developed 

very carefully in cooperation with sustainability institutes. In this context, the visualization of 

working conditions can be seen as a limitation. The choice of red, yellow, and green as colors 

for the thumbs representing excellent, acceptable, and poor working conditions may have had 

a signaling effect. Considering the surprisingly high importance values of working conditions, 

it can be discussed whether the visualization of working conditions might have been biasing. 

However, this is the first study to assess consumers’ consideration of sustainability in buying 

decisions by means of a CBC paradigm. Hence, a replication of the study is recommended, 

ideally with a different coloring of the thumbs representing working conditions. Furthermore, 

it would be appealing to address the economic dimension of sustainability to check for similar 

mechanisms in future studies. 
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5 Study 2: The role of decision-making abilities and personal characteristics for 

sustainable decisions in shopping situations 

In this chapter, the second study is described. The study investigates the role of altruism and 

general self-efficacy in the consideration of sustainability in buying decisions and attitudes 

toward sustainability. Furthermore, relations between decision-making abilities and 

sustainability considerations and attitudes are examined. A central part of the study is the 

investigation of a moderating effect of decision-making abilities on the influence of altruism 

and general self-efficacy on sustainability considerations and attitudes. 

 Aims of the Study 

Study 1 found remarkably high importance values of sustainability-related information in 

simulated buying decisions by means of CBC tasks. This implies high potential of information 

on sustainability in buying situations. Study 2 tries to replicate this finding with an adjusted 

presentation of attribute qualities: In order to counter suppositions that the eye-catching 

presentation of the different levels of working conditions were the reason for their high 

consideration in the decision-making processes, the coloring was altered. Thus, uni- instead of 

tri-colored thumbs represent different levels of working conditions in Study 2’s CBC Food and 

CBC Fashion. 

 Further, Study 1 revealed that individual differences – such as the degree of 

conscientiousness and openness – enhance the consideration of sustainability in simulated 

buying decisions. On the other hand, other characteristics – especially materialism – have the 

opposite effect. Study 2 aims at extending these findings by investigating the effects of altruism 

and general self-efficacy. The theoretical considerations for this are outlined in Sections 3.3.4 

and 3.3.5. 

 Involving the theory of planned behavior (see Section 3.1.2), Ajzen (2001) argues that 

there are strong connections between attitude and behavior. On this basis, Paul and colleagues 

(2016) conclude that consumers with a positive attitude toward sustainability and 

environmental concern are more likely to make efforts to reduce environmental impact. 

However, other authors postulate a discrepancy between attitude and behavior (for an overview, 

see Kollmuss & Agyeman, 2002). Study 2 does not aim to contribute to the debate about an 

attitude-behavior gap. Instead, Study 2 investigates possible predictors of sustainability 

attitudes in the same way possible predictors of sustainability considerations are investigated. 

For this, three questionnaires are presented in Section 5.2.2 to assess a general attitude toward 
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sustainability and attitudes toward sustainability in food logistics and online shopping, 

analogously to the domains of the CBC tasks. 

 Apart from individual characteristics possibly predicting sustainability considerations 

and attitudes, Study 2 also examines whether decision-making abilities are related to 

sustainability considerations and attitudes. Decision-making abilities mean performances in 

decision-making paradigms requiring different compositions of impulsive and reflective 

components (see Section 3.4). Of special interest is a possible moderating role of these abilities. 

Theoretical considerations for this have been outlined in Section 3.4. On this basis, the 

following hypotheses are postulated. 

 Hypothesis 1: Altruism is correlated with the consideration of sustainability in buying 

decisions and attitudes toward sustainability (Figure 8, left part).  

Hypothesis 2: General self-efficacy is correlated with the consideration of sustainability 

in buying decisions and attitudes toward sustainability (Figure 8, right part). 

 

Figure 8. Study 2: Hypothesized correlation effects of Hypothesis 1 (left) and Hypothesis 2 

(right). 

  

Hypothesis 3: Decision-making performance under ambiguous risk conditions is 

correlated with the consideration of sustainability in buying decisions and attitudes toward 

sustainability (Figure 9). 

 

Figure 9. Study 2: Hypothesized correlation effects of Hypothesis 3. 
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Hypothesis 4: Decision-making performance under objective risk conditions is 

correlated with the consideration of sustainability in buying decisions and attitudes toward 

sustainability (Figure 10).  

 

Figure 10. Study 2: Hypothesized correlation effects of Hypothesis 4. 

 

 Hypothesis 5: Decision-making performance under objective risk conditions including 

decision options with conflicting short- and long-term consequences is correlated with the 

consideration of sustainability in buying decisions and attitudes toward sustainability 

(Figure 11). 

 

Figure 11. Study 2: Hypothesized correlation effects of Hypothesis 5. 

 

 Hypothesis 6: Decision-making performance under ambiguous risk conditions 

moderates the effect of altruism on the consideration of sustainability in buying decisions and 

attitudes toward sustainability (Figure 12, left part). 

 Hypothesis 7: Decision-making performance under ambiguous risk conditions 

moderates the effect of general self-efficacy on the consideration of sustainability in buying 

decisions and attitudes toward sustainability (Figure 12, right part). 

 Hypothesis 8: Decision-making performance under objective risk conditions moderates 

the effect of altruism on the consideration of sustainability in buying decisions and attitudes 

toward sustainability (Figure 12, left part). 
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 Hypothesis 9: Decision-making performance under objective risk conditions moderates 

the effect of general self-efficacy on the consideration of sustainability in buying decisions and 

attitudes toward sustainability (Figure 12, right part). 

 Hypothesis 10: Decision-making performance under objective risk conditions including 

decision options with conflicting short- and long-term consequences moderates the effect of 

altruism on the consideration of sustainability in buying decisions and attitudes toward 

sustainability (Figure 12, left part). 

 Hypothesis 11: Decision-making performance under objective risk conditions including 

decision options with conflicting short- and long-term consequences moderates the effect of 

general self-efficacy on the consideration of sustainability in buying decisions and attitudes 

toward sustainability (Figure 12, right part). 

 

Figure 12. Study 2: Hypothesized moderated regression effects of Hypotheses 6, 8, and 10 (left) 

and Hypotheses 7, 9, and 11 (right). Decision-making abilities under different conditions are 

summarized under the general term “Decision-making abilities” in this figure. 

 Methods 

5.2.1 Participants 

A convenience sample of N = 124 participants (67 female, 57 male) took part in the study. Age 

ranged from 18 to 63 years with a mean of M = 29.42, SD = 12.58. Participants were recruited 

via flyers, public notices in shop windows, on the Internet, and by word of mouth. As long as 

interested participants were of legal age, nobody was rejected. All participants gave written 

informed consent prior to the study and were informed that they could end participation at any 

time without negative consequences. Participants could collect course credit for participation 

in the study, which took approximately 90 minutes. The study was approved by the ethics 

committee at the Department of Computer Science and Cognitive Science at the University of 

Duisburg-Essen. 
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5.2.2 Instruments 

The study was conducted in the laboratories of General Psychology: Cognition at the University 

of Duisburg-Essen. It contained a number of different instruments. Those relevant for testing 

the hypotheses are described in the following. The description represents the order in which 

they were presented to participants. 

 

Choice-Based Conjoint Tasks 

To assess the relative importance of different shopping-relevant attributes, two CBC tasks were 

used, one for the context of offline grocery shopping and one for the context of online non-food 

shopping. The method is the same as described in Study 1 (see Section 4.2.2). Hence, as in 

Study 1, the two CBC tasks will be referred to as CBC Food and CBC Fashion in Study 2, too. 

The only difference to the CBC tasks employed in Study 1 is that in Study 2, the icons 

symbolizing working conditions in both CBC tasks (three thumbs) were uniformly colored in 

order to avoid an eye-catching effect (see discussed limitations in Study 1, Section 4.4). Thus, 

instead of red, yellow, and green thumbs, all thumbs were colored dark blue. This reduces 

redundancies (as the direction of the thumb is enough to recognize attribute quality) and makes 

sure that working conditions do not draw more of the participant’s attention than other 

attributes. A screenshot of each of the employed CBC tasks can be seen in Figure 13 and 

Figure 14. 
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Figure 13. Study 2: Translated excerpt of the CBC paradigm showing one of 20 choice 

scenarios in the CBC Food. Participants had to decide for one option (column). In each of the 

20 scenarios, the attribute qualities were presented in a pseudo-randomized way. Not all 

attribute qualities were visible in each choice scenario. Note that it was made clear to 

participants that the origin did not convey any information on the transport’s environmental 

impact. This information was exclusively provided by the attribute environmental impact of 

production and transport.  

 

In which one of these shopping situations would you most likely buy groceries? 
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Figure 14. Study 2: Translated excerpt of the CBC paradigm showing one of 28 choice 

scenarios in the CBC Fashion. Participants had to decide for one option (column). In each of 

the 28 scenarios, the attribute qualities were presented in a pseudo-randomized way. Not all 

attribute qualities were visible in each choice scenario. 

 

General Attitude Toward Sustainability 

The general attitude toward sustainability was assessed by means of a new questionnaire 

containing four items to be rated on a 6-point Likert agreeableness scale. The questionnaire was 

developed in cooperation with the Collaborating Centre on Sustainable Consumption and 

Production (Wuppertal, Germany) and the Center for Media & Health (Gouda, Netherlands). 

While the first item is a general self-report item concerning the attitude toward sustainability in 

general, the remaining items address the attitude toward sustainability regarding consumption. 

For data analysis, an overall mean score was calculated. Cronbach’s α = .837. The questionnaire 

was presented in German language to a German-speaking sample. For this thesis, the items 

were translated into the English language. The original items can be found in the Appendix. 

- Sustainability is an important topic to me. 

- Sustainability influences my consumer decisions. 
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- When shopping, I choose environmentally friendly products. 

- When shopping, I choose products that have been produced and traded under fair 

(socially acceptable) conditions. 

 

Attitudes Toward Sustainability in Food Logistics 

To assess the attitudes toward sustainability in food logistics, a questionnaire was developed in 

cooperation with the Collaborating Centre on Sustainable Consumption and Production 

(Wuppertal, Germany) and the Center for Media & Health (Gouda, Netherlands). For this, 10 

items were formulated to be rated on a 6-point Likert agreeableness scale. The questionnaire 

was then employed in Study 1 (N = 149). After data collection in Study 1, an exploratory factor 

analysis (principal axis analysis with promax rotation) was performed. The analysis revealed a 

clear two-factorial structure in a set of eight items. The factors describe two different attitudes 

toward sustainability: one attitude that includes a consistent behavior (factor “behavioral 

consistency”, Cronbach’s α = .862) and one attitude that does not go beyond a general 

willingness to contribute to sustainable food logistics by means of purchasing decisions (factor 

“willingness”, Cronbach’s α = .856). The two factors correlate with r = .521, p < .001. Table 8 

shows the factor loadings of each item onto the two factors and the response pattern of the 

questionnaire’s first deployment. For data analysis, a mean score was calculated for each factor. 

The questionnaire was presented in German language to a German-speaking sample. For this 

thesis, the items were translated into the English language. The original items can be found in 

the Appendix. 
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Table 8 

Study 2: Items of the new questionnaire assessing the attitudes toward sustainability in food 

logistics with factor loadings and mean responses sorted by factor loading. Main factor 

loadings are printed in bold, parallel factor loadings in italics 

 Factor 

loading 1 

Factor 

loading 2 

M SD Range 

Items “behavioral consistency” (Factor 1)      

9. If a product I intend to buy was not stored and 

moved in an environmentally friendly 

manner, I decline to buy it. 

.858 -.063 2.45 1.09 1 – 5 

10. If a product I intend to buy was not stored and 

moved under socially fair conditions, I 

decline to buy it. 

.823 -.097 2.64 1.17 1 – 6 

8. I try to find out whether a product was stored 

and moved under socially fair conditions 

before I buy it. 

.760 .048 2.58 1.23 1 – 6 

7. I try to find out whether a product’s logistics 

are environmentally friendly before I buy it. 

.685 .062 2.47 1.14 1 – 6 

Items “willingness” (Factor 2)      

3. I would prefer a product with 

environmentally friendly logistics to a 

comparable product. 

-.166 .940 4.97 0.89 3 – 6 

4. I would prefer a product that was stored and 

moved under socially fair conditions to a 

comparable product. 

-.107 .827 4.97 0.92 2 – 6 

5. I would be willing to pay more for a product 

with environmentally friendly logistics 

.267 .626 4.07 1.19 1 – 6 

6. I would be willing to pay more for a product 

that was stored and moved under socially fair 

conditions 

.255 .626 4.18 1.12 1 – 6  

Note. N = 149. Results of an employment in Study 1. 

 

Attitudes Toward Sustainability in Online Shopping 

Participants’ attitude toward sustainability in online shopping was assessed by means of a 

questionnaire that was developed in cooperation with the Collaborating Centre on Sustainable 

Consumption and Production (Wuppertal, Germany) and the Center for Media & Health 

(Gouda, Netherlands). On a 6-point Likert agreeableness scale, six items were to be rated. Like 

the questionnaire on food logistics, the questionnaire on online shopping was employed in 

Study 1. Factor analyses revealed a one-factorial structure with Cronbach’s α = .860. The 

questionnaire was presented in German language to a German-speaking sample. For this thesis, 
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the items were translated into the English language. They are listed in the following. The 

original items can be found in the Appendix.  

- It is important to me that products I buy online are delivered to my home in an 

environmentally friendly manner. 

- It is important to me that products I buy online are delivered to my home under socially 

fair conditions. 

- I would prefer an environmentally friendly delivery of products that I order online as 

opposed to a different way of delivery. 

- I would prefer a socially fair delivery of products that I order online as opposed to a 

different way of delivery. 

- I would be willing to pay more for products that I buy online and that are delivered to 

my home in an environmentally friendly manner. 

- I would be willing to pay more for products that I buy online and that are delivered to 

my home under socially fair conditions. 

 

Altruism 

Altruism was assessed by means of the subscale for altruism, solicitude, and helpfulness of the 

Hamburg Personality Inventory (HPI-K; Andresen, 2002). It contains 14 items to be rated on a 

4-point Likert scale and results in an overall sum score. Sample item: “I am often seriously 

concerned about other people”. Originally, the HPI is a questionnaire comprising 84 items 

assigned to 6 dimensions, with 14 items per dimension.  

 

General Self-Efficacy 

General self-efficacy was assessed using the General Self-Efficacy (GSE) scale by Schwarzer 

and Jerusalem (1995). General self-efficacy describes optimistic self-beliefs to cope with 

difficulties in life. The scale assesses the extent of the belief that one’s actions are the reason 

for success. It comprises 10 items to be rated on a 4-point Likert scale and results in an overall 

sum score. Sample item: “I can always manage to solve difficult problems if I try hard enough”. 

 

Iowa Gambling Task 

The IGT is a computerized gambling task for assessing decision making under ambiguous risk 

conditions. The task was developed by Bechara and colleagues (1994) and adapted by Bechara 

and colleagues (2000). In the IGT, the participant is confronted with four card decks. The aim 
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is to win as much fictitious money as possible by drawing cards from these decks. After drawing 

a card, the face of the card is shown on screen, indicating a certain monetary win and in some 

cases additionally a certain monetary loss. Participants are informed that some of these four 

decks are better than others, but it remains unknown which card decks are the more 

advantageous ones. The only way to find out which decks lead to more gains than losses is by 

learning from feedback. Drawing cards from one of the first two card decks, deck A and deck 

B, typically results in high gains, supplemented by very high losses in every 10th trial. On the 

contrary, drawing cards from the third and fourth decks, deck C and deck D, results in relatively 

low gains, accompanied by low losses in every 10th trial. Hence, in the long-run, decks C and 

D are more advantageous. Participants play 100 trials without being informed about the number 

of trials. As participants are not aware of the rules and the winning probabilities, this task 

simulates decision making under ambiguous risk conditions. However, as outlined in Section 

3.4, healthy participants usually figure out the rules in the course of the game, which makes the 

IGT a task measuring both decision making under ambiguous risk conditions and decision 

making under objective risk conditions. The decision-making performance in the IGT is 

quantified via an overall net score, which is calculated by subtracting the number of 

disadvantageous choices (decks A and B) from the number of advantageous choices (decks C 

and D). 

 

Game of Dice Task 

The GDT is a computerized gambling task developed by Brand and colleagues (2005). The task 

assesses decision-making performance under objective risk conditions. In the GDT, a virtual 

die is thrown 18 times. Before each throw, the participant has to bet which number will be 

thrown next in order to maximize virtual capital. The participant chooses whether to bet on a 

single number or on a combination of two, three, or four numbers. In case he/she bets on a 

single number and the chosen number is rolled, the participant wins €1,000. If the chosen 

number is not rolled, the participant loses €1,000. In case a combination of two numbers is 

chosen, the participant wins €500 if one of the two numbers is rolled and he/she loses €500 if 

one of the other four numbers is rolled. Choosing a combination of three numbers leads to a 

gain or loss of €200, choosing four numbers means a win or loss of €100. After each decision, 

feedback is provided about the rolled number and the resulting gain or loss. In the GDT, the 

amounts for gains and losses as well as their probabilities are explicit and remain stable. Betting 

on a combination of three or four numbers is regarded as advantageous in the long run because 

they provide a winning-probability of 50 % or higher. Accordingly, decisions for one or two 
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numbers are regarded as disadvantageous because their winning-probability is below 50 % 

(indicating high risk). The rules about the possible gains and losses as well as the number of 

rounds is explicit before and while playing the game. Hence, this is a task assessing decision 

making under objective risk conditions. The decision-making performance in the GDT is 

quantified via a net score, which is calculated by subtracting the number of disadvantageous 

from the number of advantageous choices. Therefore, a net score higher than zero indicates less 

risky decision making. 

