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Summary

Summary

Although consumer interest in socially responsible and environmentally friendly consumption
options has substantially increased over the past years, respective market shares are still lagging
behind. As a consequence, researchers and practitioners need support in strengthening the demand
for sustainable products and services. The overall research goal of this doctoral thesis is, therefore, to
better understand the determinants of sustainable purchase behaviour. By approaching several
context-specific subgoals in a series of four quantitative empirical studies, major research gaps in the
field of sustainable consumption are addressed.

The first article examines the market potential for social banking in Germany. A conceptual
framework for differentiating social from conventional banking customers is developed, based on
which the market size is estimated. By means of an experimental survey using adaptive conjoint
analysis, a sample of 2896 German social banking customers and a population-representative sample
of 641 German conventional banking customers are compiled. Logistic regression modelling reveals
that social banking customers differ significantly from their conventional counterparts regarding
several socio-demographic, behavioural and psychographic factors. For instance, social banking
customers demonstrate stronger sustainable buying patterns and weaker preferences for financial,
but stronger preferences for social return. The results further indicate a considerable untapped
growth potential for social banks by uncovering a market size ranging between 10 and 26% of the
German population in 2011. Social banks can, therefore, be advised to target customers based on a
mixture of consumer characteristics, to cooperate with suppliers of more established sustainable
sectors, and to continuously develop their core business.

The second article investigates the phenomenon of the attitude-behaviour gap in the context
of sustainable clothing. The value-attitude-behaviour hierarchy is used as a theoretical framework,
augmented by further psychographic constructs hypothesised to influence behaviour. Based on
survey data of 1085 female German consumers, a structural equation model is estimated to assess
how large the possible gap between a positive attitude towards sustainable clothing and the

corresponding purchase behaviour is, and which factors enhance or hinder purchase behaviour.
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Summary

Apart from a considerable attitude-behaviour gap, the article indicates that a positive attitude
towards social-ecological clothing standards, biospheric and altruistic values, as well as an affinity to
online and catalogue shopping, enhance sustainable clothing purchases. Egoistic and hedonic values
and, remarkably, a preference for durable clothing hinder sustainable clothing purchase behaviour.
No significant effects of fashion consciousness and price sensitivity have been identified. The findings
thus highlight the practical relevance of changing attitudes and values towards sustainability, and of
focusing on the durability of sustainable clothing and its availability via retail stores.

The third article studies how product lifetime labelling of electrical appliances influences
purchase behaviour. Based on a conceptual model that combines the consumer theory of Lancaster
with the theory of reasoned action, motivational drivers of preferences for product longevity are also
investigated. Using choice-based conjoint analysis, experimental survey data is collected from a
population-representative sample of 499 German consumers. Hierarchical Bayes utility modelling
suggests a decreasing positive effect of the label on purchase decisions and a deterioration of the
purchase influence of existing brands compared to new brands. Structural equation modelling
indicates that the preference for a long product lifetime is fostered by the positive attitude and the
subjective norm towards purchasing long-lasting electrical home appliances. However, the attitude
only exerts a significant influence if it is driven by personal rather than environmental gains. It is
further documented that biospheric values enhance, while stimulation values inhibit, both attitude
types. Hedonic values only enhance the attitude based on personal gains. Policymakers are informed
about the label's potential to stimulate the supply of, and demand for, more durable electrical home
appliances. Marketers should focus on business models for product longevity which account for
product variety and up-to-dateness, and communicate the personal benefits of product longevity.

The fourth article sheds light on the effects of favourable and unfavourable environmental
product information on consumers’ willingness to pay. Alternative hypotheses derived from prospect
theory and disappointment theory are tested. The analysis draws on data gained from a survey-
based experiment conducted among a population-representative sample of 524 German consumers
by the example of batteries. Using a two-level, within and between-subjects structural equation
model, the results document a strong orientation of consumers on given reference points, such as an
industry average, and confirm key assertions of prospect theory. The negative effect caused by
unfavourable product carbon footprint information on consumers’ willingness to pay is significantly
stronger than the positive effect caused by respective favourable information. Furthermore,
consumers tend to not substantially differentiate between different high-range degrees of positive or
negative environmental information. Policymakers can learn from the analysis that providing
consumers also with negative information, raising consumers’ reference points, setting minimum

industry standards, and subsidizing companies for radical improvements are of utmost importance.
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Chapter 1: Introduction

1.1 Research goal

The previous way of consuming products and services has led to serious social and environmental
problems worldwide (e.g. Intergovernmental Panel on Climate Change, 2014; Lorek and Vergragt,
2015). Climate change, for instance, is one of the most pressing environmental issues (Rockstréom et
al., 2009; Steffen et al., 2015), which has mainly been caused by human behaviour since the middle
of the 20th century (Intergovernmental Panel on Climate Change, 2014). Industrial countries such as
Germany currently top the list of the largest per capita carbon dioxide (CO,) emitters (World Bank,
2017). In addition, emerging nations have increased their contribution to global CO, emissions
sharply over the past decades due to economic growth (Nguyen et al., 2018). Ensuring sustainable
consumption and production patterns has, therefore, become one of the official sustainable
development goals of the ‘2030 Agenda for Sustainable Development’, adopted by all member states
of the United Nations in 2015 (United Nations, 2015). In 2016, the German government has decided
on a ‘National Programme for Sustainable Consumption’ in order to commit itself more strongly to
implementing this goal (Bundesministerium flir Umwelt, Naturschutz und nukleare Sicherheit, 2017).