 

Cards and Lottery Task 

Like the GDT and IGT, the CLT is a computerized gambling task. It was developed by Mueller 

and colleagues (2017) to assess decision-making under objective risk conditions including 

decision options with conflicting short- and long-term consequences. In this task, participants 

choose between two card decks 36 times. Each drawn card contains two pieces of information. 

On the one hand, this information is a fictitious monetary gain or loss, which is immediately 

visibly set off against the participant’s balance. On the other hand, each drawn card depicts one 

of three possible symbols: a star, a bomb or a blank space (i.e., in effect no symbol). The ratio 

of collected stars and bombs represents the chance of winning in a virtual lottery, which follows 

the 36th card choice trial. Blank cards do not alter the ratio of collected stars and bombs. The 

best ratio of 20 stars to 0 bombs results in a sure win of €5,000, which is added to the 

participant’s balance. The worst ratio of 0 stars to 20 bombs results in a sure loss of €5,000, 

which is subtracted from the participant’s balance. Everything in between (e.g., 12 stars to 8 

bombs) results either in a win of €5,000 or in a loss of the same amount of money with 

respective probabilities (in this example 60 % winning probability, 40 % losing probability). 

The aim is to end the game with as much money as possible from the sum of both the 36 card 

choices and the lottery. 

 The immediate monetary gains and losses as well as the participant’s current balance 

are visible at all times. This means feedback about short-term consequences is provided. 

Feedback about long-term consequences, however (this includes feedback about what kind of 

symbol a drawn card has and a visualization of the ratio of collected stars and bombs), can be 

set as visible or invisible in the CLT. In this study’s deployment of the task, feedback about 

long-term consequences is visible. In any case, participants can see information about the range 

of possible immediate gains/losses of each deck and information about the distribution of the 

three symbols in each card deck, from which the probability of drawing a card with a certain 

symbol can be deduced. 
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 The performance is assessed by means of the CLT score. This score is composed of the 

number of advantageous decisions, respecting the fact that there are cases in which the card 

deck with more stars is not the better decision. For instance, in case the participant has collected 

enough stars to have a 100 % probability of winning in the lottery, choosing the long-term deck 

– i.e., the deck containing more stars but lower immediate gains – is not necessarily the best 

option. The CLT score is calculated by analyzing the expected values for both decks (regarding 

both the star/bomb ratio and the immediate gains) and adding up the number of decisions for 

the deck with the higher expected value. The task comprises 36 rounds. Hence, the possible 

values for the CLT score are between 0 and 36. 

5.2.3 Statistical Analysis 

Statistical analyses were carried out using SPSS Statistics for Windows, Version 24.0 (IBM 

Corp., released 2016). Analogously to Study 1, the consideration of sustainability in buying 

decisions was deduced from the relative importance values of sustainability-related attributes 

in the CBC Food and CBC Fashion. These were environmental impact and working conditions. 

As in Study 1, both of these attributes were desired to be represented by a single variable 

indicating the extent to which sustainability was considered in the buying decisions simulated 

by the CBC tasks. Hence, the two attributes environmental impact and working conditions in 

the CBC Food were summarized to a mean score called SustainabilityFood, while the same 

attributes in the CBC Fashion were summarized to a mean score called SustainabilityFashion. 

These are the dependent variables of the hypotheses concerning the consideration of 

sustainability in buying decisions. For an analysis of attitudes toward sustainability, a mean 

score was calculated for each attitude-questionnaire factor. Hypothesis testing comprised 

Pearson correlations between the scores representing decision-making abilities as well as the 

scores of the personal characteristics and sustainability considerations as well as attitudes. 

Hierarchical moderated regression analyses were performed to investigate a possible 

moderation effect of decision-making abilities (IGT net score, GDT net score, CLT score) on 

the effect of individual characteristics (altruism, general self-efficacy) on sustainability 

considerations (SustainabilityFood, SustainabilityFashion) and sustainability attitudes (general 

attitude toward sustainability, behavioural consistency regarding sustainable food logistics, 

willingness to contribute to sustainable food logistics, attitude toward sustainability in online 

shopping). Normal distribution in the population of all variables was assumed. A 

unidimensional χ2-test revealed equal distribution of gender, χ2 (1) = 0.81, p = .369. Hence, 

gender was not included as a covariate. 
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 Results 

5.3.1 Descriptive Results 

The relative importance values of the CBC attributes are visualized in Figure 15 and Figure 16. 

The combined importance values of sustainability considerations in the CBC tasks were M = 

27.54, SD = 8.43 for SustainabilityFood and M = 17.87, SD = 9.30 for SustainabilityFashion. 

 

 

Price
23%

Availability
15%

Origin
7%

Environmental impact
28%

Working conditions
27%

CBC Food: Relative Importance Values

Figure 15. Study 2: Relative importance values of the CBC Food attributes. Figure presents 

rounded mean values. Standard deviations: price = 13.88 %, availability = 8.39 %, origin = 

5.21 %, environmental impact = 8.99 %, working conditions = 12.45 %. 
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As explained in Section 4.3.1, relative importance values inform about the average extent to 

which participants considered a certain attribute. However, they do not reveal which attribute 

qualities in detail were preferred and which ones were avoided. This was analyzed by means of 

zero-centered average utility values, which can be found in the Appendix. For the CBC Food, 

zero-centered average utility analyses revealed a preference for cheap prices, 100 % product 

availability, regional origin, low environmental impact, and excellent working conditions. For 

the CBC Fashion, zero-centered average utility analyses revealed preferences for free shipping 

costs, delivery within 24 hours, delivery in a 2-hour time window, home delivery (to the 

doorstep), low environmental impact, excellent working conditions, and no return costs. 

 The descriptive results of the questionnaires on attitudes toward sustainability and 

individual characteristics as well as the scores of the decision-making paradigms are 

summarized in Table 9. 

  

Shipping costs
29%

Speed of 
delivery

9%

Time of delivery
4%

Point of 
delivery

14%

Environmental 
impact

17%

Working conditions
19%

Return 
costs
8%

CBC Fashion: Relative Importance Values

Figure 16. Study 2: Relative importance values of the CBC Fashion attributes. Figure presents 

rounded mean values. Standard deviations: shipping costs = 12.90 %, speed of delivery = 

7.85 %, time of delivery = 2.43 %, point of delivery = 9.18 %, environmental impact = 8.98 %, 

working conditions = 13.74 %, return costs = 4.41 %. 
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Table 9 

Study 2: Means, standard deviations, and ranges of the attitudes toward sustainability, 

individual characteristics, and decision-making abilities 

Measure M SD Range 

General attitude toward sustainability 4.09 0.96 1.00 – 6.00 

Attitude toward sustainability in food logistics, 

factor “behavioral consistency” 
2.56 0.98 1.00 – 5.50 

Attitude toward sustainability in food logistics, 

factor “willingness” 
4.55 0.97 2.00 – 6.00 

Attitude toward sustainability in online shopping 4.08 1.03 1.00 – 6.00 

HPI-K score 36.77 6.89 20.00 – 50.00 

General self-efficacy score 28.56 4.74 12.00 – 38.00 

GDT net score 9.58 8.75 -18.00 – 18.00 

IGT net score 16.23 25.68 -52.00 – 60.00 

CLT score 22.52 6.15 0.00 – 34.00 

Note. GDT = Game of Dice Task; IGT = Iowa Gambling Task; CLT = Cards and Lottery Task; 

HPI-K = Subscale for altruism, solicitude, and helpfulness of the Hamburg Personality 

Inventory. N = 124. 

 

 For CBC Food, the descriptive results show highest relative importance values for the 

two sustainability-related attributes environmental impact and working conditions, followed by 

price. In the CBC Fashion, a different pattern can be recognized: Shipping costs are the most 

important information in an online-shopping scenario, followed by working conditions and 

environmental impact. In order to ensure that high importance values of working conditions in 

Study 1 were not due to the colorful appearance of working conditions’ attribute levels, the 

appearance of this attribute in both CBC scenarios was adjusted in Study 2. A pairwise 

comparison of the importance values for CBC Food working conditions and CBC Fashion 

working conditions between Study 1 and Study 2 showed that importance values for working 

conditions were equally high in Study 2 as in Study 1, both in CBC Food, t(243.86) = 0.52, p = 

.604, and in CBC Fashion, t(271) = 1.17, p = .244. The only two attributes differing between 

Study 1 and Study 2 were CBC Food environmental impact (MStudy 1 = 25.28, SDStudy 1 = 9.62; 

MStudy 2 = 27.58, SDStudy 2 = 8.99), t(271) = -2.03, p = .043, and CBC Fashion speed of delivery 

(MStudy 1 = 6.97, SDStudy 1 = 5.01; MStudy 2 = 9.27, SDStudy 2 = 7.85), t(201.24) = -2.82, p = .005. 
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5.3.2 Hypothesis Testing 

Hypothesis 1: Altruism is correlated with the consideration of sustainability in buying 

decisions and attitudes toward sustainability 

Altruism correlates with the willingness to contribute to sustainable food supply chains and 

with the attitude toward sustainability when ordering products online. The results can be found 

in Table 10. 

Table 10 

Study 2: Pearson correlations for Hypothesis 1 

Involved variables r p 

HPI-K ↔ SustainabilityFood .048 .599 

HPI-K ↔ SustainabilityFashion .139 .125 

HPI-K ↔ General attitude toward sustainability score .165 .068 

HPI-K ↔ Attitude toward sustainability in food logistics factor 

“behavioral consistency” 

.145 .107 

HPI-K ↔ Attitude toward sustainability in food logistics factor 

“willingness” 

.230 .010 

HPI-K ↔ Attitude toward sustainability in online shopping .240 .007 

Note. HPI-K = Subscale for altruism, solicitude, and helpfulness of the Hamburg Personality 

Inventory. N = 124. 

 

Hypothesis 2: General self-efficacy is correlated with the consideration of 

sustainability in buying decisions and attitudes toward sustainability 

Table 11 shows the test results for Hypothesis 2. No correlations between general self-efficacy 

and sustainability considerations or attitudes could be found. 
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Table 11 

Study 2: Pearson correlations for Hypothesis 2 

Involved variables r p 

GSE ↔ SustainabilityFood -.095 .292 

GSE ↔ SustainabilityFashion -.031 .736 

GSE ↔ General attitude toward sustainability .099 .274 

GSE ↔ Attitude toward sustainability in food logistics factor 

“behavioral consistency” 

.001 .988 

GSE ↔ Attitude toward sustainability in food logistics factor 

“willingness” 

.052 .569 

GSE ↔ Attitude toward sustainability in online shopping .063 .485 

Note. GSE = General self-efficacy. N = 124. 

 

Hypothesis 3: Decision-making performance under ambiguous risk conditions is 

correlated with the consideration of sustainability in buying decisions and attitudes 

toward sustainability 

No correlations regarding Hypothesis 3 were found. Table 12 gives an overview of the test 

results. 

Table 12 

Study 2: Pearson correlations for Hypothesis 3 

Involved variables r p 

IGT net score ↔ SustainabilityFood -.101 .262 

IGT net score ↔ SustainabilityFashion -.047 .606 

IGT net score ↔ General attitude toward sustainability .047 .604 

IGT net score ↔ Attitude toward sustainability in food 

logistics factor “behavioral consistency” 

-.127 .160 

IGT net score ↔ Attitude toward sustainability in food 

logistics factor “willingness” 

.125 .166 

IGT net score ↔ Attitude toward sustainability in online 

shopping 

.105 .244 

Note. IGT = Iowa Gambling Task. N = 124. 
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Hypothesis 4: Decision-making performance under objective risk conditions is 

correlated with the consideration of sustainability in buying decisions and attitudes 

toward sustainability 

For Hypothesis 4, no correlations between GDT performance and sustainability considerations 

or attitudes could be found. The results of the analyses are displayed in Table 13. 

 

Table 13 

Study 2: Pearson correlations for Hypothesis 4 

Involved variables r p 

GDT net score ↔ SustainabilityFood -.065 .470 

GDT net score ↔ SustainabilityFashion -.064 .479 

GDT net score ↔ General attitude toward sustainability -.149 .098 

GDT net score ↔ Attitude toward sustainability in food 

logistics factor “behavioral consistency” 

-.037 .682 

GDT net score ↔ Attitude toward sustainability in food 

logistics factor “willingness” 

-.162 .072 

GDT net score ↔ Attitude toward sustainability in online 

shopping 

-.122 .177 

Note. GDT = Game of Dice Task. N = 124. 

 

Hypothesis 5: Decision-making performance under objective risk conditions 

including decision options with conflicting short- and long-term consequences is 

correlated with the consideration of sustainability in buying decisions and attitudes 

toward sustainability 

Hypothesis 5 was tested by correlations between the CLT score and sustainability 

considerations and attitudes. No correlations were revealed. Table 14 shows the resulting 

values. 
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Table 14 

Study 2: Pearson correlations for Hypothesis 5 

Involved variables r p 

CLT score ↔ SustainabilityFood -.032 .724 

CLT score ↔ SustainabilityFashion -.012 .891 

CLT score ↔ General attitude toward sustainability -.020 .821 

CLT score ↔ Attitude toward sustainability in food logistics 

factor “behavioral consistency” 

-.058 .521 

CLT score ↔ Attitude toward sustainability in food logistics 

factor “willingness” 

.044 .625 

CLT score ↔ Attitude toward sustainability in online 

shopping 

-.043 .638 

Note. CLT = Cards and Lottery Task. N = 124. 

 

Hypothesis 6: Decision-making performance under ambiguous risk conditions 

moderates the effect of altruism on the consideration of sustainability in buying 

decisions and attitudes toward sustainability 

For Hypothesis 6, six hierarchical moderated regression analyses were performed. In all 

analyses, the HPI-K score (for altruism) was entered as predictor and the IGT net score (for 

decision making under ambiguous risk conditions) was entered as moderator. Criteria were 

SustainabilityFood, SustainabilityFashion, the general attitude toward sustainability, both 

factors of sustainability attitudes in food logistics, and the attitude toward sustainability in 

online shopping. 

 The moderated regression analyses with SustainabilityFood, SustainabilityFashion, and 

the general attitude toward sustainability as criteria were not significant, all F(3, 123) ≤ 1.60, 

all p ≥ .194. However, regarding the prediction of specific sustainability attitudes – i.e., attitudes 

toward sustainability in food logistics and online shopping – interaction effects could be 

revealed. Table 15 shows the test results of the prediction of the behavioral-consistency attitude 

toward sustainability in food logistics. 
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Table 15 

Study 2: Moderated regression analysis for Hypothesis 6 with the behavioral-consistency 

attitude toward sustainability in food logistics as criterion 

 B SE (B) β t ∆F ∆R2 

Step 1     2.64 .021 

Step 2     1.55 .012 

Step 3     4.49* .035 

 HPI-K score 0.02 0.01 .119 1.34   

 IGT net score -0.01 0.00 -.142 -1.58   

 HPI-K × IGT -0.00 0.00 -.189 -2.12*   

Note. HPI-K = Subscale for altruism, solicitude, and helpfulness of the Hamburg Personality 

Inventory; IGT = Iowa Gambling Task. Table presents rounded values. N = 124; *p ≤ .05. 

 

 Overall, 6.8 % of variance could be explained. The model was significant, 

F(3, 123) = 2.94, p = .036, with a significant interaction of HPI-K and IGT net score. A simple-

slopes analysis revealed a significant difference in attitude between individuals with high and 

low altruism, if IGT performance was low, t(120) = 2.53, p = .013 (solid line in Figure 17). The 

attitude difference between persons with high and low IGT performance was also significant, 

if altruism was high, t(120) = 2.34, p = .021 (right side of Figure 17). 

 

 

Figure 17. Study 2: Results of the simple-slopes analysis of the moderated regression with 

altruism as predictor, decision-making performance under ambiguous risk as moderator, and 

the behavioral-consistency attitude toward sustainability in food logistics as criterion. Scores 

represent estimated values above/below one standard deviation from each group’s mean, based 

on the regression coefficients. IGT = Iowa Gambling Task. 
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Table 16 shows the test results of the prediction of the willingness attitude toward 

sustainability in food logistics. 

 

Table 16 

Study 2: Moderated regression analysis for Hypothesis 6 with the willingness attitude toward 

sustainability in food logistics as criterion 

 B SE (B) β t ∆F ∆R2 

Step 1     6.83** .053 

Step 2     3.02 .023 

Step 3     2.92 .022 

 HPI-K score 0.03 0.01 .236 2.70**   

 IGT net score 0.01 0.00 .129 1.46   

 HPI-K × IGT -0.00 0.00 -.150 -1.71   

Note. HPI-K = Subscale for altruism, solicitude, and helpfulness of the Hamburg Personality 

Inventory; IGT = Iowa Gambling Task. Table presents rounded values. N = 124; **p ≤ .01. 

 

 Overall, 9.8 % of variance could be explained. The model was significant, F(3, 123) = 

4.35, p = .006. An interaction effect could not be revealed, hence no simple-slopes analysis was 

performed. 

 

Table 17 shows the test results of the prediction of the attitude toward sustainability in 

online shopping. 

 

Table 17 

Study 2: Moderated regression analysis for Hypothesis 6 with the attitude toward 

sustainability in online shopping as criterion 

 B SE (B) β t ∆F ∆R2 

Step 1     7.49** .058 

Step 2     2.32 .018 

Step 3     5.29* .039 

 HPI-K score 0.04 0.01 .241 2.78**   

 IGT net score 0.00 0.00 .103 1.72   

 HPI-K × IGT -0.00 0.00 -.200 -2.30*   

Note. HPI-K = Subscale for altruism, solicitude, and helpfulness of the Hamburg Personality 

Inventory; IGT = Iowa Gambling Task. Table presents rounded values. N = 124; *p ≤ .05; 

**p ≤ .01. 
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 Overall, 11.5 % of variance could be explained. The model was significant, F(3, 123) = 

5.18, p = .002, with a significant interaction of HPI-K and IGT. A simple-slopes analysis 

revealed a significant difference in attitude between individuals with high and low altruism, if 

IGT performance was low, t(120) = 3.58, p = .001 (solid line in Figure 18). The attitude 

difference between persons with high and low IGT performance was significant, if altruism was 

low, t(120) = 2.45, p = .016 (left side of Figure 18). 

 

 

Figure 18. Study 2: Results of the simple-slopes analysis of the moderated regression with 

altruism as predictor, decision-making performance under ambiguous risk conditions as 

moderator, and the attitude toward sustainability in online shopping as criterion. Scores 

represent estimated values above/below one standard deviation from each group’s mean, based 

on the regression coefficients. IGT = Iowa Gambling Task. 

 

Hypothesis 7: Decision-making performance under ambiguous risk conditions 

moderates the effect of general self-efficacy on the consideration of sustainability in 

buying decisions and attitudes toward sustainability 

For Hypothesis 7, moderated regression analyses with general self-efficacy as predictor, IGT 

net score as moderator, and the measures for sustainability considerations and attitudes as 

criteria were performed. All models were not significant, all F(3, 123) ≤ 1.54, all p ≥ .209. 
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Hypothesis 8: Decision-making performance under objective risk conditions 

moderates the effect of altruism on the consideration of sustainability in buying 

decisions and attitudes toward sustainability 

For Hypothesis 8, moderated regression analyses with HPI-K as predictor, GDT net score as 

moderator, and the measures for sustainability considerations and attitudes as criteria were 

performed. For sustainability considerations, the models were not significant, all 

F(3, 123) ≤ 1.08, all p ≥ .362. Regarding attitudes toward sustainability in food logistics, the 

model predicting willingness to contribute to sustainability was significant, F(3, 123) = 3.36, p 

= .021. Overall, 7.7 % of variance was explained. The test results are displayed in Table 18. As 

no interaction effect was given, a simple-slopes analysis was not performed. 

 

Table 18 

Study 2: Moderated regression analysis for Hypothesis 8 with the willingness attitude toward 

sustainability in food logistics as criterion 

 B SE (B) β t ∆F ∆R2 

Step 1     6.83** .053 

Step 2     3.11 .024 

Step 3     0.09 .001 

 HPI-K score 0.03 0.01 .229 2.58**   

 GDT net score -0.02 0.01 -.152 -1.72   

 HPI-K × GDT 0.00 0.00 .026 0.29   

Note. HPI-K = Subscale for altruism, solicitude, and helpfulness of the Hamburg Personality 

Inventory; GDT = Game of Dice Task. Table presents rounded values. N = 124; **p ≤ .01. 

 

 Regarding the attitude toward sustainability in online shopping, the moderated 

regression model with HPI-K score as predictor and GDT net score as moderator was 

significant, F(3, 123) = 3.08, p = .031. Overall, 7.1 % of variance were explained by this model. 

An interaction effect could not be revealed, hence no simple-slopes analysis was performed. 

Table 19 shows the test results. 
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Table 19 

Study 2: Moderated regression analysis for Hypothesis 8 with the attitude toward 

sustainability in online shopping as criterion 

 B SE (B) β t ∆F ∆R2 

Step 1     7.49** .058 

Step 2     1.68 .013 

Step 3     0.01 .000 

 HPI-K score 0.04 0.01 .235 2.65**   

 GDT net score -0.01 0.01 -.114 -1.29   

 HPI-K × GDT 0.00 0.00 -.007 -0.08   

Note. HPI-K = Subscale for altruism, solicitude, and helpfulness of the Hamburg Personality 

Inventory; GDT = Game of Dice Task. Table presents rounded values. N = 124; **p ≤ .01. 

 

 Moderated regression analyses with the general attitude toward sustainability and the 

behavioral-consistency attitude of sustainability in food logistics as criteria were not significant, 

all F(3, 123) ≤ 2.25, all p ≥ .086. 

 

Hypothesis 9: Decision-making performance under objective risk conditions 

moderates the effect of general self-efficacy on the consideration of sustainability in 

buying decisions and attitudes toward sustainability 

For Hypothesis 9, moderated regression analyses with general self-efficacy as predictor, GDT 

net score as moderator, and the measures for sustainability considerations and attitudes as 

criteria were performed. The models were not significant, all F(3, 123) ≤ 2.43, all p ≥ .069. 

 

Hypothesis 10: Decision-making performance under objective risk conditions 

including decision options with conflicting short- and long-term consequences 

moderates the effect of altruism on the consideration of sustainability in buying 

decisions and attitudes toward sustainability 

For Hypothesis 10, moderated regression analyses with HPI-K as predictor, CLT score as 

moderator, and the measures for sustainability considerations and attitudes as criteria were 

performed. Models predicting sustainability considerations were not significant, all F(3, 123) 

≤ 2.27, all p ≥ .084. Similarly, models predicting the general attitude toward sustainability and 

the behavioral-consistency attitude toward sustainability in food logistics were not significant, 

all F(3, 123) ≤ 2.06, all p ≥ .109. The model predicting the willingness attitude toward 

sustainability in food logistics was significant, F(3, 123) = 3.10, p = .030. Overall, 7.2 % of 
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variance could be explained by this model. An interaction effect was not revealed. The results 

are displayed in Table 20.  

Table 20 

Study 2: Moderated regression analysis for Hypothesis 10 with the willingness attitude 

toward sustainability in food logistics as criterion 

 B SE (B) β t ∆F ∆R2 

Step 1     6.83** .053 

Step 2     0.69 .005 

Step 3     1.74 .013 

 HPI-K score 0.03 0.01 .237 2.67**   

 CLT score 0.01 0.01 .074 0.83   

 HPI-K × CLT -0.00 0.00 -.116 -1.32   

Note. HPI-K = Subscale for altruism, solicitude, and helpfulness of the Hamburg Personality 

Inventory; CLT = Cards and Lottery Task. Table presents rounded values. N = 124; **p ≤ .01. 

 

 The model predicting the attitude toward sustainability in online shopping was also 

significant, F(3, 123) = 4.67, p = .004, with a significant interaction of HPI-K and CLT. The 

model explained 10.5 % of variance, the results are displayed in Table 21. The simple-slopes 

analysis reveals a more positive attitude toward sustainability in online shopping in persons 

with a low CLT score if they score high on altruism than if they score low on altruism, t (120) 

= 3.56, p = .001. For persons with a high CLT score, altruism has no effect on the attitude 

toward sustainability in online shopping (Figure 19). 

Table 21 

Study 2: Moderated regression analysis for Hypothesis 10 with the attitude toward 

sustainability in online shopping as criterion 

 B SE (B) β t ∆F ∆R2 

Step 1     7.49** .058 

Step 2     0.02 .000 

Step 3     6.25** .047 

 HPI-K score 0.04 0.01 .234 2.69**   

 CLT score -0.00 0.02 -.014 -0.16   

 HPI-K × CLT -0.01 0.00 -.216 -2.50**   

Note. HPI-K = Subscale for altruism, solicitude, and helpfulness of the Hamburg Personality 

Inventory; CLT = Cards and Lottery Task. Table presents rounded values. N = 124; **p ≤ .01. 
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Figure 19. Study 2: Results of the simple-slopes analysis of the moderated regression with 

altruism as predictor, decision-making performance under objective risk conditions including 

conflicting short- and long-term consequences (CLT score) as moderator, and the attitude 

toward sustainability in online shopping as criterion. Scores represent estimated values 

above/below one standard deviation from each group’s mean, based on the regression 

coefficients. CLT = Cards and Lottery Task. 

 

Hypothesis 11: Decision-making performance under objective risk conditions 

including decision options with conflicting short- and long-term consequences 

moderates the effect of general self-efficacy on the consideration of sustainability in 

buying decisions and attitudes toward sustainability 

For Hypothesis 11, moderated regression analyses with general self-efficacy as predictor, CLT 

score as moderator, and the measures for sustainability considerations and attitudes as criterion 

were performed. The models were not significant, all F(3, 123) ≤ 1.58, all p ≥ .199. 

 Discussion 

Study 2 was designed on the basis of Study 1’s results. The assessment of sustainability 

considerations in the CBC task was adjusted by making slight changes to the presentation of 

the icons representing social sustainability. Pairwise comparisons of working conditions’ 

importance values between Study 1 and Study 2 revealed no difference, i.e., no effect of 

appearance. Further descriptive results show that in the CBC Food scenario, decision making 

depended most on information about environmental impact and working conditions, while in 

the CBC Fashion scenario, shipping costs were the most important piece of information.  

1

2

3

4

5

6

low altruism high altruism

A
tt

it
u
d
e
 t
o
w

a
rd

 s
u
s
ta

in
a
b
ili

ty
 i
n

 o
n
lin

e
 

s
h
o
p
p
in

g

low CLT score high CLT score



Chapter 5 ∙ Study 2 

82 

 

 The assessment of sustainability considerations was complemented by the assessment 

of sustainability attitudes. These were operationalized by four variables: The questionnaire on 

the general attitude toward sustainability, the behavioral-consistency factor of the questionnaire 

on the attitude toward sustainability in food logistics, the willingness factor of the same 

questionnaire, and the questionnaire on the attitude toward sustainability in online shopping. 

 In Study 1, the link between personal characteristics and the consideration of 

sustainability in buying decisions was examined only in terms of the Big Five personality traits, 

delay discounting, and materialism. However, altruism and self-efficacy have also been 

reported to be potentially influential in this context (see Sections 3.3.4 and 3.3.5). Thus, in 

Study 2, the relationship between these characteristics and sustainability considerations as well 

as sustainability attitudes was investigated. It was further hypothesized that decision-making 

abilities – i.e., the performance in decision-making tasks representing decisions under various 

conditions – moderate the effect of altruism and general self-efficacy on sustainability 

considerations or attitudes toward sustainability (see Section 3.4). In order to test these effects, 

performance in three standardized decision-making tasks was recorded: the IGT for decision-

making abilities under ambiguous risk conditions, the GDT for decision-making abilities under 

objective risk conditions, and the CLT for decision-making abilities under objective risk 

conditions with conflicting short- and long-term consequences. 

 Regarding Hypothesis 1, altruism is correlated with the attitude toward sustainability in 

online shopping. For food logistics, altruism correlates with the willingness to contribute to 

sustainable logistics (without consistent behavior). This shows that individuals with altruistic 

tendencies tend to sustainability attitudes both in online and offline shopping. Previous studies 

report a central role of altruism in sustainable behavior in general (Tapia-Fonllem et al., 2013) 

and in specific domains, such as recycling (Hopper & Nielsen, 1991). Study 2 shows that this 

is also the case for sustainability attitudes in shopping contexts. Possible reasons for altruism 

to be uncorrelated with the behavioral-consistency attitude toward sustainability in food 

logistics are discussed below in the context of Hypotheses 6-11. 

 Regarding Hypothesis 2, general self-efficacy tendencies show no correlations with the 

employed assessment methods of sustainability considerations or attitudes. This stands in 

contrast to the findings of earlier works. As outlined in Section 3.3.5, publications by Tang and 

colleagues (2011), Thøgersen and Grønhøj (2010), Roberts (1996), and Straughan and Roberts 

(1999) give reason to assume a relationship between self-efficacy and sustainability. However, 

a possible reason for this study’s incongruent results is that none of the cited studies investigated 

the exact relation between general self-efficacy and considering sustainability in buying 
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decisions. While Roberts (1996) and Straughan and Roberts (1999) examined perceived 

consumer effectiveness instead of general self-efficacy, Tang and colleagues (2011) as well as 

Thøgerson and Grønhøj (2010) analyzed domain-specific self-efficacy in the context of 

sustainable consumer behavior (such as energy saving and recycling). Support for the 

ambiguous results comes from a study by Hanss and Böhm (2010). Investigating general self-

efficacy, purchase habits, and sustainable development self-efficacy, they could not find any 

effects of general self-efficacy on (sustainable) purchasing habits. Even the question of whether 

there is a relationship between general self-efficacy and domain-specific self-efficacy regarding 

sustainability is not clear. Hence, it can be concluded that in sustainable consumption, the effect 

of self-efficacy is not as simple as one might have thought. This might be due to the fact that a 

number of other personal and situational variables – such as needs, goals, values, knowledge, 

situational barriers, etc. – play a role in this field (Hanss & Böhm, 2010). 

Regarding Hypotheses 3, 4, and 5, the results show no bivariate correlations between 

decision-making abilities and sustainability considerations or attitudes. This applies to decision-

making abilities under all three conditions (as assessed by IGT, GDT, and CLT) and to 

sustainability considerations both in offline grocery shopping and in online non-food shopping 

(as assessed by the CBC tasks), as well as to general and specific attitudes toward sustainability 

regarding food logistics and online shopping (as assessed by questionnaires). These results 

show uniformly that decision-making abilities are not directly related to the consideration of 

sustainability in buying decisions or attitudes toward sustainability. Though Gattig and 

Hendrickx (2007) as well as J. L. Hirsh and colleagues (2015) stress the importance of being 

able to resist impulsive choices – which suggests a central role of reflective decision 

mechanisms (Section 3.4) – the current results show that this does not automatically mean a 

direct relationship between decision-relevant reflective cognitive abilities and sustainability 

considerations or attitudes. 

 In order to examine whether decision-making abilities moderate the effect of altruism 

and self-efficacy on sustainability considerations and attitudes, moderated regression analyses 

were calculated for Hypotheses 6-11. Significant effects can be reported for the interaction 

between altruism and decision-making abilities under ambiguous risk conditions in the 

prediction of the behavioral-consistency attitude toward sustainability in food logistics and of 

the attitude toward sustainability in online shopping (Hypothesis 6). The prediction of the 

attitude toward sustainability in online shopping by altruism was further found to be moderated 

by decision-making abilities under objective risk conditions with conflicting short- and long-

term consequences (Hypothesis 10). General self-efficacy was not found to predict attitudes 
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toward sustainability (Hypotheses 7, 9, 11); similarly, decision-making abilities under objective 

risk conditions (without conflicting short- and long-term consequences) did not have an 

influence on the effect of altruism on sustainability attitudes (Hypothesis 8). The consideration 

of sustainability could not be predicted by any of the performed regression analyses. Hence, 

altruism and general self-efficacy as well as decision-making abilities are neither beneficial nor 

cumbersome to considering sustainability in buying decisions. This stands in contrast to the 

ideas leading to this investigation (see Sections 3.3.4 and 3.3.5) and will be discussed in the 

course of this discussion. 

Concerning the interaction effect of altruism and decision-making abilities under 

ambiguous risk conditions in the prediction of the behavioral-consistency attitude toward 

sustainability in food-logistics, the simple-slopes analysis shows an unexpected mechanism: 

Good decision-making abilities under ambiguous risk conditions predict a relatively negative 

attitude toward sustainability, regardless of inherent altruistic tendencies. For individuals with 

worse decision-making abilities, however, inherent altruistic tendencies are responsible for a 

rise in the behavioral-consistency attitude level. The positive effect of altruism has been 

expected and is in line with previous works (e.g., Tapia-Fonllem et al., 2013; see Section 3.3.4). 

However, decision-making abilities under ambiguous risk conditions were also expected to 

affect the attitude toward sustainability in food logistics positively because when buying 

groceries, details about the sustainability of products’ logistics are usually not explicitly 

provided. Instead, results show a less positive attitude toward sustainability in individuals with 

good decision-making abilities than in individuals with worse decision-making abilities (in case 

they tend to high altruism). Compared to other sustainability attitudes (i.e., regarding the 

general attitude toward sustainability, the willingness to contribute to sustainability in food 

logistics, and the attitude toward sustainability in online shopping), the behavioral-consistency 

attitude toward sustainability in food logistics returns relatively low values regardless of 

interaction effects. With a mean score below the scale’s center, participants generally tended to 

negate concrete sustainable behavior in shopping, such as declining to buy products with 

unsustainable logistics or trying to find out about product logistics’ sustainability. The reason 

for this is possibly the concreteness of the statements in this questionnaire. They tap already 

into closing the gap between stated attitudes and actual behaviors (for literature on the discussed 

attitude-behavior gap in sustainability, see for example Kollmuss & Agyeman, 2002; Sudbury-

Riley & Kohlbacher, 2016; Vermeir & Verbeke, 2006). Hence, though the behavioral-

consistency factor is referred to as an attitude throughout this study, it should be kept in mind 

that – regarding item formulation and response pattern – it is not far from a measure of self-
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reported behavior. Thus, the effect of good decision-making abilities under ambiguous risk 

conditions resulting in a higher refusal of sustainable behavior in individuals with altruistic 

tendencies should be investigated in more detail in a study addressing sustainable behavior in 

a more explicit manner. 