Concurrent with the political debate, consumers have recently become more aware of the
adverse effects of their consumption behaviour and thus demand more socially responsible and
environmentally friendly consumption options (e.g. Nielsen, 2018; Thggersen and Olander, 2002;
Vermeir and Verbeke, 2006). By offering the latter, companies play a key role in fostering sustainable
consumption (e.g. Shrivastava and Hart, 1995; Veleva and Ellenbecker, 2001). In line with the triple
bottom line concept (Elkington, 1997), companies have increasingly taken over responsibility in
terms of corporate sustainability by implementing business strategies that pursue social,
environmental and economic targets (e.g. Doluca et al., 2018; Montiel and Delgado-Ceballos, 2014;
White et al., 2019). Porter and Kramer (2011, 2006) stress that a company can thus create value not
only for society but for the company itself. More precisely, corporate sustainability is likely to lead to
higher long-term profitability due to strategic advantages such as higher organisational efficiency,
improved brand image, greater innovativeness and enhanced access to new markets (e.g. Banerjee
et al., 2003; Berns et al., 2009). However, generating economic success through voluntary social and
environmental activities, so-called ‘business cases for sustainability’ (Schaltegger et al., 2012),
requires companies to gain greater knowledge about sustainable consumer behaviour (e.g. Fraj and
Martinez, 2007; White et al., 2019). This is because sustainable companies are dependent on
“consumers to recognize, embrace, and reward their [the companies’, KJ] sustainable values and
actions in ways that spur sustainable consumption” (White et al., 2019, p. 2).

Research on sustainable consumption generally aims at understanding and strengthening all

consumption practices which foster sustainable development (Reisch and Thggersen, 2015). This
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Chapter 1: Introduction

emerging field of research consists mainly of discipline-oriented research strands from areas such as
marketing, psychology and economics (e.g. Reisch and Thggersen, 2015; White et al., 2019). Over
time, the research focus has shifted from characterising sustainable consumers (e.g. Anderson Jr. and
Cunningham, 1972; Diamantopoulos et al., 2003; Kilbourne and Beckmann, 1998) to predicting
sustainable consumer behaviour (e.g. Panzone et al., 2016; Paul et al., 2016; White et al., 2019). This
shift is particularly due to the often reported inconsistency between consumers' favourable attitudes
towards sustainability and their actual — mostly unsustainable — consumption behaviours (e.g.
Aschemann-Witzel and Niebuhr Aagaard, 2014; Blok et al., 2015). The so-called ‘attitude-behaviour
gap’ is one of the main challenges in fostering sustainable consumption (Prothero et al., 2011). Even
if the demand for sustainable products and services is on the rise, corresponding market shares are
still lagging far behind the level of expressed consumer interest (e.g. Jacobs et al., 2018; Krause and
Battenfeld, 2019). Consequently, not only companies but also policymakers aiming at the stimulation
of sustainable consumption are in need of further behavioural insights (e.g. Prothero et al., 2011;
Reisch and Thggersen, 2015). Policy measures such as sustainability labelling schemes® should be
backed up by evidence on how they would affect consumer behaviour (Noblet and Teisl, 2015).
Likewise, Reisch and Thggersen (2015, p. 14) stress that stronger research on sustainable
consumption is required “[t]o advise them [policymakers, KJ] in ‘doing their job’ as effectively as
possible”.

Although the research field of sustainable consumption has gained considerable attention
over the past decades, consensus on a common definition of the term itself is still lacking (e.g.
Jackson, 2007; Mont and Plepys, 2008; Reisch and Thggersen, 2015). What unites many of the
definitional approaches (e.g. Fischer et al., 2012; Geiger et al., 2018) is their reference to the classic
notion of sustainable development, i.e. a development “that meets the needs of the present without
compromising the ability of future generations to meet their own needs” (World Commission on
Environment and Development, 1987). Geiger et al. (2018, p. 20), for example, define sustainable
consumption as “individual acts of satisfying needs in different areas of life by acquiring, using and
disposing goods and services that do not compromise the ecological and socioeconomic conditions of
all people (currently living or in the future) to satisfy their own needs”. Sustainable consumption is
thus a wide-ranging concept of behaviour that enables a multitude of interpretations. In the scientific

debate, two understandings of sustainable consumption are often distinguished (e.g. Belz and

1 In the following, the term sustainability information refers to any information about the sustainability
performance of a company’s product or service. A sustainability label is understood as a specific type of
certified sustainability information which is usually issued by a company-independent authority on the basis of
a standardised test procedure (e.g. Gertz, 2005; Horne, 2009). A sustainability label can be introduced by
legislation (Noblet and Teisl, 2015).

3]



Chapter 1: Introduction

Bilharz, 2007; Fuchs and Lorek, 2005). According to Belz and Bilharz (2007), sustainable consumption
is regarded either as consumption activities that are inter- and intragenerationally generalisable
without jeopardising a sustainable development (narrow understanding), or as such activities that
merely reduce the negative socio-ecological impact of consumption compared to the status quo
(broad understanding). Advocates of the narrow understanding thus consider the current focus on
developing more sustainable consumption options to be insufficient and call for more radical,
systemic changes, including the questioning of the current economic growth model (e.g. Fuchs and
Lorek, 2005; Seyfang, 2011). While it is recognised that sustainable consumption should ideally be
directed towards the absolute goal of sustainable development, this rather abstract perspective
seems difficult to operationalise. The more practical notion of sustainable consumption aiming at
relative improvements in terms of social and environmental effects is therefore used as a basis for
this doctoral thesis. Similarly, much of the pertinent literature is explicitly or implicitly grounded on
this broad understanding (e.g. Balderjahn et al., 2013; McDonald et al., 2009; White et al., 2019).

As reflected by their definition, Geiger et al. (2018) stress the necessity of differentiating
between different consumption phases when investigating sustainable consumer behaviour. They,
for instance, assign all production-related sustainability effects to the first stage of acquisition
(Geiger et al., 2018). Moreover, the characteristics of a chosen product or service can strongly
influence the socio-ecological impact caused in the subsequent phases of usage and disposal.
Consumers can thus strongly contribute to sustainable development by deciding for the more
sustainable consumption option at the point of purchase. The focus of the present work is therefore
set on this early stage of the consumption process. Consequently, the overall research goal of this
doctoral thesis is to better understand the determinants of sustainable purchase behaviour in order
to support practitioners and researchers in strengthening the demand for sustainable products and
services. Based on the micro-level, this work focuses on the investigation of consumer-specific
factors that may promote or impede individual behaviour. By approaching several context-specific
subgoals in a series of four quantitative empirical studies, major research gaps in the field of
sustainable consumption are addressed. In the subsequent section, the research questions of each

article are derived from these research gaps.