Regarding the attitude toward sustainability in online shopping, the simple-slopes 

analysis indicates that individuals with good decision-making abilities under ambiguous risk 

conditions show a positive attitude toward sustainability in online shopping, regardless of their 

level of altruism. For individuals with worse decision-making abilities under ambiguous risk 

conditions, however, the attitude toward sustainability in online shopping depends on inherent 

altruistic tendencies. People with high altruistic tendencies have a significantly more positive 

attitude toward sustainability in online shopping than people with low altruistic tendencies, 

provided decision-making abilities under ambiguous risk conditions are limited. This shows 

that altruistic tendencies have the power to compensate for limited decision-making abilities in 

situations without explicit information on potential outcomes and confirms the positive effect 

that altruism has on the attitude toward sustainability, as described in previous works (e.g., 

Tapia-Fonllem et al., 2013; see Section 3.3.4).  

 It has to be noted that decision-making abilities under ambiguous risk was assessed by 

means of the overall IGT net score. As pointed out in Section 3.4, some authors favor analyzing 

early IGT trials to assess decision making under ambiguous risk conditions (Schiebener et al., 

2011), while other authors prefer analyzing late IGT trials for this purpose (Woodrow et al., 

2018). The reasons for using the overall net score in this study have been outlined in Section 

3.4 and include the fact that in the context of this dissertation, the holistic IGT performance is 

of interest, i.e., the combination of the impulsive and the reflective system in decision making. 

Hence, when interpreting the results, it should be cautiously considered that the definition of 

decision-making performance under ambiguous risk conditions differs throughout literature. 

 Regarding decision-making abilities under objective risk conditions including decision 

options with conflicting short- and long-term consequences, an interaction effect of these 

abilities with altruism in the prediction of the attitude toward sustainability in online shopping 

could be revealed. The simple-slopes analysis suggests that people with good decision-making 

abilities in situations with explicit information and conflicting short- and long-term 

consequences show a relatively high attitude toward sustainability in online shopping, 

regardless of their level of altruism. For individuals with worse decision-making abilities under 

the mentioned circumstances, however, the inherent level of altruism makes a considerable 

difference in their attitude toward sustainability in online shopping. People with high altruistic 
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tendencies have a significantly more positive attitude toward sustainability in online shopping 

than people with low altruistic tendencies, if they tend to less advantageous decision making in 

situations with conflicting short- and long-term consequences. This shows that advantageous 

decision making in decision situations in which it is important to consider both short- and long-

term consequences is beneficial for sustainability attitudes in online shopping. If these abilities 

are compromised, altruistic tendencies can compensate for the decision-making abilities’ role 

in sustainability attitudes in online shopping. This is in line with the hypothesized effect on the 

basis of Gattig and Hendrickx’ (2007) as well as J. L. Hirsh and colleagues’ (2015) 

observations. The ability of weighing up short- and long-term consequences sensibly is an 

integral part of sustainable decision making. The compensating role of altruism is in line with 

research on altruism and sustainability (Hopper & Nielsen, 1991; Schultz, 2001; Straughan & 

Roberts, 1999; Tapia-Fonllem et al., 2013). The importance of altruism is supported by 

significant moderated regression models without interaction effects, revealed in testing 

Hypothesis 8 and Hypothesis 10. The models indicate positive effects of altruism on the attitude 

toward sustainability in online shopping and on the behavioral-consistency factor of 

sustainability attitudes in food logistics. This shows that altruism alone can explain a 

considerable amount of sustainability attitudes’ variances.  

 Non-significant results for Hypotheses 7, 9, and 11 indicate that general self-efficacy 

does not play an important role in the prediction of sustainability attitudes or decisions. This 

may have to do with the above-described fact that previous works used sustainability-specific 

measures of self-efficacy, such as perceived consumer effectiveness (Roberts, 1996; Straughan 

& Roberts, 1999) or domain-specific self-efficacy (Tang et al., 2011; Thøgersen & Grønhøj, 

2010). It seems that general self-efficacy – i.e., the general belief that one is able to perform a 

certain behavior – is not important in sustainable buying decisions.  

 Some limitations have to be mentioned. The conceptualization of sustainability attitudes 

in food logistics seems to have been slightly ambiguous. While the willingness factor assesses 

a typical attitude, the behavioral-consistency factor relates very much to actual behavior. Hence 

it is a matter of discussion whether this factor really assesses an attitude or is already to be seen 

as a measure of behavior. This may be a reason for the differing effects between classic attitudes 

(like the willingness factor and the online-shopping attitude) and the behavioral-consistency 

factor. Because behavioral consistency was conceptualized as a factor of attitudes toward 

sustainability in food-logistics, this work refers to it as a type of attitude, keeping in mind that 

this is a very concrete attitude. A second limitation concerns the assessment of general self-

efficacy. Instead of assessing the belief in own effectiveness (in terms of feeling able to do 
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something), it would have been better to assess the belief in the effectiveness of own actions 

(in terms of believing that individual buying decisions have an impact). Based on the theoretical 

assumptions made in Section 3.3.5, future studies should investigate this effect. Lastly, it seems 

that altruism plays an important role in the prediction of sustainability attitudes. However, it 

was further hypothesized that sustainability considerations should also be predicted by altruistic 

tendencies, which could not be shown. Since literature on the effect of altruism is not restricted 

to sustainability attitudes (e.g., Hopper & Nielsen, 1991), future research should investigate the 

role of altruism in sustainability considerations in more detail. 
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6 Study 3: Sustainable consumption: How altruism and materialism affect decision 

making in buying situations 

In this chapter, the third study is described. The study tests a structural equation model 

predicting the consideration of ecological, social, and economic issues in a buying situation by 

altruism and mediated by materialism. 

 Aims of the Study 

Studies 1 and 2 have assessed the consideration of sustainability in buying decisions by means 

of CBC analyses. This assessment method is very utile, because it can be used to gain insight 

into the relative importance of various decision-relevant attributes in a simulated decision 

situation. However, CBC analyses also have minor shortcomings: Due to their complexity, 

participant decision making can only be adequately illustrated if the decision situation is 

narrowed down to one easily imaginable decision situation per task. Therefore, in Studies 1 and 

2, decision making in offline grocery shopping and in online non-food shopping was 

investigated. In order to reduce complexity, sustainability was represented by the two most 

important dimensions – environment and society (Griggs et al., 2013). Study 3 aims at tackling 

these weak spots in two ways. First, the economic dimension of sustainability shall be 

addressed, too. Second, the investigation of the consideration of sustainability in buying 

decisions shall not be restricted to food and clothes. For this, Study 3 employs three concise 

self-report questions to assess the consideration of sustainability in general buying decisions. 

They are described in Section 6.2.2. 

 The decision-making model postulated by Schiebener and Brand (2015) suggests that 

among information about the decision situation and situational influences, individual 

characteristics determine the way of the decision-making process. While Study 1 found 

materialism to be a relevant characteristic in sustainability considerations in a negative sense 

and Study 2 found altruism to be beneficial for sustainability attitudes, Study 3 was designed 

to combine these results in a structural equation model. Sections 3.3.3 and 3.3.4 have outlined 

the importance of materialism and altruism in sustainable consumer behavior. In these sections, 

some intersections between the two characteristics can be identified, such as in the economic 

definition of altruism as being willing to reduce own consumption in order to increase the 

consumption of others (Becker, 1976). Further connections between materialism and altruism 

are reported in a study by Ger and Belk (1999) who grant altruism the ability to transcend or 
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even negate materialism. Kasser and Ryan (1993) report more anti-social activities in 

individuals with materialistic tendencies. 

 As outlined in Section 3.3.4, Gärling and colleagues (2003) took Schwartz’ (1977) 

theory of altruism as a basis of a model predicting pro-environmental behavior. Accordingly, 

Study 3 was designed to test a model predicting sustainability considerations in buying 

decisions, including considerations of a buying decision’s environmental, social, and economic 

effects. The literature reviewed in Section 3.3.4 suggests that altruism can be an adequate 

predictor of the consideration of sustainability. Since materialism has both been shown to be 

related to sustainability and to possibly interfere with altruistic tendencies (cf., Kasser & Ryan, 

1993), materialism is included in the structural equation model to predict sustainability 

considerations. Materialism has previously been reported to mediate effects of personality traits 

on attitudes in a different context (Shafer, 2000); hence, a model is postulated in which 

materialism shall mediate the effect of altruism on the consideration of sustainability in buying 

decisions.  

 Respecting the centrality of moral norms in altruistic behavior (Schwartz, 1977), 

altruism shall be modeled by both the HPI-K (see Study 2, Section 5.2.2) and a moral decision-

making paradigm (see Section 6.2.2).  

 In summary, the aim of Study 3 is to investigate the effect from altruism over 

materialism in predicting the consideration of sustainability in buying decisions. A positive 

relationship between altruism and the consideration of sustainability in buying decisions is 

assumed. Additionally, the relation between altruism and the consideration of sustainability in 

buying decisions is hypothesized to be mediated by materialism. A negative effect of altruism 

on materialism as well as a negative effect of materialism on the consideration of sustainability 

in buying decisions is assumed. The theoretical model is illustrated in Figure 20. 

 

 

Figure 20. Study 3: Proposed mediation model. An effect from altruism on the consideration 

of sustainability in buying decisions is proposed, mediated by materialism. 
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 Methods 

6.2.1 Participants 

A convenience sample of N = 154 participants (83 female, 71 male) took part in the study. Age 

ranged from 18 to 67 years with a mean of M = 28.45, SD = 10.62. Participants were recruited 

via flyers, public notices in shop windows, on the Internet, and by word of mouth. As long as 

interested participants were of legal age, nobody was rejected. All participants gave written 

informed consent prior to the study and were informed that they could end participation at any 

time without negative consequences. Participants could collect course credit or receive a 

monetary incentive of €10 for participation in the study, which took approximately 60 minutes. 

The study was approved by the ethics committee at the Department of Computer Science and 

Cognitive Science at the University of Duisburg-Essen.  

6.2.2 Instruments 

The study was conducted in the laboratories of General Psychology: Cognition at the University 

of Duisburg-Essen. It contained a number of different instruments. Those relevant for testing 

the hypothesis are described in the following. The description represents the order in which 

they were presented to participants. 

 

Consideration of Sustainability in Buying Decisions 

The extent to which sustainability is considered in buying decisions was assessed by using three 

items to be rated on a 6-point Likert scale from 1 = “totally agree” to 6 = “totally disagree”. 

The items were presented in German language to a German-speaking sample. For this thesis, 

the items were translated into the English language. They are listed in the following. The 

original items can be found in the Appendix. 

- I watch out for environmental protection in my buying decisions. 

- I watch out for fair working conditions in my buying decisions. 

- I am careful to support small businesses in my buying decisions. 

 These three items represent the three dimensions of sustainability (environment, society, 

economy; Section 3.1.1). In the later mediation analysis, they were used as manifest 

representations of the latent dimension “Consideration of sustainability in buying decisions”. 
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Altruism 

Altruism was assessed using the HPI-K, as described in Study 2 (Section 5.2.2) by Andresen 

(2002). From 14 items to be rated on a 4-point Likert scale, an overall sum score informs about 

altruistic tendencies. In order to additionally assess altruism from a morality perspective, the 

Moral Decision-Making Task (Rosen, Rott, Ebersbach, & Kalbe, 2015; Starcke, Polzer, Wolf, 

& Brand, 2011) was employed. This task includes 20 moral dilemma short stories, each one 

accompanied by a question whether or not the reader would act in a proposed way. For each 

dilemma, there is one altruistic choice and one egoistic choice. Sample item: “You get back 10 

EUR too much change at the counter of a supermarket. Do you take the money?”. The measure 

that is used in analysis is a percentage of altruistic decisions. These two measures of altruism, 

the HPI-K and the Moral Decision-Making Task, form two manifest variables to model the 

latent dimension of altruism in the mediation model. 

 

Materialism 

Materialism was assessed by means of the German version of the Material Values Scale (MVS; 

Müller et al., 2013), as in Study 1 (Section 4.2.2). It comprises two factors, Centrality/Success 

and Happiness. The factors differ in the detailed form of materialism, i.e., MVS 

Centrality/Success assesses a trait that is characterized by the possession of goods as a central 

meaning in life and as a measure for personal success (sample item: “I like to own things that 

impress people”). MVS Happiness describes the form of materialism in which obtaining goods 

makes an individual happy (sample item: “Buying things gives me a lot of pleasure”). The MVS 

is a well-recognized measure in the field of materialism assessment (Hurst et al., 2013). As a 

measure of general materialistic tendencies, a sum score of both factors is calculated. 

6.2.3 Statistical Analysis 

Statistical analyses were carried out using SPSS Statistics for Windows, Version 24.0 (IBM 

Corp., released 2016). To test the bivariate relationships between all variables, Pearson 

correlations were calculated. The structural equation model analyses were computed with 

Mplus 6 (Muthén & Muthén, 2011). For this, altruism was modeled as a latent variable of HPI-

K score and the percentage of altruistic choices in the Moral Decision-Making Task as manifest 

variables. For altruism, the MVS sum score was used as a manifest variable. The consideration 

of sustainability in buying decisions was modeled as a latent variable of three manifest 

dimensions (considering environmental issues, considering social issues, and considering 

economic issues). 
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 To evaluate the model fit, standardized root mean square residual (SRMR), root mean 

square error of approximation (RMSEA), comparative fit index (CFI) and Tucker-Lewis Index 

(TLI) were used. The χ2-test was used to check if the data derive from the defined model. For 

SRMR and RMSEA, values <.08 indicate a good and values between .08 and .10 indicate an 

acceptable model fit, while a model with RMSEA or SRMR >.10 should be rejected (Hu & 

Bentler, 1999). For the CFI and TLI, values >.95 indicate an acceptable and values >.97 indicate 

a good model fit (Schermelleh-Engel, Moosbrugger, & Müller, 2003). Model fits of the 

hypothesized model are reported in Section 6.3.3. A unidimensional χ2-test revealed equal 

distribution of gender, χ2 (1) = 1.27, p = .259. Hence, gender was not included as a covariate. 

 Results 

6.3.1 Descriptive Results 

Descriptive results of the employed tests are displayed in Table 22.  

Table 22 

Study 3: Descriptive statistics 

 M SD Min Max 

Moral Decision-Making Task 68.69 16.17 20.00 100.00 

HPI-K 36.72 7.14 20.00 53.00 

MVS sum 5.30 1.43 2.39 9.39 

MVS Happiness 2.76 0.81 1.17 4.50 

MVS Centrality/Success 2.54 0.79 1.00 4.89 

Consideration of environmental sustainability 3.18 1.22 1.00 6.00 

Consideration of social sustainability 3.03 1.29 1.00 6.00 

Consideration of economic sustainability 3.33 1.30 1.00 6.00 

Note. HPI-K = Subscale for altruism, solicitude, and helpfulness of the Hamburg Personality 

Inventory; MVS = Material Values Scale. N = 154. 
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6.3.2 Correlations 

In order to test the hypothesized effects, Pearson correlations were calculated to check the 

precondition for the mediation and the structural equation model (Baron & Kenny, 1986). All 

relevant variables were correlated with each other (see Table 23). 

 

Table 23 

Study 3: Correlations of all variables relevant to the structural equation model 

 (1) (2) (3) (4) (5) 

(1) Moral Decision-Making Task 1     

(2) HPI-K .499** 1    

(3) MVS sum -.231** -.160* 1   

(4) Consideration of 

environmental sustainability 

.321** .229** -.290** 1  

(5) Consideration of social 

sustainability 

.328** .288** -.291** .813** 1 

(6) Consideration of economic 

sustainability 

.231** .177* -.316** .596** .577** 

Note. HPI-K = Subscale for altruism, solicitude, and helpfulness of the Hamburg Personality 

Inventory; MVS = Material Values Scale. N = 154. *p ≤ .05; **p ≤ .01. 

 

6.3.3 Structural Equation Model 

In order to test the assumptions, a structural equation model was calculated. Figure 21 shows 

the tested model. All model fits were good, CFI = 1.00; TLI = 1.01; RMSEA < 0.01; SRMR = 

0.02; χ²(7) = 5.32, p = .621 and χ² baseline of model fit, χ²(15) = 330.30, p <.001. The direct 

effect between altruism and the consideration of sustainability in buying decisions was 

significant, β = .385, SE = .096, p < .001. The indirect effect from altruism over materialism to 

the consideration of sustainability in buying decisions was also significant, β = .064, SE = .028, 

p = .024. The latent dimension of altruism was represented well by the HPI-K with a factor 

loading of .619 and by the Moral Decision-Making Task with a factor loading of .806. The 

latent dimension consideration of sustainability in buying decisions was also well represented 

by the three items for environment, society, and economy (factor loadings from .665 to .906). 

The model explained 24.90 % of variance. 
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Figure 21. Study 3: Results of the structural equation model with factor loadings, beta weights, 

p-values, and residuals. N = 154. 

 

 Discussion 

Study 3’s objective was to investigate what determines the consideration of sustainability in 

buying decisions. Due to the underlying literature and the findings from Studies 1 and 2, the 

focus was on altruism and materialism. Results imply a partial mediation of materialism on the 

effect between altruism and the consideration of sustainability in buying decisions. This means 

that not only altruism affects materialism and materialism affects the consideration of 

sustainability in buying decisions. Additionally, there is an effect of altruism on the 

consideration of sustainability in buying decisions that is conveyed by materialism. The fact of 

this mediation being partial means that additionally to the conveyed effect, altruism has a direct 

effect on the consideration of sustainability in buying decisions. The effect of altruism on 

materialism is negative. Hence, individuals with high altruistic tendencies tend to less 

materialistic attitudes while those with low altruistic tendencies tend to more materialistic 

attitudes. The effect of altruism on the consideration of sustainability in buying decisions is 

positive, i.e., individuals who care about others and act selflessly tend to think about 

consequences of buying decisions regarding sustainability. Materialism, however, affects the 

consideration of sustainability in buying decisions negatively. This means that individuals who 

find it generally important to possess goods consider sustainability in buying situations less. 

 Analogously to the norm-activation model of Schwartz (1977) and the model of Gärling 

et al. (2003), Study 3 could confirm the proposed model by finding a positive relationship 

between altruism and the consideration of sustainability in buying decisions. The results are 
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also in line with other findings on the relation between altruism and sustainability. For example, 

Corral-Verdugo et al. (2011) see altruism – along with frugality, equity, and pro-ecological 

behavior – as part of sustainable behavior. Schultz and Zelezny (1999) conclude from their 

investigation that altruistic people should engage in pro-environmental behavior when this has 

no direct personal benefit but instead helps other people. However, people with egoistic 

tendencies could also engage in pro-environmental behavior when this leads to personal 

rewards. Luchs and Mooradian (2012) assume that “environmental concern is based in part 

upon an altruistic concern for the environment” (p. 131). Hopper and Nielsen (1991) conclude 

from their field study that recycling – i.e., sustainable behavior – is a form of altruistic behavior. 

Whether altruism is a form of sustainable behavior or whether it is a predictor – Study 3’s 

results clearly demonstrate that altruism and sustainable behavior are strongly linked to each 

other in a positive way. 

 The negative association between materialism and sustainability considerations also 

confirms previous findings. Banerjee and McKeage (1994) report negative correlations between 

materialism and pro-environmental consumption patterns. Kilbourne and Pickett (2008) 

confirm this result and conclude that “individuals simply do not like to see themselves as 

profligate consumers whose desire for material goods is destroying the environment at 

accelerating rates” (p. 891). The authors indicate that materialistic behaviors are strongly 

reinforced in society (e.g., by advertisements) while sustainable behaviors are not. Kilbourne 

and Pickett (2008) argue that the perception of environmental problems decreases as 

materialistic beliefs increase. Kasser (2005) reports a positive correlation between 

environmental behavior and frugality as well as generosity, but a negative correlation between 

environmental behavior and materialism in children and adolescents. This confirms the results 

of both the negative effect of materialism on sustainability and the negative effect of altruism 

on materialism. Though Kasser (2005) did not investigate altruism per se, generosity can be 

seen as closely related to altruism (Cialdini & Kenrick, 1976; Cox, 2004; Takahashi, 2007). 

 What is new is the integration of these relations. The most striking result is that 

materialism mediates the effect that altruism has on sustainable behavior. This sheds more light 

on the question of how to tackle unsustainable behavior. Not only an encouragement of 

altruistic behaviors can have a positive effect on sustainable consumer behavior, but also the 

discouragement of materialistic tendencies in society can. As mentioned above, Kilbourne and 

Pickett (2008) discussed the ubiquity of materialistic reinforcements in society. Hence, in order 

to encourage sustainable behavior, regulations could alter the way products are advertised. A 

different kind of advertisement campaigns could reduce the encouragement of materialistic 
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possession, which would contribute to the development of a more sustainable behavior. For 

instance, if regulations limited advertisements of materialistic products (e.g., cars) and/or made 

advertisements of non-materialistic products (e.g., car-sharing services) more attractive to 

advertisers, materialistic reinforcements would decrease in society. This could already result in 

more sustainable behaviors of consumers and additionally, the awareness of advertised non-

materialistic products would be increased, possibly resulting in an increased sustainable 

behavior (e.g., sharing instead of buying cars). According to Study 3’s results, altruism can be 

a positive reinforcer in this process. This means that individuals with altruistic tendencies would 

probably be more receptive to non-materialistic and pro-environmental advertisements. For 

individuals with egoistic tendencies, this different kind of advertisement would probably not 

lead to a more sustainable behavior. However, to them, the reduction of materialistic 

reinforcements (e.g., less or different advertisements for buying products) could already 

contribute to a more sustainable lifestyle as long as it is beneficial to them (Schultz & Zelezny, 

1999). 

 The results of Study 3 lead to interesting ideas. However, they should be interpreted in 

the light of some limitations. They concern the assessment of sustainable behavior, which was 

done by means of three items asking about the extent to which participants considered 

environmental protection, fair working conditions, and the support of small businesses in their 

buying decisions. These items were formulated very broadly and thus might be liable to 

misunderstanding or misinterpretation. However, this was controlled for thoroughly by 

designing a laboratory study. During data collection, a helpful and attentive investigator was 

present at all times so that participants felt comfortable to ask in case of misunderstandings. For 

future studies, it would be interesting to build upon this study and to investigate what actions 

could result in diminished materialistic tendencies and what actions could encourage altruistic 

behaviors in society. As a consequence, sustainable consumer behavior should be enhanced. 

Additionally, future studies could broaden the view to investigate what kinds of action could 

be taken by vendors and by politics in order to support sustainable buying decisions, because 

sustainability in buying decisions does not only lie in the consumer’s area of responsibility – it 

is the responsibility of the whole society. 
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7 General Discussion 

The general discussion is divided into four sections. First, the three studies’ main results are 

summarized in Section 7.1. Second, the results are discussed in Section 7.2. This includes 

interpreting the findings in the light of theories and literature. Section 7.3 offers a critical 

reflection of CBC analyses and Section 7.4 closes the dissertation with a general conclusion 

and an outlook regarding future studies. 

 Summary of the Main Results 

What can be learned from the three studies? This section gives a brief overview of the studies’ 

main results. They are interpreted and discussed in the following section.  

7.1.1 Overview  

Study 1 aimed at investigating individual differences in sustainability considerations in two 

shopping contexts – offline grocery shopping and online non-food shopping, with clothes as an 

application example. An important part of Study 1 was the assessment method of the 

consideration of sustainability in buying decisions – the two CBC tasks. These were necessary 

to address Study 1’s research question on how important sustainability-related attributes are 

compared to other buying-relevant attributes in offline- and online-shopping scenarios for 

making a decision on where to purchase. Hypothesis 1 addressed the role of the Big Five 

personality traits for the importance of sustainability-related attributes. In Hypotheses 2 and 3, 

a negative effect of delay discounting and materialism on sustainability considerations was 

postulated. Overall, Study 1 has indicated a considerable potential of sustainability-related 

information in buying situations. Supplying consumers with this kind of information is likely 

to affect sustainable decision making positively, especially in individuals with certain 

characteristics (such as conscientiousness, openness to experience, non-materialism, and low 

discounting tendencies).  

 Study 2 addressed the role of altruism, general self-efficacy, and decision-making 

abilities regarding sustainability considerations and attitudes. In Hypotheses 1-5, correlations 

between these were postulated. In Hypotheses 6-11, moderation effects were postulated with 

altruism and self-efficacy as predictors, decision-making abilities as moderators and 

sustainability considerations (i.e., the relative importance of sustainability-related attributes) 

and sustainability attitudes as criteria. Overall, Study 2 has indicated that especially individuals 
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with an altruistic mindset show a tendency to sustainability attitudes. A similar effect can be 

reported for individuals who have no altruistic mindset but are instead fitted with the ability to 

decide advantageously in situations in which options with tempting short-term consequences 

compete with those implying sensible long-term consequences. 

 In Study 3, the self-reported consideration of sustainability in real-life buying decisions 

was investigated. Hence, instead of CBC tasks (which simulate hypothetic buying decisions), a 

new questionnaire was developed to assess to what extent environmental, social, and economic 

sustainability issues in real-life buying decisions are considered. Thus, other than Studies 1 and 

2, Study 3’s sustainability assessment was not restricted to the environmental and social 

dimensions of sustainability. Based on the results of Study 1 and Study 2, the interplay of 

altruism and materialism in their effect on the consideration of sustainability in buying 

decisions was investigated. In order to test an effect of altruism on the consideration of 

sustainability in buying decisions that is mediated by materialism, a structural equation model 

was postulated. Overall, Study 3 has shown that individuals with altruistic and non-materialistic 

tendencies are most likely to consider environmental, social, and economic sustainability 

aspects in their buying decisions. 

 The main results of Studies 1, 2, and 3 are summarized briefly in Table 24. 
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Table 24 

Brief summary of the three studies' main findings 

 Main Findings 

Study 1 

- Sustainability-related information is used to a similar extent as price 

information in simulated buying situations. 

- Conscientiousness affects the consideration of sustainability in online 

shopping positively and is correlated with sustainability considerations 

in grocery shopping. 

- Openness has a positive effect on the consideration of sustainability in 

online buying decisions. 

- Effects of agreeableness, extraversion, and neuroticism on sustainable 

behavior from literature could not be reproduced. 

- Delay discounting is negatively correlated with the consideration of 

sustainability in grocery shopping regarding environmental issues. 

Positive correlations were revealed between delay discounting and the 

importance of product availability. 

- Materialism affects the consideration of sustainability in buying 

decisions negatively. 

Study 2 

- Decision-making abilities are not consistently correlated with the 

consideration of sustainability in buying decisions or sustainability 

attitudes and cannot be predicted by altruism or self-efficacy. 

- Altruism is positively correlated with the willingness to contribute to 

sustainability in food logistics. 

- Altruism is positively correlated with the attitude toward sustainability 

in online shopping. 

- General self-efficacy is not correlated with sustainability attitudes and 

cannot predict sustainability considerations or attitudes. 

- Decision-making abilities under ambiguous risk conditions moderate the 

positive effect of altruism on sustainability attitudes regarding online 

shopping. Poor decision-making performance under ambiguous risk 

conditions cause the attitude toward sustainability including consistent 

behavior in offline grocery shopping to be higher in individuals with 

high altruistic tendencies than in those with low altruistic tendencies. 

- Decision-making abilities under objective risk conditions including 

decision options with conflicting short- and long-term consequences 

moderate the positive effect of altruism on attitudes toward 

sustainability in online shopping in a similar way as decision-making 

abilities under ambiguous risk do. 

Study 3 

- Altruism has a positive effect on the consideration of sustainability in 

buying decisions. 

- Materialism has a negative effect on the consideration of sustainability 

in buying decisions. 

- Altruism’s effect on the consideration of sustainability in buying 

decisions is partially mediated by materialism. 
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 Discussion of the Presented Findings 

In Sections 4.4, 5.4, and 6.4, each study was discussed individually and in Section 7.1, the main 

results of all three studies were summarized. In the following sections, these results are 

discussed more generally in the light of respective literature. 

7.2.1 Sustainability Information 

Studies 1 and 2 investigated the consideration of sustainability in buying decisions by means of 

CBC analyses. The descriptive results of the CBC tasks reveal valuable information. They show 

that sustainability-related attributes – such as the environmental impact of food logistics and 

online-shopping logistics as well as working conditions in both fields – are highly relevant in 

simulated buying decisions. Choice behavior in Studies 1 and 2 suggests that in case 

sustainability information is provided, consumers would consider this information to a 

comparable extent as other relevant attributes – such as product price – are considered. Rokka 

and Uusitalo (2008) come to a similar conclusion. Using CBC analyses, they asked participants 

to choose between three functional drink products, which differed in brand (Danone Actimel 

vs. Valio Gelifus), price (€ 1.60, € 2.00, € 2.40), packaging recyclability (recyclable carton vs. 

two different designs of non-recyclable plastic), and convenience of use (a design making it 

possible vs. impossible to close the bottle with a cap). The authors observed that participants 

decided according to packaging recyclability and price much more than according to brand or 

convenience of use. The preference for recyclable carton packaging was equal to the preference 

for the cheapest price. This finding confirms the assumption that providing sustainability 

information on products (or on product shelves, in online shops, etc.) would influence consumer 

decisions positively. 

In real-life shopping situations, consumers have only very limited possibilities to 

consider sustainability, because most products do not inform about environmental or social 

impacts of the products’ production and transport or about the purchase’s economic 

consequences. For instance, when confronted with the choice of two different kinds of tomatoes 

in a supermarket, the only sustainability-related information on the products is oftentimes the 

origin. Clearly, the origin only reveals how much distance the products might have travelled 

(which can be used to approximate carbon dioxide emissions very roughly to compare with 

other origins) but not how much carbon dioxide was emitted during the production or 

cultivation of products. Further, no information is given on how efficiently the products were 

transported, i.e., by what means of transport and in what quantities. Accordingly, as consumers 
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are usually unfamiliar with production procedures (Hoogland, de Boer, & Boersema, 2007), 

important sustainability-related information cannot be taken into account when deciding. In the 

example of the choice of two different kinds of tomatoes for instance, it is very relevant to know 

that the cultivation and transport of off-season tomatoes in Mediterranean regions emit much 

less carbon dioxide than locally grown tomatoes that have to be artificially heated. Hence, for 

off-season tomatoes (i.e., between November and July), choosing tomatoes from Mediterranean 

countries is more environmentally friendly than choosing tomatoes from central Europe, despite 

the transport difference of one or two thousand kilometers (Payen, Basset-Mens, & Perret, 

2015). This kind of knowledge is essential in order to make an informed decision. A severe 

problem in society is that consumers are not aware of the significance of these effects. Camilleri, 

Larrick, Houssain, and Patino-Echeverri (2018) show that both energy use and greenhouse-gas 

emissions (such as carbon-dioxide emissions) of groceries and electronics are systematically 

underestimated by consumers. The authors conclude that consumers must be informed about 

emissions during the shopping process, for instance by on-package carbon-dioxide labels. This 

matches the conclusions drawn from Study 1 and Study 2 of this dissertation. Labels like these 

should explain the details in simple words and symbols, as consumers are often unsure about 

the meaning of certain sustainability information (Harper & Makatouni, 2002).  

 In summary, the CBC analyses in Studies 1 and 2 suggest that sustainability information 

is considered an extremely important criterion in buying decisions both for food and non-food 

items, both in physical stores and in online shops. The fact that in practice, this kind of 

information is not given in pre-purchase situations to an adequate extent, combined with 

consumers’ lack of knowledge regarding production procedures (Hoogland et al., 2007) 

potentially causes consumers to ignore the impact of the purchase. Even if conscious consumers 

try to estimate the environmental, social, and economic impact of their buying decision, this is 

often unsuccessful (Camilleri et al., 2018). A possible solution would be to provide consumers 

with concise information about environmental and social influences of the products’ production 

and transport as well as the economic impact both in offline and online shops. For this, a product 

information system is needed that informs about sustainability issues. In order to ensure that 

consumers can easily make use of this information, it is crucial that the information is both 

comprehensive and easy to understand at first sight. CBC analyses in Studies 1 and 2 as well as 

Rokka and Uusitalo (2008) suggest that consumers would decide more sustainably in 

purchasing contexts if they could. Hence, in order to foster sustainable consumption and 

production, respective product-related sustainability information should become mandatory for 

all kinds of products. However, it needs to be made sure that this information is truthful and 
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independently checked. Information that is not credible can lead consumers to reactance and 

thus to an avoidance of respective products (Nyilasy, Gangadharbatla, & Paladino, 2014). 

Further, this would endanger the credibility of all other products’ labels as well. 

 First attempts to inform consumers more about sustainability issues can be seen on some 

kinds of environmentally friendly products.  

Figure 22 shows an example of sustainability information on the package of recycled print 

paper. It shows how much wood, water, electricity, and carbon dioxide is consumed during 

production. The information is conveyed with few words and pleasant design, which attracts 

attention and supports understanding. 

 
 

Figure 22. Information on aspects of environmental sustainability on the wrapping of recycled 

print paper (Steinbeis Papier, Glückstadt). The data inform about the consumption of wood, 

water, electricity, and carbon dioxide during the production of the product (500 sheets of 

recycled paper). Figures in large font indicate how much resources are saved compared to an 

equal amount of conventional virgin-fiber paper. 

 

 In the example – being a product made of recycled paper – the production figures are 

additionally compared to the resource consumption figures of non-recycled paper. This makes 

it easy for the consumer to decide whether recycled paper is worth buying. However, if 

information about the sustainability of production was mandatory on all products, this 

additional information would not necessarily be needed as consumers could compare the figures 

on the different packages in store themselves. Though the example shows very nicely how 

consumers can be provided with decision-relevant information, it has to be criticized that the 

information on the package of recycled paper only comprises environmental information. 

Nothing is said about social or economic sustainability. Further, nothing is said about the 

environmental impact of product transport, which would affect the indicated carbon-dioxide 
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emissions. However, as the above-given example presents voluntary product information, this 

should be regarded as a first step into a favorable direction. Apart from the example, standards 

are necessary that determine what kind of information should be given on products and how 

they are to be presented in order to obtain high comprehensibility, comparability, accessibility, 

and accuracy. 