1.2 Research gaps and research questions

Research on the determinants of sustainable consumption in general (e.g. Kilbourne and Beckmann,

1998; White et al., 2019), and of sustainable purchase behaviour in particular (e.g. Balderjahn et al.,
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2013; Pepper et al., 2009), has made progress over the past 50 years.? However, social and
environmental problems related to unsustainable consumption practices are still growing (Prothero
et al., 2011). Scholars have therefore identified topics most in need of additional research within the
field of sustainable consumption (e.g. Prothero et al., 2011; Vergragt et al., 2014). One of them
includes an explicit call for future studies to cover a wider range of industries (Prothero et al., 2011).
A large amount of literature on sustainable consumer behaviour is based on relatively low-
involvement products such as food and household products (e.g. Geiger et al., 2018; Liobikiené, et al.
2016; McDonald et al., 2009). Expanding the scope of research is critical in advising businesses and
policymakers since consumer behaviour varies strongly across different product and service contexts
(e.g. Johnstone and Tan, 2015a, 2015b). In addition, Liobikiené and Bernatoniené (2017) emphasise
the importance of product specificity when examining the influencing factors of sustainable purchase
behaviour. Prothero et al. (2011) therefore plead for investigating fields of application that are
relatively unexplored and have a relatively high social-ecological impact. Likewise, several other
researchers have stressed the necessity for changing the focus to high-impact behaviours (e.g.
Gatersleben, 2013; Geiger et al.,, 2018; Steg and Vlek, 2009). The present work addresses this
research gap by generating findings for the sectors of banking (article 1), clothing (article II) and
electrical appliances (article 1l1).

The first article of this doctoral thesis investigates the antecedents of purchase behaviour in
the context of social banking. According to the triple bottom line principle (Elkington, 1997), social
banking refers to a bank’s equal consideration of profit, the environment and people when judging
investment and lending opportunities, unlike the traditional focus on profit alone (Benedikter, 2011;
Paulet et al., 2015). By investing in social banking products, consumers, therefore, gain a blended
value return combining both financial and social returns (Emerson, 2003). Consequently, the financial
sector plays a key role in positively contributing to sustainable development (Weber et al., 2014;
Wiek and Weber, 2014). As financial intermediaries, social banks are able to channel capital to
projects or industries with favourable socio-ecological effects (e.g. Thompson and Cowton, 2004;
Weber, 2014a).

The social banking market constitutes a small but rapidly growing submarket of the global
banking sector (Weber, 2013). In Germany, social banking has heavily strengthened its position
during the last years (Oko-Test, 2010), yet it still is a niche market. The number of German social
banking customers amounted to roughly 0.3% of the German adult population in 2011 (Axel Springer

and Bauer Media Group, 2011; Handelsblatt, 2010) and 0.5% of the German adult population in 2017

2 For reviews and compilations on sustainable consumption see, for instance, Jackson (2006), Kilbourne and
Beckmann (1998), Newholm and Shaw (2007), Reisch and Thggersen (2015) and White et al. (2019).
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(Ethische-banken.de, 2017; Statistisches Bundesamt, 2019). An emerging market, such as the
German social banking market, usually embraces substantial growth reserves (Becker, 2012). Social
banks in Germany would hence benefit particularly from information on the number and reachability
of potential social banking customers in order to grow and further promote sustainable consumption
in finance. According to Kotler and Keller (2006), the size of the social banking market is defined as
the number of potential social banking customers.

However, social banking is considered a relatively new field of scientific research. Due to the
paucity of research on social banking customers, major empirical findings regarding the market size
and purchase behaviour are still lacking. In fact, no study estimating the size of the social banking
market can be found. Moreover, research on sustainable consumer behaviour in the banking sector
has, so far, mainly focused on socially responsible investors (SR investors) (e.g. Junkus and Berry,
2010; Lewis, 2001; Nilsson, 2009) and thus failed to incorporate the social banking perspective.
Consequently, this article generates the first insights into the German social banking market and

addresses the above-mentioned research gaps by tackling the following research questions:

1. What is the size of the social banking market in Germany?
2. What characteristics are suitable to differentiate between social and conventional banking

customers in Germany?

As mentioned above, the attitude-behaviour gap (ABG) has been discussed as one of the
main obstacles for companies and policymakers in promoting sustainable consumption. Prothero et
al. (2011) therefore first cite the inconsistency between sustainable attitudes and unsustainable
behaviours as a key area of future sustainable consumption research. Despite the generally vast
research attention behavioural gaps® have received, many contributions identify a need for further
research (e.g. Blok et al., 2015; Moser, 2015). Blok et al. (2015, p. 21) call for a greater understanding
of why these gaps exist and of “how to ensure that attitudes, intentions and behaviours are aligned
to sustainable outcomes”. Similarly, Moser (2015) encourages further research on the ABG to
determine the barriers to sustainable consumption. As a result, the present work picks up on this
major opportunity of research.