7.2.2 The Big Five Personality Traits 

Study 1 revealed that conscientiousness and openness affect the consideration of sustainability 

in online shopping positively. This is in line with previous works reporting conscientiousness 

and openness to be related to environmental behavior (Milfont & Sibley, 2012) and 

environmental concern (J. B. Hirsh, 2010). The results indicate that considering sustainability 

in buying decisions seems to be easier for individuals with tendencies toward conscientiousness 

and openness to experience. Conscientiousness is set up of characteristics like reliability, 

tidiness, being hard working, and determinedness (e.g., Rammstedt & John, 2005, 2007). 

Especially reliability and determinedness are presumably beneficial in sustainable consumer 

decision making, where it comes to avoiding cheaper and more convenient products in favor of 

sustainable choices. Openness is set up of characteristics like being profound, full of ideas, 

inventive, imaginative, and variously interested (e.g., Rammstedt & John, 2005, 2007). These 

characteristics – especially being full of ideas, imaginative, and variously interested – help in 

breaking up habits and old structures. This is necessary in changing habitual consumption to 

sustainable consumption. 

 Kim, Schmöcker, Jakobsson Bergstad, Fujii, and Gärling (2014) report 

conscientiousness to be related to environmental problem awareness and to the acceptability of 

environmental taxation (i.e., additional taxes on products dependent on their carbon dioxide 

emissions). This matches the above-reported result of Study 1 and suggests conscientiousness 

to be a robust determinant of sustainable behavior. However, Kim and colleagues (2014) also 

found extraversion to be related to environmental problem awareness. Further, extraversion and 

agreeableness were related to the acceptability of environmental taxation, along with 

conscientiousness. Similarly, Kvasova (2015) reports agreeableness, conscientiousness, 

extraversion, and neuroticism to be related to pro-environmental tourist behavior. While J. B. 

Hirsh (2010) only found small effects of neuroticism and openness on environmental concern 

and larger effects of agreeableness and openness, he confirmed the effect of agreeableness and 

openness in an aggregated sample of 12,156 respondents from 51 countries, using the 

Environmental Performance Index of each country as dependent variable (J. B. Hirsh, 2014). 
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The results of previous studies on the relation between the Big Five personality traits and 

sustainability issues shows that the effects of conscientiousness and openness found in Study 1 

are in line with most other works on this topic. However, they also show that other 

characteristics, especially agreeableness and partly extraversion, are also repeatedly found to 

be related to sustainability. This observation of inconsistent results has also been reported by 

Passafaro and colleagues (2015). Contrary to previous studies, they only found agreeableness 

to be related to sustainable tourist behavior. From this, they conclude that other factors – such 

as the willingness to comply with social norms and the concern for future consequences – play 

an important role in the relation between the Big Five personality traits and sustainable 

behaviors. Hence, it seems that the Big Five personality traits can better be explained as 

predictors of considering sustainability in buying decisions, if other tendencies are investigated 

in combination with them. Future studies are advised to examine the interplay of relevant 

tendencies – such as the willingness to comply with social norms, etc. – and the Big Five 

personality traits in the prediction of sustainable behaviors. 

 In accordance with the decision-making model by Schiebener and Brand (2015), the 

results show that decision making differs according to the extent of certain individual 

characteristics, such as personality traits. This should be respected when following the 

recommendations of the previous section regarding sustainability information on products. For 

instance, the positive effect of conscientiousness on sustainability considerations implies that 

consumers with only limited tendencies to conscientiousness would use sustainability 

information possibly to a much less extent as an important purchase criterion, if this kind of 

information was implemented in offline and online stores. Hence, it should be tried to design 

information that is appealing to as many people as possible, regardless of personality traits. In 

other words, since individuals tending to conscientiousness and openness are already more 

likely to be receptive to sustainability information, it should be tried to design this information 

in a way that attracts individuals who are not so conscientious and open to experience. This 

might require more effort in order to motivate consumers to refrain from buying unsustainable 

products that are bought out of mere habit. For this, future studies are advised to evaluate 

different methods. As an example of such a method, stores could complement product-specific 

sustainability information with a notice about more sustainable product alternatives in the same 

product category. For instance, when seeing the sustainability information of their standard 

mineral water, individuals with limited tendencies toward conscientiousness and openness are 

possibly not as motivated to choose a more sustainable product as others would be. They could 
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hence profit from additional information regarding better alternatives, e.g., by a list of the top 

most sustainable brands of mineral water that are offered in that particular store. 

7.2.3 Delay Discounting 

The negative correlation between delay discounting and the importance of groceries’ 

environmental impact revealed in Study 1 indicate that people with the tendency to value larger 

later rewards higher, i.e., to discount future rewards less – and thus act less impulsively (Ainslie, 

1975) – tend to environmental considerations when buying food. This supports thoughts of 

J. L. Hirsh and colleagues (2015) who see delay discounting as a type of sustainable behavior. 

However, following their train of thought, delay discounting would have to be correlated with 

online shopping’s environmental impact and possibly working conditions in online and offline 

shopping, too. In Study 1, only a correlation of small effect size between delay discounting and 

deciding environmentally friendly when buying groceries was found. This indicates that delay 

discounting is only weakly related to environmentally friendly decisions. In Study 1’s 

discussion (Section 4.4), the results are also reflected in the light of positive correlations 

between delay discounting and the importance of product availability. Tendencies to discount 

future rewards are related to placing importance on the availability of grocery products. In other 

words, individuals preferring not to wait for larger rewards want to obtain products right away 

when shopping. It makes sense that delay discounting is positively correlated with the 

availability of groceries and at the same time negatively correlated with the importance of 

groceries’ environmental impact. To delay discounters, environmental issues are just not as 

important as their immediate satisfaction of needs. Before overgeneralizing this result, it has to 

be seen that first, this effect is comparably weak in terms of effect size and second, this 

mechanism could not be shown for online shopping. However J. L. Hirsh and colleagues (2015) 

argue that delay discounting can be seen as a measure of sustainable behavior. Though it is hard 

to find empirical studies confirming this idea, Hirsh and colleagues’ reasoning is convincing: 

Sustainable behaviors (such as growing your own food) imply negative immediate 

consequences (such as high effort to learn growing, rationing, storing, etc.) and positive delayed 

consequences (such as healthier food, better quality, a self-sustaining system, proximity, etc.). 

Accordingly, Arbuthnott (2010) links the ability to wait for larger long-term rewards instead of 

giving in to the temptation of smaller short-term rewards strongly to ecological sustainability. 

A possible reason for the small effect sizes in delay discounting in Study 1 is that delay 

discounting was assessed by means of the Monetary Choice Questionnaire. As described in 

Section 4.2.2, it uses money as a representative of immediate and future rewards. For 
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individuals caring about sustainability issues, this might not be the best representative of 

rewards. The negative correlations between sustainability measures and materialism reported 

in Study 1 (Chapter 4) and Study 3 (Chapter 6) imply that materialistic – and thus monetary – 

rewards are not as desirable for individuals tending to sustainability considerations as they 

might be for others. Instead, a different kind of reward could be implemented in a delay-

discounting paradigm, like a number of trees planted today vs. a higher number of trees planted 

with a certain delay, or something similar. 

 Overall, it should be assumed that delay discounting is related to considering 

sustainability in buying decisions in a certain way. Arbuthnott (2010) concludes from her essay 

on delay discounting and sustainability that the best way to foster sustainable behavior is to 

remove “unsustainable temptations, such as gas-guzzling vehicles” (p. 17) and additionally to 

change mindsets by increasing the salience of sustainable behaviors (such as using public 

transport) through media. Arbuthnott (2010) pledges for a switch from short-term thinking to 

long-term thinking. In summary, delay-discounting tendencies might not have been shown to 

be as influential as expected, but trying to reduce those tendencies in society surely contributes 

to the development of a mindset in favor of sustainable decision making. 

7.2.4 Materialism 

The role of materialism and its influence on sustainable consumption has been investigated in 

Study 1 and Study 3. The two studies examined materialism’s influence on two different kinds 

of sustainable consumption. While Study 1 focused on CBC-assessed sustainability 

considerations, Study 3 focused on self-reported sustainability considerations when buying 

products in general. In both studies, it became clear that materialism has a negative influence 

on sustainable consumption. This effect is comparably robust as it showed in both studies 

despite different assessment methods and domain specificity. In Study 1, materialism predicted 

sustainability considerations negatively both in offline grocery shopping and in online non-food 

shopping. In Study 3, materialism partially mediated the effect of altruism on sustainability 

considerations regardless of product category. The conclusion of both studies is that 

materialistic tendencies are cumbersome to considering sustainability and should thus be 

mitigated in order to foster sustainable consumption. This can be done by reducing materialistic 

values in society by raising awareness for sharing instead of owning and by regulating the style 

of advertisements, as discussed in Study 3’s Discussion section (Section 6.4). Results are 

largely in line with pertinent literature (Banerjee & McKeage, 1994; Hurst et al., 2013; 

Kilbourne & Pickett, 2008). The assumption that non-materialistic tendencies are advantageous 
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to sustainable consumption harmonize also with Fuentes’ (2014) statements on strategies for 

sustainable consumption (e.g., buying what one really needs) and with Black and Cherrier 

(2010) who see anti-consumption as part of a sustainable lifestyle. In literature on materialism, 

a classification of materialists in terms of money conservation can be found (e.g., Tatzel, 2014). 

It says that materialistic people who are tight with money can be classified as value seekers. 

Materialists who are loose with money, on the other hand, are classified as big spenders. Non-

materialists loose with money are called experiencers and non-materialists tight with money 

are so-called non-spenders. Value seekers like to possess goods (they tend to high materialism) 

but are tight with money, this means that they look for the best deals, i.e., getting the most value 

out of their purchase. Big spenders on the other hand like possessing goods and spending 

money, hence they are most prone to credit card misuse, impulse buying, and debt (Tatzel, 

2014). Experiencers like spending money but are not materialistic. This means they tend to 

spend money on experiences like holidays. Non-spenders are tight with money and non-

materialistic, which means they do not buy what they do not need. This comes closest to 

sustainable consumption and to Fuentes’ (2014) strategies for sustainable consumption. 

However, it shows that buying only necessities does not necessarily need to have sustainability 

motives. Some people live frugally and economically just by the nature of their personality. 

However, it has to be noted that consuming as little as possible is environmentally sustainable 

(e.g., regarding waste reduction, pollution, water consumption, etc.) but sustainability also 

comprises an economic component. Economic sustainability (preserving jobs, fostering the 

local economy, preventing monopolistic developments) can only be supported by consumption. 

Nonetheless, frugal consumption styles must be encouraged in order to fight the “era of rampant 

materialism, where we are encouraged to buy two for one, buy now pay later, 

supersize/upgrade, ‘shop until you drop’, throw away and replace” (Bove, Nagpal, & Dorsett, 

2009, p. 291). 

7.2.5 Altruism 

Study 2 showed that altruism is a strong predictor of sustainability attitudes both in online and 

offline shopping. With decision-making abilities as moderating factors, altruism was shown to 

predict a willingness to contribute to sustainable food logistics and a positive attitude toward 

sustainability in online shopping. Altruism was also shown to compensate for compromised 

decision-making abilities under ambiguous risk conditions and under objective risk conditions 

with conflicting short- and long-term consequences. The positive effect of altruism on 

sustainability attitudes is in line with Gilg, Barr, and Ford (2005), who see individuals with 
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altruistic tendencies to be more likely to engage in sustainable consumption. Similarly, Jacobs, 

Petersen, Hörisch, and Battenfeld (2018) find altruistic values to enhance a positive attitude 

toward sustainable clothing. Hence, the present literature on altruism and sustainability (Hopper 

& Nielsen, 1991; Schultz, 2001; Straughan & Roberts, 1999; Tapia-Fonllem et al., 2013) can 

be enhanced by the finding that altruism can compensate for the role of decision-making 

abilities in sustainability attitudes. Study 3 identified altruism as a predictor of the consideration 

of sustainability in general buying decisions, independent of product type or shopping channel. 

Here, altruism was found to interfere with materialism and to affect the consideration of 

sustainability in a buying decision positively. This applies to environmental, social, and 

economic components of sustainability. 

 Regardless of the results reported in Study 2 and Study 3, it shall hereby be 

acknowledged that the construct of altruism is not undisputed in psychological literature. One 

of the earliest descriptions of altruism dates back to Auguste Comte who differentiates between 

egoism and altruism as two distinct motives of the individual (Comte, 1875). However, a debate 

among researchers deals with the question whether a person who helps other people without a 

personal benefit does so out of selfless reasons or out of psychological hedonism because such 

behavior pleases oneself. Batson and Shaw (1991) summarize the line of argumentation as 

follows: “Even if it were possible for a person to be motivated to increase another’s welfare, 

such a person would be pleased by attaining this desired goal, so even this apparent altruism 

would actually be a product of egoism” (p. 108). Ferguson and Lawrence (2016) argue that in 

blood donation, altruism plays a minor role. Instead, the emotionally rewarding feeling of 

donation and reluctant altruism are major motivators. Milinski, Semmann, and Krambeck 

(2002) suggest that improved reputation may be an important factor in donating money to a 

charity organization. However, the British Nuffield Council argues from an ethical point of 

view that there is no need for altruism to be completely pure. Even if a donor’s own pleasure 

motivates him or her to donate, it remains an altruistic action (Nuffiled Council on Bioethics, 

2011). The aim of Studies 2 and 3 was not to contribute to this fundamental debate. Whether 

altruism is motivated out of pure selflessness or out of partly egoistic motives – it is 

undisputable that some kind of behavior exists that benefits others. And a tendency to this kind 

of behavior is in conflict with materialistic tendencies and is advantageous to sustainable 

behaviors. 

 Taken together, people with altruistic tendencies are much more likely to contribute to 

sustainable consumption. Hence, two implications are proposed. First, altruistic tendencies 

should be reinforced in society. Ideas regarding possible implementations have been discussed 
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in Section 6.4. Second, individuals with limited altruistic tendencies need to be convinced of 

the necessity of sustainable consumption. The present development pointed out in Chapter 2 

and Section 3.1 clarifies that a reduction of climate-damaging gases – such as carbon dioxide 

and methane – are vital to mitigate the frequency of natural disasters (Blunden et al., 2018). 

There is no need to hold altruistic values in order to have an interest in keeping the planet 

inhabitable (see also the conceptualizations of biospheric concerns and egoistic concerns in a 

model of pro-environmental behavior; Schultz, 2001). Hence, future research is advised to find 

ways of communicating detrimental developments (as comprehensively outlined in the report 

on the state of the climate in 2017; Blunden et al., 2018) to the public. This communication 

should be done in a way that it does not only reach people who are interested in environmental 

topics or who hold altruistic values. And instead of only informing about reports like these – as 

numerous European news media did about the latest annual report on the state of the climate by 

the AMS and NOAA – future research should investigate in what way this communication must 

take place in order to encourage actions both on an individual level and on a governmental 

level. 

7.2.6 General Self-Efficacy 

Study 2 investigated potential effects of general self-efficacy on sustainability considerations 

and sustainability attitudes. Pearson correlations between general self-efficacy and the two 

measures of sustainability considerations (assessed by CBC tasks) as well as between general 

self-efficacy and the four measures of sustainability attitudes (assessed by questionnaires) show 

uniformly: There is no connection between general self-efficacy and sustainability 

considerations or sustainability attitudes. The non-significant moderated regression models 

involving self-efficacy confirm this conclusion. The fact that this is not in line with results from 

literature (Roberts, 1996; Straughan & Roberts, 1999; Tang et al., 2011; Thøgersen & Grønhøj, 

2010), as discussed in Section 5.4, is possibly due to methodological differences. As outlined 

in Study 2’s Discussion section, the cited publications differed in the assessment of self-

efficacy. Roberts (1996) as well as Straughan and Roberts (1999) assessed perceived consumer 

effectiveness instead of general self-efficacy. Perceived consumer effectiveness is – like 

domain-specific self-efficacy – coined to environmental topics, which makes a relation to 

sustainable behavior more likely, also in sustainable buying decisions (Ellen et al., 1991). 

Thøgersen and Grønhøj (2010) found effects of self-efficacy and sustainable behavior in terms 

of household activities like electricity saving and Tang and colleagues (2011) found self-

efficacy to predict recycling behavior. However, in both studies, self-efficacy was adapted to 
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electricity saving and to recycling behavior, respectively. This means that domain-specific self-

efficacy is indeed important for sustainable behavior. Domain-specific self-efficacy is the 

reported self-efficacy regarding a certain activity. For instance, Thøgersen and Grønhøj (2010) 

asked participants to which extent they believed to be able to limit electricity consumption in 

their household to the absolute necessary. Similarly, Tang and colleagues (2011) had 

participants rate items like “I have plenty of opportunities to recycle my household waste”. 

Differently from these methods, Study 2 assessed general self-efficacy, i.e., the belief in the 

effectiveness of own actions in general, hence not coined to sustainable behavior. Thus, while 

Thøgersen and Grønhøj (2010), Tang and colleagues (2011), as well as Roberts (1996), 

Straughan and Roberts (1999), and Ellen and colleagues (1991) report effects of domain-

specific self-efficacy or perceived consumer effectiveness on sustainable behavior or attitudes, 

Study 2 reports that this effect is limited to the domain-specificity of self-efficacy and perceived 

consumer effectiveness and cannot be applied to general self-efficacy. This is in line with 

results by Hanss and Böhm (2010) who found considerable differences in the predictability of 

sustainable consumption between domain-specific self-efficacy and general self-efficacy. 