The second article of the doctoral thesis examines the ABG in sustainable clothing. When
investigating the influencing factors on purchase behaviour, a particular focus is thus set on the
attitude-behaviour relationship. Sustainable clothing has been defined as clothing that “incorporates

one or more aspects of social and environmental sustainability, such as Fair Trade manufacturing or

3 Researchers have named further gaps including the value-action gap and the intention-behaviour gap (e.g.
Carrington et al.,, 2010; Flynn et al., 2009). To account for the entirety of the various gaps, the term
‘behavioural gaps’ is used in the following.
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fabric containing organically-grown raw material” (Goworek et al., 2012, p. 938). The ABG is
particularly evident in the context of sustainable clothing purchases (e.g. Ha-Brookshire and Norum,
2011; Hassan et al.,, 2016; Reimers et al., 2016). In Germany, approximately three-quarters of
clothing consumers consider product sustainability an important purchase criterion (Splendid
Research, 2016). However, the sustainable clothing sector is still a niche segment with a market
share of eco-labelled textiles of not more than 3.7% in 2013 (It Fits, 2013). Moreover, clothing
demonstrates a high-impact area of sustainable consumption according to Geiger et al. (2018).
Sustainability problems in the clothing industry comprise, for instance, poor working conditions of
Asian textile workers as well as environmental pollution caused by an excessive utilisation of
chemicals in garment manufacturing and the transportation of non-domestically produced textiles
(e.g. Chowdhury, 2017; Mair et al., 2016; Van der Velden and Vogtlander, 2017). Consequently,
marketers and policymakers would benefit from a better understanding about the size of gap and the
enablers of, and barriers to, purchase behaviour in order to develop their strategies aimed at closing
the gap in sustainable clothing.

While many authors have already dealt with behavioural gaps in some product categories
(e.g. Aschemann-Witzel and Niebuhr Aagaard, 2014; Johnstone and Tan, 2015a), a relatively limited
amount of attention has been paid to sustainable clothing (e.g. Ha-Brookshire and Norum, 2011;
Reimers et al., 2016). This is surprising given the huge issues of unsustainability inherent in this
industry (e.g. Chowdhury, 2017; Mair et al., 2016). In the specific context of behavioural gaps in
sustainable clothing, Hassan et al. (2016) argue that factors influencing the gap’s magnitude have not
been systematically examined yet. Drawing on these research needs, this article investigates the

following research questions:

1. How large is the possible gap between a positive attitude towards sustainable clothing and
sustainable clothing purchase behaviour?
2. Which factors enhance (enablers) or hinder (barriers) sustainable clothing purchase

behaviour?

The previous debate on sustainable consumption has focused on substituting conventional
products and services with more sustainable ones, rather than on reducing consumption as such
(Prothero et al., 2011). Scientists increasingly demand a shift in focus from ‘consuming differently’ to
‘consuming less’ in order to reach true progress towards limiting the negative socio-ecological effects
of consumption (e.g. Lorek and Fuchs, 2013; Prothero et al., 2011; Seyfang, 2011). However,
strategies concerning the latter such as the extension of product lifetimes have received relatively
little attention in research and practice so far (e.g. Bakker et al., 2014; Van Nes and Cramer, 2005).

Product lifetime refers to the period from acquisition to disposal of a product, and is determined
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both by the consumer’s willingness to keep the product in use and by the product’s functional
durability (Cox et al., 2013). Looking at the electrical appliance sector in Europe, there is empirical
evidence that the lifetime of appliances has decreased over time (Prakash et al., 2016).
Consequently, improving the lifetime and, in particular, the durability of electrical appliances has
recently become a political objective of the European Union (EU). One of the most discussed
measures in this respect is the introduction of a product lifetime label (e.g. European Economic and
Social Committee, 2013; Montalvo et al., 2016; Sircome et al., 2016).

In contrast to all other articles of this doctoral thesis, the third article focuses on the aspect
of purchasing fewer products and thus comes closest to a narrow understanding of sustainable
consumption (see section 1.1). The study analyses the effects of product lifetime labelling on
purchase behaviour in the context of electrical appliances as well as the psychographic determinants
of purchasing long-lasting appliances. The tested product lifetime label is defined as a mandatory
label which indicates the expected number of years an appliance will function without restriction and
which is issued by a manufacturer-independent testing institute. Research has repeatedly shown that
consumers have an unmet need for better information on the lifetime of products (e.g. Cooper,
2004; Cooper and Christer, 2010; Cox et al., 2013). This need arises because durability is a so-called
experience attribute that can only be evaluated after purchase (Darby and Karni, 1973; Nelson,
1970). Sustainability-related characteristics of products and services usually reflect experience or
credence attributes, i.e. they cannot be assessed by consumers at the point of purchase (e.g. Darby
and Karni, 1973; Sammer and Wistenhagen, 2006). The resulting information asymmetries between
consumers and suppliers can lead to an adverse selection mechanism so that high-quality
consumption options may be pushed out of the market (Akerlof, 1970). Such asymmetries can be
resolved by providing consumers with better information, for instance by means of labelling (e.g.
Larson, 2003; Sammer and Wiistenhagen, 2006). Consequently, a label indicating the expected
lifetime of a product could reduce information asymmetries in terms durability and thus stimulate
the supply of, and demand for, long-lasting products (e.g. Montalvo et al., 2016; Sircome et al.,
2016). While the study would inform policymakers about the effectiveness of product lifetime
labelling, marketers of long-lasting products would benefit in particular from insights into the
underlying motivations of consumer preferences for product longevity.

In general, sustainable consumption of electrical appliances constitutes an underdeveloped
field of research that has concentrated on aspects of disposal and energy consumption (McDonald et
al., 2009; Prothero et al. 2011). Prothero et al. (2011) explicitly call for more research on this product
category due to its high sustainability impact. While much consumer research has already dealt with
sustainability labels such as energy labels (e.g. Grankvist et al., 2004; Heinzle and Wistenhagen,

2012; Sammer and Wistenhagen, 2006), empirical findings about the influence of product lifetime
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labelling on purchase behaviour are rare (e.g. Artinger et al., 2018; Wilhelm, 2012). To the author's
best knowledge, Wilhelm's (2012) study is the only academic study in this respect. In addition,
current studies commissioned by political institutions in the EU have begun to analyse product
lifetime labelling and present partly contradictory results (e.g. Prakash et al., 2018; Sircome et al.,
2016). Consequently, it remains largely unclear how consumers would react to the introduction of a
product lifetime label. Likewise, previous studies call for future research on how product lifetime
labelling affects purchase behaviour (e.g. Cox et al., 2013; Wilhelm, 2012). Furthermore, apart from
the secondary results of some studies (Sircome et al., 2016; Wilhelm, 2012), there is a lack of in-
depth knowledge about the psychographic antecedents of purchasing long-lasting products. In order

to address these research gaps, the research questions are formulated as follows:

1. What influence does a product lifetime label exert on purchase decisions?

2. What motivational drivers precede consumer preferences for product longevity?

Due to the aforementioned prevalence of information asymmetries in markets for
sustainable products and services, much research has already been done on the impact of
sustainability information on purchase behaviour (e.g. Larson, 2003; Sammer and Wistenhagen,
2006; Thggersen et al.,, 2010). While most of the sustainability labels in practice such as the EU
Organic Label or the International Fairtrade Certification Mark solely label a product’s positive, i.e.
favourable, sustainability performance, there is indication that combined positive and negative
labelling may be more effective in terms of fostering sustainable consumption (e.g. Grankvist et al.,
2004; Heinzle and Wistenhagen, 2012; Van Dam and De Jonge, 2015). The EU's mandatory energy
labelling scheme is one of the few practical examples that also marks a product’s negative
environmental performance and has thus triggered innovations towards energy efficiency over time
(e.g. Heinzle and Wiistenhagen, 2012; Olander and Theggersen, 2014).* However, the translation of
consumer information on the environmental performance of products into actual pro-environmental
purchase behaviour is anything but straightforward (e.g. Noblet and Teisl, 2015; O’Rourke and
Ringer, 2016). Many studies implicitly assume a linear relationship between such information and
purchase behaviour (e.g. Ha-Brookshire and Norum, 2011; Loureiro and Lotade, 2005; Zander and
Hamm, 2010). Empirical findings from experimental research, in contrast, give reason to expect
nonlinear consumer reactions to environmental product information (e.g. Moosmayer, 2012; Van

Dam and De Jonge, 2015). Consequently, further research on nonlinearities concerning the impact of

41t is generally argued that mandatory sustainability labels are more effective than voluntary ones as the
former mark the full range of a product’s sustainability performance, including unfavourable levels of
performance (e.g. Maitre-Ekern and Dalhammer, 2016; Wiel and McMahon, 2005). The product lifetime label
tested in the third article (see chapter 4) was therefore designed as a mandatory label.

[9]



Chapter 1: Introduction

environmental product information is needed which would primarily serve policymakers in the field
of sustainability labelling.

The fourth article of the doctoral thesis investigates the effects of positive and negative
environmental product information on purchase behaviour, specifically on consumers’ willingness to
pay. Based on previous literature (e.g. Hartikainen et al., 2014; O’Rourke und Ringer, 2016), a
product’s carbon footprint is chosen as the information to be tested. Product carbon footprint (PCF)
is a quantitative tool from the field of industrial ecology which provides consumers with practical
guidance for judging climate change-related impacts of products (e.g. Lehmann et al., 2017; Lenzen,
2014). Drawing on Alvarez et al. (2018), PCF can be defined as an indicator measuring the direct and
indirect greenhouse gas emissions caused by a specific product during its entire life cycle. O’'Rourke
and Ringer (2016) identify a need for further research on how the quantitative information provided
by industrial ecology research influences consumer decisions. Similarly, Hartikainen et al. (2014) call
for studies measuring the impact of PCF information on consumer behaviour.

However, little attention has yet been paid to the explanation of nonlinear effects of
environmental product information on consumer behaviour. Moreover, except for O’Rourke and
Ringer (2016), all of the few pertinent studies have tested the influence of information which, unlike
PCF information, is qualitative by nature and does not stem from the industrial ecology discourse
(e.g. Mohr and Webb, 2005; Van Dam and De Jonge, 2015). In addition, apart from Moosmayer
(2012), previous studies have examined dependent variables other than WTP, such as attitudes and
purchase intentions (e.g. O’Rourke and Ringer, 2016; Van Dam and De Jonge, 2015). However,
investigating WTP appears more meaningful, since this measure accounts for a consumer’s price
consciousness which is of great importance given the fact that environmentally friendly products are
usually more expensive than their environmentally harmful equivalents (e.g. Brécard et al., 2009;
Vanclay et al., 2011). Focusing on WTP also provides insights into the extent to which companies
would be rewarded in monetary terms for labelling increases in the environmental performance of
their products. As a consequence, the present study addresses various research gaps by examining
nonlinear effects in consumers’” WTP reaction functions with respect to a product’s quantitative
environmental performance information derived from industrial ecology, namely PCF information.

The following research question is investigated:

How does the effect of positive and negative environmental information increase or decrease

with progressively higher (or lower) levels of a product’s environmental performance?

Based on the presented research questions, each article is briefly described in the next
section. In particular, the theoretical-conceptual approaches, the methodological approaches as well

as the key findings are pointed out.
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1.3 Description of articles

For each article, hypotheses regarding the determinants of sustainable purchase behaviour as well as
their relationships with each other are derived from theoretical considerations and summarised in
conceptual models. Theories from the areas of marketing, economics, social psychology and
behavioural economics are applied, extended and combined. This multi-perspective approach
enriches the classical economic principle of rational choice and utility maximisation by integrating
various psychological factors such as individual attitudes and values (Jackson, 2006; Nocella et al.,
2012). In a comprehensive theoretical overview, Jackson (2006) stresses the need for further
interdisciplinary approaches of this kind in order to increase the explanatory power of sustainable
consumption research.