 The results suggest that considering sustainability in buying decisions cannot be 

explained by the conviction of being able to accomplish goals and actions despite potential 

difficulties. The same applies to positive attitudes toward sustainability. This implies that 

considering sustainability and having a positive attitude toward sustainability is not so deeply 

rooted in the individual personality structure in the sense that sustainability considerations and 

attitudes would depend on the inherent belief of own effectiveness. Instead, sustainability 

considerations and attitudes seem to depend more on the specific belief whether certain 

sustainable actions really have an effect and contribute to a more sustainable world, as the 

above-cited literature suggests. Hence, general self-efficacy should not be seen as a trait 

affecting the consideration of sustainability in buying decisions or sustainability attitudes. This 

result is a good sign as informing consumers about the effectiveness of sustainable behaviors 

(such as buying fairly traded products, but also reducing domestic carbon-dioxide emissions, 

recycling, etc.) is much easier than telling consumers that they are able to accomplish their 

general (sustainability-unrelated) goals (cf., Steg & Vlek, 2009).  

7.2.7 Decision-Making Abilities 

Regarding decision-making abilities in decision situations under ambiguous risk conditions, 

objective risk conditions, and objective risk conditions including decision options with 

conflicting short- and long-term consequences, Study 2 shows a uniform picture: Decision-
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making abilities are not directly related to sustainability considerations or sustainability 

attitudes. However, decision-making abilities under ambiguous risk conditions moderate the 

effect of altruism on the attitudes toward sustainability in food logistics and in online shopping. 

The results of the simple-slopes analyses have been described and discussed in Section 5.4. In 

summary, in individuals with limited decision-making abilities under ambiguous risk 

conditions (i.e., who show disadvantageous decision making in situations in which learning 

from feedback is required and explicit information about potential consequences are not given), 

altruistic tendencies cause higher attitudes toward sustainability, both regarding food logistics 

and online shopping. This shows that altruism is a robust predictor of sustainability attitudes, 

which is in line with Jacobs and colleagues (2018) as well as Schultz and Zelezny (1999), as 

outlined in Section 7.2.5. 

 Two conclusions can be drawn from the results: First, sustainability attitudes in online 

shopping and a willingness to contribute to sustainable food logistics require good decision-

making abilities under ambiguous risk conditions, if individuals do not tend to altruism. The 

importance of decision-making abilities under ambiguous risk conditions – which require the 

ability to learn from feedback – is in line with theoretical considerations presented in 

Section 3.4. Results from Bechara and colleagues (2001, 2000) as well as Brand and colleagues 

(2006) suggest that high performance in the employed test (overall IGT net score, as outlined 

in Section 3.4) can only be achieved if both impulsive processes (such as intuitions and feelings 

for options) and reflective processes (such as learning from feedback and reasoning) are active. 

Hence, it can be concluded from Study 2 that the integration of impulsive and reflective 

processes in ambiguous situations might to a more positive attitude toward sustainability in 

online shopping. The second conclusion to be drawn is that the behavioral-consistency attitude 

toward sustainability in food logistics is not higher in individuals with high decision-making 

abilities than in those with low abilities. Instead, in persons without altruistic tendencies, 

decision-making abilities do not influence the behavioral-consistency attitude toward 

sustainability. In individuals with altruistic tendencies, however, the behavioral-consistency 

attitude was found to be higher in individuals with low decision-making abilities under 

ambiguous risk conditions than in individuals with high decision-making abilities. This result 

stands in contrast to the assumed effects of decision-making abilities under ambiguous risk 

conditions. However, one circumstance that could contribute to explaining the unexpected 

effect is the nature of the behavioral-consistency factor of sustainability attitudes in food 

logistics. As discussed in Section 5.4, the factor can be argued to be more a measure of behavior 

than of attitude. If this was the case it would mean that decision abilities in decision situations 
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under ambiguous risk conditions could not compensate for missing altruistic tendencies in 

predicting sustainable behavior (if the behavioral-consistency factor was seen as an indication 

of behavior instead of attitude). This would imply a higher importance of altruism in the 

prediction of sustainable behavior. Regarding the literature on sustainable behavior, a role of 

decision-making abilities has not been investigated. Instead, Bamberg and Möser (2007) report 

a meta-analytic structural equation model revealing pro-environmental behavior to be directly 

predicted by intention and indirectly predicted by problem awareness, internal attribution, 

feelings of guilt, social norm, moral norm, attitude, and perceived behavioral control. Similarly, 

Tapia-Fonllem and colleagues (2013) showed in a structural equation model that pro-

environmental behavior – which was used as a criterion by Bamberg and Möser (2007) – is one 

component of sustainable behavior. Together with equity, frugality, and altruism, pro-

environmental behavior builds the dimension of sustainable behavior. Tapia-Fonllem and 

colleagues (2013) further showed that – similar to Bamberg and Möser’s (2007) result – 

sustainable behavior is predicted by the intention to act, which is in turn predicted by the affinity 

toward diversity and environmental emotions. The fact that attitude was one of multiple indirect 

predictors of pro-environmental behavior in the study of Bamberg and Möser (2007) indicates 

that attitudes are not necessarily directly related to behavior. Thus, in case the behavioral-

consistency factor is regarded as a measure of behavior instead of attitude, it is not surprising 

that decision-making abilities raise the attitude toward sustainability (in online shopping) but 

not the behavioral consistency. 

 Concerning decision-making abilities under objective risk conditions, no moderation 

effects could be found. This implies that decision-making abilities under objective risk 

conditions do not affect sustainability considerations, sustainability attitudes, or their prediction 

by altruism or self-efficacy. This seems plausible as in real life, there are usually no explicit 

and objective information on sustainability in shopping situations. Production figures about the 

consumption of wood, water, electricity, and carbon-dioxide emissions as in the example in  

Figure 22 (Section 7.2.1) are a rare exception. However, regarding decision-making abilities 

under objective risk conditions including decision options with conflicting short- and long-term 

consequences, a moderation effect of these abilities on the effect of altruism on the attitude 

toward sustainability in online shopping could be revealed. A simple-slopes analysis showed 

that people with good decision-making abilities in situations with explicit information and 

conflicting short- and long-term consequences show a rather positive attitude toward 

sustainability in online shopping, regardless of their level of altruism. For individuals with 

worse decision-making abilities under the mentioned conditions, however, the inherent level of 
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altruism makes a considerable difference in their attitude toward sustainability in online 

shopping. People with high altruistic tendencies have a significantly more positive attitude 

toward sustainability in online shopping than people with low altruistic tendencies, if they are 

not able to decide advantageously in situations with conflicting short- and long-term 

consequences. This shows that advantageous decision making in decision situations in which it 

is important to consider both short- and long-term consequences are beneficial for sustainability 

attitudes in online shopping. If these abilities are compromised, altruistic tendencies can 

compensate for the decision-making abilities’ role in sustainability attitudes in online shopping 

(see Section 5.4).  

 Overall, the results suggest that decision-making abilities play a less significant role 

than assumed beforehand. They are not directly related to sustainability considerations and 

moderating effects are only found in combination with sustainability attitudes. From this, it can 

be concluded that considering sustainability in buying decisions does not require any special 

decision-making abilities. Individual characteristics (such as materialism, altruism, etc.) seem 

to be much more important than the competence to decide advantageously under certain 

conditions. 

 Critical Reflection of CBC Analyses 

CBC analyses are a powerful tool to implicitly deduce the importance of specific attributes in 

decision situations. They offer a compromise between self-report measures (such as 

questionnaires) and behavioral measures (like in field studies), ensuring controllability under 

laboratory conditions. However, their application is complex and careful planning is required 

in order to achieve comparable importance values and reliable results. In Studies 1 and 2, CBC 

tasks were employed to deduce the extent to which sustainability is considered in buying 

decisions like the ones that were simulated in the CBC tasks. In all four CBC tasks – CBC Food 

and CBC Fashion in Study 1 as well as in Study 2 – sustainability information was represented 

by information on the environmental impact and on working conditions associated with a 

certain choice. For hypothesis testing in Studies 1 and 2, the relative importance of these 

attributes were combined to a sustainability score for each CBC task. This mean score implies 

the following shortcomings: First, it is referred to as the consideration of sustainability in 

buying decisions. This is a simplification as the third dimension of sustainability – the economy 

– is not represented in the score. Second, it should be noted that the extent of sustainability 

considerations in buying decisions can only roughly be estimated because the simulation of the 



Chapter 7 ∙ General Discussion 

114 

 

shopping situations comprised a limited set of information on different options. In a real 

shopping situation, there are many more stimuli that influence a buying decision both on a 

cognitive and on an emotional level. And clearly, the consideration of sustainability in real-life 

shopping situations depends on many more aspects that were not covered in the CBC tasks, 

such as mood, financial means, knowledge, attitudes, etc. These are drawbacks that cannot be 

avoided using CBC analyses and have been outlined in a similar way by numerous authors 

using CBC analyses (e.g., Caruso, Rahnev, & Banaji, 2009; Eggers & Eggers, 2011; Meise, 

Rudolph, Kenning, & Phillips, 2014). 

 Hence, the results from the CBC tasks can only hypothetically indicate how people 

might decide if certain information was available. Thus, it cannot be concluded that 

sustainability information would definitely influence all consumer decisions if they were 

presented on the products. But it can be concluded that sustainability information bear a large 

potential that may not have been used adequately in the past. It is up to legislators and vendors 

to implement this knowledge in order to make sustainability information a highly decision-

relevant attribute in real-life shopping situations. 

 Further limitations about the CBC tasks concern the presentation of attribute qualities. 

While in the CBC Food, all attribute qualities were visualized by colored icons (that had been 

explained extensively before the task started), the CBC Fashion contained two attributes with 

textual quality representations. This did not only lead to an imbalanced visual affordance but 

also to an imbalanced space distribution: Textual attribute qualities were presented on much 

less room than attribute qualities represented by icons such as a pile of coins. It could be argued 

that this might have affected decision making in the CBC tasks. However, it has to be kept in 

mind that participants were instructed in a very comprehensive way, explaining each attribute’s 

possible qualities separately. Moreover, the suspected advantage of space consuming attribute-

quality visualizations would be a problem if the task was about quick reactions. But in fact, 

participants had no time restrictions in deciding, which alleviates the problem. Furthermore, the 

CBC Fashion comprised 28 trials, giving participants enough chances to consider all attribute 

qualities. However, future studies are advised to present all attribute qualities in a comparable 

manner in order to eliminate the slightest hunch that some attributes are worth more attention 

than others. 

 Another aspect that can be criticized regarding the CBC tasks is the differing number of 

attributes. While the CBC Food in Studies 1 and 2 comprised five attributes each, the CBC 

Fashion in Studies 1 and 2 comprised seven attributes each. This would make it difficult to 

compare importance values between the two settings, if a comparison was wanted. However, 
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the two CBC settings were never planned to be compared with each other. During 

conceptualization, the aim was to include potentially decision-relevant attributes that are 

available in real-world shopping scenarios (such as price and origin in the CBC Food or 

shipping costs and time of delivery in the CBC Fashion) and potentially decision-relevant 

attributes that inform about sustainability issues and might not be available in real-world 

shopping scenarios (such as environmental impact and working conditions in both CBC 

settings). This resulted in five attributes for the CBC Food and seven attributes for the CBC 

Fashion, which is no actual shortcoming as the settings were not designed to be compared. 

Instead, relative attribute-importance values were planned to be compared within the CBC 

settings. In case future studies plan to compare different CBC tasks with each other, they should 

realize the same number of attributes. Additionally, if the number of sustainability-related 

attributes were the same as the number of sustainability-unrelated ones, it would also be 

possible to make a statement about the general preference of sustainability-related attributes 

compared to sustainability-unrelated ones. 

 In sum, there is a number of aspects that can be varied in CBC tasks on the continuum 

between comparability and realism. Despite all limitations, CBC paradigms remain a very utile 

and powerful tool to deduce preferences and decision mechanisms under controlled 

circumstances. By means of CBC tasks, participants can be confronted with actual decision 

scenarios. Compared to questionnaires, this bears the advantage that decision situations need 

not be ponderously described, which would be prone to misconception and to a much higher 

level of subjective interpretation. Hence, CBC tasks allow for an investigation of more complex 

situations than questionnaires could. Furthermore, CBC tasks allow for implicit data collection. 

This is an advantage in areas where social desirability is a problem. Whether this is the case in 

the field of sustainable consumption is still a topic of debate. Félonneau and Becker (2008) 

found slight indications of social desirability in the completion of questionnaires by revealing 

that participants indicate more environmentally-friendly attitudes and behavior when asked to 

respond in a way that lets them appear as a good person than when asked to respond honestly. 

In other studies about sustainable consumption, the social-desirability bias is often considered 

as a possible limiting factor without being subject of investigation (e.g., Buerke et al., 2017; 

Demarque, Charalambides, Hilton, & Waroquier, 2015; Jacobs et al., 2018; McNeill & Moore, 

2015). Other than paradigms assessing sustainable behavior – such as the Pro-Environmental 

Behavior Task (Lange, Steinke, & Dewitte, 2018), in which an unsustainable choice triggers 

the illumination of lights in the laboratory, causing real energy consumption and thus entailing 

actually higher carbon-dioxide emissions than a sustainable choice – the CBC task is designed 
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to deduce the relative importance of certain decision-relevant attributes. This was the aim in 

Studies 1 and 2 in order to investigate the consideration of sustainability-related information in 

shopping situations.  

 General Conclusion and Outlook 

Taken together, what can be learned from the three studies described in this dissertation? On a 

higher level, the integration of all results allow the following conclusions: 

- In simulated buying decisions, sustainability is considered to a considerable extent. This 

leads to the conclusion that in real-life shopping situations, sustainability would very 

probably be a highly decision-relevant argument, if concise sustainability information 

was available in pre-purchase situations. This would make it easier for consumers to use 

their buying decisions to exert pressure on companies to produce more sustainably 

(Collins et al., 2007). 

- The positive effect sustainability information can have on sustainable buying decisions 

can be enhanced by mitigating materialistic tendencies in society while reinforcing 

altruistic ones. Results suggest that this way, more people could be motivated to decide 

in favor of the environment, society, and economy.  

- Though the availability of sustainability information would most probably promote 

sustainable buying behavior, the presented studies show that consumers’ individual 

characteristics (e.g., personality traits) remain an important predisposing factor of 

sustainable decision making. This is an opportunity for future research to develop 

communication strategies reaching individuals with characteristics that do not favor 

sustainable behavior.  

 Regarding these conclusions, it has to be kept in mind that considering sustainability in 

buying decisions is just one of several facets of sustainable decision making. Other facets – 

such as the confidence about the sustainable character of a product – play an important role, too 

(Vermeir & Verbeke, 2008). By confidence, Vermeir and Verbeke (2008) mean the extent to 

which sustainability information is believed and to which sustainability labels are trusted. Thus, 

it would be a mistake to equate sustainability considerations with a sustainable buying decision. 

However, it can be assumed that considering sustainability in buying decisions is a central 

predictor of sustainable buying decisions. This assumption should be tested in future studies. 

Similarly, predisposing factors of considering sustainability are not limited to those investigated 

in this dissertation. In the above-described studies, individual characteristics, decision-making 
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abilities and attitudes have been addressed in the context of sustainability considerations. Other 

potentially influential factors are perceived product availability, perceived consumer 

effectiveness, social norms, and values (Vermeir & Verbeke, 2008). Future studies are advised 

to integrate the predisposing factors addressed in the dissertation at hand and the ones examined 

by Vermeir and Verbeke (2008) to predict factors leading to sustainable decisions – such as 

sustainability considerations and confidence – and to ultimately explain sustainable decision 

making itself. 

 As implications of the described results, it has been suggested to provide consumers 

with more sustainability-related information in shopping situations and to reinforce altruistic 

tendencies while reducing materialistic reinforcements. However, previous research has 

indicated that strict regularities, rules, and prohibitions can lead to reactant behavior both on 

the sides of consumers and suppliers (e.g., Brehm, 1989). So what kind of strategy would help 

in promoting sustainable, altruistic, and non-materialistic behavior in order to prevent a 

boomerang effect? Richard Thaler, US-American economist, won the Nobel Prize for 

Economics in 2017 with an idea of influencing behavior without triggering reactance: nudging. 

Nudging is a form of prodding people very gently into one direction of behavior by making 

certain decision options more salient than others or by making a desirable option the default 

(Sunstein & Thaler, 2003; Thaler & Sunstein, 2003). According to Thaler and Sunstein (2008), 

nudging is especially effective in routine or habitual behaviors (such as buying everyday 

groceries) and in non-routine decisions in which the decision maker is overwhelmed by the 

information (such as a first purchase in a new online shop). This shows that nudging aims at 

the impulsive system of information processing (cf., Section 3.2.2), unlike the majority of 

policy tools for behavior change, which use information or incentives targeting the reflective 

system of information processing (Lehner, Mont, & Heiskanen, 2016). According to Lehner 

and colleagues (2016), information is important but not sufficient to change behavior, which is 

often automatic and intuitive. This has also been shown by Spaargaren, van Koppen, Janssen, 

Hendriksen, and Kolfschoten (2013) who labeled canteen food with information on carbon-

dioxide emissions. The effect on choice behavior was much lower when the label provided mere 

numbers than when it provided a colorful interpretation aid complementing the number 

informing about carbon-dioxide emissions associated with the meal. Thus, mere numerical or 

textual information does not seem to be enough to encourage behavior change. This is why in 

Section 7.2.1, it is called for sustainability information that is easy to understand at first sight. 

Products should be fitted with redesigned labels using nudge principles to make them intuitively 

comprehensible and salient (Lehner et al., 2016; Thaler & Sunstein, 2008). Additional nudge 
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principles – such as incentives for buying sustainable products or choosing environmentally-

friendly delivery options – should also be considered. Thaler and Sunstein (2008) stress the 

liberalism in their approach. According to them, it is more effective to let people continue 

unsustainable behavior as long as they “pay for the social harm that it does” (p. 186) than to 

force them to act sustainably by law. Surely, incentives – such as lower prices for sustainable 

products and higher ones for products with more problematic carbon-dioxide impacts, 

packaging, working conditions, etc. – are a powerful tool. The authors opine that “if the problem 

of climate change is to be seriously addressed, the ultimate strategy will be based on incentives, 

not on command-and-control” (Thaler & Sunstein, 2008, p. 186). However, not all behavior 

can be nudged by prices. Feedback is a powerful instrument of showing consequences of certain 

behaviors and is also seen as a nudge principle (Thaler & Sunstein, 2008). Informing a customer 

about the environmental, social, and economic impact of their decision – even if estimated – 

would already motivate intentions to decrease the next shopping’s impact. A positive effect of 

feedback has been shown in terms of energy consumption by a so-called Desktop Orb, a little 

ball visualizing other gadgets’ energy consumption by changing color. It glows green when 

little energy is used and changes to yellow and red with in increasing energy consumption of 

other gadgets (Thompson, 2007). These very exemplary cases of nudging make clear that gentle 

strategies can be very effective in influencing behavior. This can also be applied to encouraging 

altruistic and non-materialistic behaviors. For instance, small nudges in form of simple 

possibilities to do good – such as a charity button that can already be found on some reverse 

vending machines for returnable bottles – facilitate altruistic and non-materialistic behavior, 

which might pave the way for altruistic, non-materialistic and potentially at the end even 

sustainable behavior. Nudging has been shown to be effective in motivating responsible energy 

consumption (Momsen & Stoerk, 2014; Thompson, 2007), waste reduction (Rivers, Shenstone-

Harris, & Young, 2017), and buying organic food products online (Demarque et al., 2015). 

Hence, future research is advised to find effective ways of implementing nudges to motivate 

sustainable buying behavior in supermarkets and non-food online shops, too. 

 How do the results relate to the theoretical model proposed by Schiebener and Brand 

(2015), which is depicted in Figure 1, Section 3.2.2? The studies presented in the dissertation 

at hand show that the model does not need to be limited to decisions under objective risk 

conditions, as it was proposed. Instead, it can be applied to decisions in a sustainability context, 

too. On a slightly larger scale – from sustainable buying decisions to sustainability-related 

decision making in general – Figure 23 visualizes a modified version of Schiebener and Brand’s 

(2015) model. The figure demonstrates the assumed process of sustainability-related decision 



Chapter 7 ∙ General Discussion 

119 

 

making with the consideration of sustainability in decision situations as a core component. In 

the top row, it shows that attitudes toward sustainability, individual characteristics, information 

about the decision situation, and situational influences are assumed predisposing factors of the 

consideration of sustainability in decision situations. Study 2 has shown that attitudes toward 

sustainability can be predicted by individual characteristics, such as altruism. Further, Studies 

1, 2, and 3 have demonstrated that individual characteristics are strong predictors of 

sustainability considerations. This applies to conscientiousness, openness, altruism, 

materialism, and delay discounting, but is assumed to be not restricted to these. The analysis of 

CBC choice behavior in Studies 1 and 2 has demonstrated the importance of sustainability-

related information in hypothetical buying decisions. Hence, the availability of such 

information is a fundamental component of the consideration of sustainability-related 

information. Availability of sustainability-related information includes the comprehensiveness, 

correctness, and quality of presentation (e.g., comprehensibility). This is represented in the third 

box of the top row. A number of further factors that may potentially influence the consideration 

Figure 23. Proposed model of sustainability-related decision making based on Schiebener and 

Brand's (2015) model of decision making under objective risk conditions and the results of this 

dissertation's studies. Solid lines represent effects revealed in this dissertation’s studies; dashed 

lines represent hypothesized effects to be considered in future studies. 
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of sustainability in decision situations are subsumed under situational influences (fourth box in 

the top row). These have not been addressed in the studies. Similarly, a potential effect of 

sustainability attitudes (first box in the top row) on sustainability considerations have not been 

addressed either. However, previous works suggest that these play a role in sustainable behavior 

(e.g., Bamberg & Möser, 2007; Tapia-Fonllem et al., 2013), thus, they are included in the 

model. The sustainable decision-making process is assumed to take place similarly to the 

general decision-making process described by Schiebener and Brand (2015). The 

aforementioned factors determine whether the impulsive system or the reflective system is 

triggered as the leading processing mode. Among intuitions, impulses, and so on, the sensitivity 

toward labels (e.g., Organic or Fairtrade) and habits are assumed to be important components 

of the impulsive processing system. In the reflective processing system, the monitoring of 

feedback and the use of strategies are important components among reasoning and deliberation. 

It is assumed that both systems are required during the consideration of sustainability in 

decision situations, and that they work interactively with differing priorities (dependent on 

factors of the top row). The result of the process of considering sustainability in decision 

situations is a decision (third dark box). This can be a decision with more or less sustainable 

components, for instance, the decision to buy fairly traded coffee (more sustainable) or the 

decision to travel by car instead of by train (less sustainable). Each decision is followed by 

consequences. These often have a short-term component and a long-term component. Short-

term consequences are the immediate effect of the decision. In the example of fairly traded 

coffee, this might be the higher price or a clear conscience. In the example of travelling by car, 

this might be more flexibility or less relaxation. Long-term consequences are effects that are 

not directly experienced. This might be better living conditions for people involved in the 

farming of fairly traded coffee or a higher emission of carbon dioxide through travelling by car. 

These consequences result in experience, which can change individual attitudes toward 

sustainability. The consequences are also assumed to generate feedback that is used by both the 

impulsive and the reflective system during the consideration of sustainability in later decision 

situations. In the impulsive system, the feedback affects especially emotions and habits. In the 

reflective system, the feedback especially affects feedback monitoring and strategy use. 

The new model contains various impulses for future research. First, the effect of 

sustainability attitudes on the consideration of sustainability in buying decisions should be 

investigated in future studies. Instead of trying to predict sustainability attitudes – as done in 

Study 2 – the investigation of a partial mediation with individual characteristics as predictor, 

sustainability attitudes as mediator, and the consideration of sustainability in a certain context 
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(e.g., in a buying decision) as criterion would be interesting in future studies. This way, a 

contribution can be made to the debate about the presumed attitude-behavior gap (see e.g., 

Kollmuss & Agyeman, 2002; Vermeir & Verbeke, 2006). Second, the role of further 

predisposing factors, such as knowledge about sustainability should be investigated in order to 

determine whether information campaigns are advantageous. Third, it is advised to make use 

of the findings regarding sustainability information: Studies 1 and 2 have shown that consumers 

consider sustainability information in pre-purchase situations to a similar extent as price. Future 

studies should use this result to investigate how sustainability information should be designed 

and what they should comprise in order to enable consumers to consider them before buying a 

product. Fourth, there are a number of presumed situational influences, which have not been 

investigated yet. The more research is done on this topic, the more is understood about 

sustainable decision making. And the more is understood about sustainable decision making, 

the more chances there are to motivate sustainable behavior. This contributes to a world of 

greater economic prosperity, better quality of life, and a safer basis of life. 
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Appendix 

1. Detailed CBC Analyses 

In order to ensure a correct interpretation of the relative importance values revealed in the CBC 

analyses of Study 1 and Study 2, zero-centered average utility values of all attribute qualities 

were calculated. These give insight into the meaning of an attribute’s relative importance. Zero-

centered average utility values of an attribute’s three qualities add up to zero and thus indicate 

a preference of a certain quality (positive values) and an avoidance of a certain quality (negative 

values). Figure A1 shows zero-centered average utility values of all attribute qualities in 

Study 1’s CBC Food, Figure A2 shows the same for Study 1’s CBC Fashion. Figure A3 displays 

zero-centered average utility values for the CBC Food in Study 2 and Figure A4 shows the 

same for the CBC Fashion in Study 2. The expansion of the bars are according to the relative 

attribute importance, i.e., qualities with high positive and negative utility values belong to 

attributes with high importance values (see Sections 4.3.1 and 5.3.1) and qualities with lower 

positive and negative utility values belong to attributes with accordingly low importance values. 
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Figure A1. Study 1: Zero-centered utility values of all attribute qualities in the CBC Food. Each 

attribute comprises three qualities. Their average utility values add up to zero. Higher values 

indicate a higher preference for a quality; negative values indicate an avoidance of a quality. 

Qualities of price: relatively cheap (SD = 29.17), medium price (SD = 18.28), relatively 

expensive (SD = 36.01); qualities of availability: 100 % of shopping list (SD = 22.22), 90 % of 

shopping list (SD = 12.45), 80 % of shopping list (SD = 25.65); qualities of origin: regional (SD 

= 17.05), European (SD = 10.64), worldwide (SD = 18.45); qualities of environmental impact: 

low (SD = 23.13), medium (SD = 11.61), high (SD = 27.62); qualities of working conditions: 

excellent (SD = 22.76), acceptable (SD = 18.83), problematic (SD = 35.56). 
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Figure A2. Study 1: Zero-centered utility values of all attribute qualities in the CBC Fashion. 

Each attribute comprises three qualities. Their average utility values add up to zero. Higher 

values indicate a higher preference for a quality; negative values indicate an avoidance of a 

quality. Qualities of shipping costs: free (SD = 50.35), 4 euros (SD = 20.17), 10 euros (SD = 

54.58); qualities of speed of delivery: within 24 hours (SD = 19.15), within 2-3 workdays (SD 

= 16.10), within 5-7 workdays (SD = 26.55); qualities of time of delivery: no option (SD = 

15.19), 6 hrs time window (SD = 13.13), 2 hrs time window (SD = 14.80); qualities of point of 

delivery: doorstep (SD = 42.61), parcel collection point (abbreviation in this figure: PCP; SD = 

24.90), collect in store (SD = 36.02), qualities of environmental impact: low (SD = 37.77), 

medium (SD = 16.97), high (SD = 45.21); qualities of working conditions: excellent (SD = 

37.00), acceptable (SD = 25.46), problematic (SD = 54.59); qualities of return costs: free (SD = 

19.84), 2 euros (SD = 12.33), 4 euros (SD = 20.43). 
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Figure A3. Study 2: Zero-centered utility values of all attribute qualities in the CBC Food. Each 

attribute comprises three qualities. Their average utility values add up to zero. Higher values 

indicate a higher preference for a quality; negative values indicate an avoidance of a quality. 

Qualities of price: relatively cheap (SD = 34.96), medium price (SD = 16.24), relatively 

expensive (SD = 39.19); qualities of availability: 100 % of shopping list (SD = 22.53), 90 % of 

shopping list (SD = 14.88), 80 % of shopping list (SD = 26.34); qualities of origin: regional (SD 

= 14.84), European (SD = 13.73), worldwide (SD = 18.97); qualities of environmental impact: 

low (SD = 24.90), medium (SD = 12.13), high (SD = 29.70); qualities of working conditions: 

excellent (SD = 26.67), acceptable (SD = 17.45), problematic (SD = 36.45). 
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Figure A4. Study 2: Zero-centered utility values of all attribute qualities in the CBC Fashion. 

Each attribute comprises three qualities. Their average utility values add up to zero. Higher 

values indicate a higher preference for a quality; negative values indicate an avoidance of a 

quality. Qualities of shipping costs: free (SD = 44.89), 4 euros (SD = 25.05), 10 euros (SD = 

55.72); qualities of speed of delivery: within 24 hours (SD = 28.23), within 2-3 workdays (SD 

= 18.28), within 5-7 workdays (SD = 36.62); qualities of time of delivery: no option (SD = 

14.66), 6 hrs time window (SD = 13.38), 2 hrs time window (SD = 16.30); qualities of point of 

delivery: doorstep (SD = 38.06), parcel collection point (abbreviation in this figure: PCP; SD = 

25.98), collect in store (SD = 41.03), qualities of environmental impact: low (SD = 33.91), 

medium (SD = 19.08), high (SD = 38.32); qualities of working conditions: excellent (SD = 

42.02), acceptable (SD = 25.83), problematic (SD = 57.64); qualities of return costs: free (SD = 

23.28), 2 euros (SD = 15.25), 4 euros (SD = 17.21). 
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2. Original Items of Self-Developed Questionnaires 

In the Instruments section of Study 2 (Section 5.2.2), three self-developed questionnaires were 

presented. Similarly, in the Instruments section of Study 3 (Section 6.2.2), one self-developed 

questionnaire was presented. The original items of all questionnaires were developed and 

employed in German language. They are listed in the following. All items were to be rated on 

the following 6-point Likert scale: (1) Stimme überhaupt nicht zu – (2) Stimme nicht zu – (3) 

Stimme eher nicht zu – (4) Stimme eher zu – (5) Stimme zu – (6) Stimme voll und ganz zu. 

 

General Attitude Toward Sustainability (Study 2) 

Im Folgenden möchten wir etwas über Ihre Einstellung zum Thema Nachhaltigkeit erfahren. 

- Für mich ist Nachhaltigkeit ein wichtiges Thema. 

- Nachhaltigkeit beeinflusst meine Konsumentscheidungen. 

- Ich wähle beim Einkaufen umweltfreundliche Produkte. 

- Ich wähle beim Einkaufen Produkte, die unter fairen (sozial verträglichen) 

Bedingungen hergestellt und gehandelt wurden. 

 

Attitudes Toward Sustainability in Food Logistics (Study 2) 

Im Folgenden geht es um die Logistik eines Lebensmittels im Verkauf. 

1. Mir ist es wichtig, dass die Logistik der Produkte, die ich kaufe, umweltfreundlich ist. 

(Excluded after factor analysis due to unacceptable parallel factor loading) 

2. Mir ist es wichtig, dass die Logistik der Produkte, die ich kaufe, sozial fair ist. 

(Excluded after factor analysis due to unacceptable parallel factor loading) 

3. Ich würde ein Produkt, das eine umweltfreundliche Logistik aufweist, gegenüber 

einem sonst gleichwertigen Produkt bevorzugen. (Factor 2) 

4. Ich würde ein Produkt, das unter sozial fairen Bedingungen gelagert und transportiert 

wurde, gegenüber einem sonst gleichwertigen Produkt bevorzugen. (Factor 2) 

5. Ich wäre bereit, für ein Produkt, das eine umweltfreundliche Logistik aufweist, mehr 

zu bezahlen. (Factor 2) 

6. Ich wäre bereit, für ein Produkt, das unter sozial fairen Bedingungen gelagert und 

transportiert wurde, mehr zu bezahlen. (Factor 2) 

7. Ich informiere mich vor dem Kauf eines Produktes darüber, ob die Logistik 

umweltfreundlich ist. (Factor 1) 

8. Ich informiere mich vor dem Kauf eines Produktes darüber, ob es unter sozial fairen 

Bedingungen gelagert und transportiert wurde. (Factor 1) 
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9. Wenn ein Produkt, das ich kaufen möchte, nicht umweltfreundlich gelagert und 

transportiert wurde, kaufe ich es nicht. (Factor 1) 

10. Wenn ein Produkt, das ich kaufen möchte, nicht unter sozial fairen Bedingungen 

gelagert und transportiert wurde, kaufe ich es nicht. (Factor 1) 

 

Attitudes Toward Sustainability in Online Shopping (Study 2) 

In diesem Teil geht es um die Logistik beim Online-Einkauf. Bitte geben Sie an, inwiefern Sie 

den folgenden Aussagen zustimmen würden. 

- Mir ist es wichtig, dass die Waren, die ich im Internet kaufe, umweltfreundlich zu mir 

nach Hause geliefert werden. 

- Mir ist es wichtig, dass die Waren, die ich im Internet kaufe, unter sozial fairen 

Bedingungen zu mir nach Hause geliefert werden. 

- Ich würde eine umweltfreundliche Lieferung von Waren, die ich im Internet bestelle, 

gegenüber einer anderen Lieferungsart bevorzugen. 

- Ich würde eine sozial faire Lieferung von Waren, die ich im Internet bestelle, 

gegenüber einer anderen Lieferungsart bevorzugen. 

- Ich wäre bereit, für Waren, die ich im Internet bestelle und die umweltfreundlich zu 

mir nach Hause geliefert werden, mehr zu bezahlen. 

- Ich wäre bereit, für Waren, die ich im Internet bestelle und die unter sozial fairen 

Bedingungen zu mir nach Hause geliefert werden, mehr zu bezahlen. 

 

Consideration of Sustainability in Buying Decisions (Study 3) 

Im Folgenden möchten wir etwas über Ihre Einstellung zum Thema Nachhaltigkeit erfahren. 

- Ich achte bei meinen Kaufentscheidungen auf den Umweltschutz. 

- Ich achte bei meinen Kaufentscheidungen auf faire Arbeitsbedingungen. 

- Ich achte bei meinen Kaufentscheidungen darauf, kleine Unternehmen zu unterstützen. 
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