All conceptual models developed in this doctoral thesis are tested by means of quantitative
empirical methods. This methodological approach is chosen for the following reasons. First,
numerous articles in the research field of sustainable consumption are based on conceptual
approaches (e.g. Fuchs and Lorek, 2005; Jackson, 2006) or qualitative empirical approaches (e.g.
Henninger et al.,, 2016; Longo et al., 2017; Shaw et al., 2016). Findings from conceptual and
qualitative work on the factors influencing sustainable consumption should, therefore, be validated.
Likewise, Hassan et al. (2016) call for more quantitative empirical studies assessing the abounding
qualitative findings from previous sustainable consumption research. Second, quantitative empirical
methods are ideally suited not only to identify factors of sustainable purchase behaviour but also to
explain their respective influential power as well as their causal relationships among each other (Hair
Jr. et al,, 2013). In addition, certain analytical techniques, including conjoint analysis, adequately map
complex decision-making processes such as purchase decisions, which are usually characterised by
trade-offs between competing alternatives and their characteristics (Rao, 2014). Third, the
generation of large, population-representative samples allows generalised conclusions to be drawn
about the influence of certain behavioural antecedents. Fourth, the use of experimental research
designs enables the investigation of consumer responses to hypothetical measures such as not yet
existing sustainability information. Consequently, insights based on quantitative empirical research
are very useful in supporting decision makers from industry and politics in developing their
sustainability strategies. In addition to the overall research goal (see section 1.1), the methodological
subgoal of this doctoral thesis is, therefore, to deliver more quantitative empirical evidence in the
field of sustainable purchase behaviour.

The first article on social banking develops a conceptual model for differentiating social from
conventional banking customers, based on which the market size is estimated. The model explains

the purchase of social banking products as compared to the exclusive purchase of conventional
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banking products. Consumer characteristics are chosen as determinants in a way to not only
represent potential differentiators between social and conventional banking customers but to be of
practical relevance for marketers. With reference to market segmentation theory (e.g. Kotler and
Keller, 2006; Wedel and Kamakura, 2000), it appears highly effective to address customers based on
a mixture of socio-demographic, behavioural and psychographic characteristics. Socio-demographic
criteria are helpful for identifying and addressing customers, e.g. by marketing communication,
whereas the other two types of criteria show a higher relevance for purchase behaviour. Likewise,
previous research on profiling sustainable consumers has increasingly highlighted the importance of
examining not only socio-demographic but also behavioural and psychographic aspects (e.g.
Diamantopoulos et al., 2003; Nilsson, 2009). A special focus is set on preferences for product
attributes since they provide a fundamental basis for explaining consumer choices regarding multi-
attributed alternatives such as financial products (Rao, 2014). In addition, ratings of perceived
importance for bank-specific features are also modelled as influencing factors.

For the purpose of data collection, a sample of 2896 German social banking customers and a
population-representative sample of 641 German conventional banking customers were compiled.
Based on that, an experimental online survey was conducted using adaptive conjoint analysis (ACA).
Conjoint analysis represents a bundle of multivariate methods well suited to estimate the structure
of an individual’s preferences for various levels of attributes of choice alternatives (Rao, 2014). The
consumer theory of Lancaster (1966), a well-established economic theory, provides the theoretical
framework of conjoint analysis by postulating that consumer preferences are not directed to a
product or service as such, but to its characteristics. The basic idea behind traditional conjoint
analysis is to decompose a consumer’s overall preference judgments for multi-attributed product
profiles into separate attribute-specific utility values or rather part-worth functions (Green and Rao,
1971). ACA expands the traditional decompositional approach by a preceding compositional task
within the questionnaire to estimate part-worth functions more accurately in terms of each
respondent’s true underlying preferences (Johnson, 1987; Rao, 2014). Conjoint analysis has already
been used in the conventional banking context (e.g. Oppewal and Vriens, 2000; Laukkanen, 2007),
but not yet in the context of social banking. Finally, for testing the conceptual model, binary logistic
regression was applied due to its strong ability to analyse group differences and predict group
affiliation based on multiple variables from various scale levels (Sreejesh et al., 2014).

The study provides an empirical indication that social banking customers differ significantly
from their conventional counterparts regarding several socio-demographic, behavioural and
psychographic factors. In comparison with conventional banking customers, social banking customers
tend to be younger, higher educated and located in larger places of residence. Contrary to existing

research on SR investors, they are male to a higher proportion than female. Moreover, social banking
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customers demonstrate stronger sustainable buying patterns and weaker preferences for financial,
but stronger preferences for social return than conventional banking customers. The results further
indicate a considerable untapped growth potential for social banks by uncovering a market size
ranging between 10 and 26% of the German adult population in 2011.

The second article on sustainable clothing develops a conceptual model for assessing the
magnitude of the ABG and the impact of possible enablers of, and barriers to, sustainable clothing
purchase behaviour. Homer and Kahle's (1988) value-attitude-behaviour hierarchy (VABH) is chosen
as the theoretical framework for this study. This social-psychological theory assumes an indirect
effect of values on behaviour through attitudes, i.e. rather abstract values influence more specific
attitudes which, in turn, influence particular behaviour patterns (Homer and Kahle, 1988). Attitudes
can be regarded as key antecedents of behaviour and are therefore an integral component of other
behavioural models, such as the theory of reasoned action (TRA) (Ajzen and Fishbein, 1980; Fishbein
and Ajzen, 1975). In research on pro-environmental and prosocial behaviour, values have also been
frequently cited as key determinants of behaviour (e.g. Lonnqvist et al., 2013; Schwartz, 2010; Urien
and Kilbourne, 2011). Although value-attitude-behaviour models have some explanatory power, they
seem unable to explain behaviour comprehensively (e.g. Homer and Kahle, 1988; McCarty and
Shrum, 1994). Research has therefore emphasised the need for extending the VABH (e.g. Do Paco et
al., 2013; Milfont et al., 2010). In line with this, a common approach in narrowing behavioural gaps in
research has been the identification of further variables improving the translation of, for instance,
attitudes into behaviour (e.g. Chatzidakis et al., 2016; Vermeir and Verbeke, 2006). Consequently,
further potential psychographic enablers of, and barriers to, sustainable clothing purchases are
integrated into the conceptual model to better explain behaviour and to strengthen the attitude-
behaviour linkage.

Based on online survey data of 1085 female German consumers, a structural equation model
(SEM) was estimated to test the conceptual model. Structural equation modelling enables the
assessment of causal relationships between so-called latent variables, i.e. variables which cannot be
directly observed such as attitudes and values (Hair Jr. et al., 2013). The effect of sociodemographic
covariates on the various constructs measured in the SEM was also assessed.

Apart from a considerable ABG, the study indicates that a positive attitude towards social-
ecological clothing standards, biospheric and altruistic values, as well as an affinity to online and
catalogue shopping, enhance sustainable clothing purchases. Egoistic and hedonic values and,
remarkably, a preference for durable clothing hinder sustainable clothing purchase behaviour. No
significant effects of the suspected barriers — fashion consciousness and price sensitivity — have been

identified.
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The third article on product lifetime labelling of electrical appliances develops a conceptual
model for explaining the preference for a long lifetime of electrical home appliances, in addition to
further hypotheses on the purchase influence of the product lifetime label. This study follows an
interdisciplinary theoretical approach (see Nocella et al., 2012, for a similar approach). By combining
the consumer theory of Lancaster (1966) with the TRA (Ajzen and Fishbein, 1980; Fishbein and Ajzen,
1975), two complementary frameworks from economics and social psychology are merged.
Lancaster’s consumer theory is well suited to examining decision-making processes in multi-attribute
choice contexts (Nocella et al., 2012) and thus provides a sound basis for measuring consumer
preferences for certain product attributes such as product lifetime. The theory is, however, less
useful in explaining potential heterogeneity in preferences (Nocella et al., 2012). For this reason, the
TRA is consulted which belongs to the most prominent social-psychological theories in research on
sustainable consumption (see, e.g., Joshi and Rahman, 2015; Liobikiené et al., 2016; Vermeir and
Verbeke, 2008). According to the TRA, intention for a specific behaviour is determined by the
attitude towards the behaviour and the corresponding subjective norm (Ajzen and Fishbein, 1980;
Fishbein and Ajzen, 1975). Subjective norm refers to the perceived social pressure to perform or not
to perform a behaviour (Ajzen, 2019). More research is often called for on the influence of social
pressure on the purchase of sustainable products or services (e.g. Demarque et al., 2015; Phipps et
al., 2013; Vermeir and Verbeke, 2008). Due to the TRA’s lower predictive power in choice contexts
(Sheppard et al., 1988), Lancaster's consumer theory is chosen as the main theoretical framework
and enriched with elements of the TRA. Consequently, attitude and subjective norm are defined as
direct psychographic antecedents of consumers’ preference for a long lifetime of electrical home
appliances. To gain deeper insights into the underlying motivational structure, consumers’ values are
also integrated as determinants into the conceptual model. Consequently, while the first two studies
of the doctoral thesis are based on one theory each, the third article combines an economic with a
socio-psychological theory in one framework. The article thus contributes to the scarce occurrence of
interdisciplinary approaches in sustainable consumption research (Nocella et al., 2012).

Using choice-based conjoint (CBC) analysis, experimental online survey data was collected
from a population-representative sample of 499 German consumers. Instead of analysing
preferences expressed by rating product or service profiles, the more recent CBC analysis examines
stated choice data collected under hypothetical purchase decision scenarios. CBC analysis is thus
considered more realistic than rating-based techniques. The process of making trade-offs among
competing attribute level combinations and of choosing the most preferred alternative is closer to
actual market activity (Rao, 2014). CBC analysis is currently considered the most widely used type of
conjoint analysis (Sawtooth Software, 2017). Many CBC studies have already been conducted in the

context of sustainable consumption (e.g. Nocella et al., 2012; Sammer and Wistenhagen, 2012;
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Scherer et al., 2018), but not yet related to product lifetime (Lieder et al., 2018; Wilhelm, 2012). By
using CBC analysis, this article differs greatly from the few studies commissioned on product lifetime
labelling (e.g. Prakash et al.,, 2018; Sircome et al., 2016), which are based on less sophisticated
research methods. Preference estimation was based on Hierarchical Bayes (HB) utility modelling
which is considered the state-of-the-art approach in analysing CBC data since it accounts for
heterogeneity in respondents’ preferences (e.g. Huber and Train, 2001; Orme and Chrzan, 2017). In
general, the approach delivers more accurate utility estimates than traditional aggregation
techniques (Orme, 2000). Finally, an SEM was estimated to test the conceptual model. The influence
of sociodemographic covariates was also accounted for in the SEM.

HB utility modelling suggests a decreasing positive effect of the product lifetime label on
purchase decisions and a deterioration of the purchase influence of existing brands compared to new
brands. Structural equation modelling indicates that the preference for a long product lifetime is
fostered by the positive attitude and the subjective norm towards purchasing long-lasting electrical
home appliances. However, the attitude only exerts a significant influence if it is driven by personal
rather than environmental gains. It is further documented that biospheric values enhance, while
stimulation values inhibit, both attitude types. Hedonic values only enhance the attitude based on
personal gains.

The fourth article develops a conceptual model mapping the effects of favourable and
unfavourable environmental product information on consumers’ WTP. More precisely, alternative
hypotheses derived from two behavioural economic theories are tested. Similar to the third study of
the doctoral thesis, this study thus combines economic and psychological considerations. Prospect
theory (Kahneman et al., 1991; Kahneman and Tversky, 1979; Tversky and Kahneman, 1991) and
disappointment theory (Loomes and Sugden, 1986) are chosen as they offer competing explanations
and predictions of how consumers react to positive and negative information on a product’s
environmental performance. Based on prospect theory, it is expected that negative deviations of a
product’s environmental performance from a given reference point have a stronger effect on WTP
than quantitatively corresponding positive deviations. Moreover, while prospect theory supports the
argument that deviations of a product’s environmental performance from a given reference point
have a continually declining concordant effect on WTP, disappointment theory supports the
reasoning that such deviations have a continually increasing concordant effect on WTP.

The analysis draws on data gained from a survey-based online experiment conducted among
a population-representative sample of 524 German consumers. The conceptual model was tested by
using a two-level, within and between-subjects SEM. The multilevel modelling approach is useful due
to the repeated measures design of the experiment (Snijders and Bosker, 2012). Each respondent

went through a series of three hypothetical purchase scenarios and reported his/her WTP for a pack
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of batteries which only varied in its PCF information. This is why the purchase occasion was
integrated as a control variable at the within-subjects level of the SEM. At the between-subjects
level, it was also controlled for the influence of concern about climate change, social desirability bias
and social demographics. Respondents’ attitude towards climate change is included because
environmental attitudes are acknowledged to impact purchase decisions (e.g. Brécard et al., 2009;
Daziano et al., 2017; Harms and Linton, 2016). To mitigate the potential bias of stated WTP, it was
explicitly controlled for the individual social desirability tendency.

Overall, the results document a strong orientation of consumers on given reference points,
such as an industry average, and confirm key assertions of prospect theory. The negative effect
caused by unfavourable PCF information on consumers’ WTP is significantly stronger than the
positive effect caused by respective favourable information. Furthermore, consumers tend to not
substantially differentiate between different high-range degrees of positive or negative
environmental product information; they rather generally reward or punish deviations from an
industry average instead of consistently accounting for the size of these deviations. From a
sustainable development perspective, the observed patterns thus highlight a problematic contrast
between the need for substantial improvements in products’ environmental performance and
current market incentives for companies.

All in all, section 1.2 and 1.3 are summarised in table 1.1. Table 1.1 provides an overview of
all articles presented in this work by showing the research questions, thematic foci, theoretical bases,
determinants of purchase behaviour, main research methods, and the key findings.

This doctoral thesis is organised into six chapters. The first chapter has introduced the
research goal, the research gaps and research questions as well as a description of the articles.
Chapters 2, 3, 4 and 5 present the four different quantitative empirical studies in the order shown in
table 1.1. Each article is preceded by a paragraph allowing for a contextual transition. The concluding
chapter summarises the results of the doctoral thesis, presents the contribution to literature,
provides practical implications and shows the limitations of the present work as well as ways for

future research.

(16]



Chapter 1: Introduction

Table 1.1 Overview of the quantitative empirical studies on sustainable consumption

Article |

Research questions: Thematic foci:

1. What is the size of the social banking market in e Consumer characteristics and market size
Germany? e  Context: Social banking

2. What characteristics are suitable to differentiate Theoretical base:
between social and conventional banking customersin o  Market segmentation theory (e.g. Kotler and

Germany? Keller, 2006; Wedel and Kamakura, 2000)

Determinants of purchase behaviour: Main research methods:
e  Consumer characteristics Data collection
— Socio-demographic e Experimental online survey using adaptive

— Behavioural (sustainable buying behaviour)

—  Psychographic (preferences for social and
financial return; perceived importance for
bank-specific features)

(explanation of the purchase of social banking

conjoint analysis

e Sample 1: German social banking customers
(n =2896); sample 2: German conventional
banking customers, population-representative
(n=641)

products versus the exclusive purchase of Data analysis

conventional banking products) e Adaptive conjoint analysis
e Binary logistic regression modelling

Key findings:

1. Social banking customers tend to be younger, higher educated and located in larger places of residence than
conventional banking customers.

2. Contrary to existing research on socially responsible investors, social banking customers are male to a higher
proportion than female.

3. Social banking customers demonstrate stronger sustainable buying patterns and weaker preferences for
financial, but stronger preferences for social return than conventional banking customers.

4. The market size ranges between 10 and 26% of the German adult population which indicates a considerable
untapped growth potential for social banks.

Article Il
Research questions: Thematic foci:
1. How large is the possible gap between a positive e Attitude-behaviour gap

attitude towards sustainable clothing and sustainable e  Context: Sustainable clothing
clothing purchase behaviour? Theoretical base:

2. Which factors enhance (enablers) or hinder e Value-attitude-behaviour hierarchy (Homer and
(barriers) sustainable clothing purchase behaviour? Kahle, 1988)

Determinants of purchase behaviour: Main research methods:

e Attitude Data collection
e Self-transcendence and self-enhancement values e  Online survey
e  Further psychographic enablers and barriers e Sample: Female German consumers (n = 1085)

Data analysis
e  Structural equation modelling (incl. socio-
demographic covariates)

(explanation of sustainable clothing purchase
behaviour)

Key findings:

1. There is a considerable attitude-behaviour gap in sustainable clothing.

2. A positive attitude towards social-ecological clothing standards, biospheric and altruistic values, as well as
an affinity to online and catalogue shopping, enhance sustainable clothing purchases.

3. Egoistic and hedonic values and, remarkably, a preference for durable clothing hinder sustainable clothing
purchase behaviour.

4. No significant effects of the suspected barriers — fashion consciousness and price sensitivity — have been
identified.
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Research questions:

1. What influence does a product lifetime label exert
on purchase decisions?

2. What motivational drivers precede consumer
preferences for product longevity?

Determinants of purchase behaviour:
(apart from the product lifetime label itself)

e Attitudes (based on personal and environmental
gains)

e Subjective norm

e Self-enhancement, self-transcendence and
openness-to-change values

(explanation of the purchase preference for a long
product lifetime of electrical home appliances)

Key findings:

Thematic foci:

e  Product lifetime labelling and consumer
preferences for product longevity

e Context: Electrical appliances

Theoretical bases:

e  Consumer theory of Lancaster (1966)

e Theory of reasoned action (Ajzen and Fishbein,
1980; Fishbein and Ajzen, 1975)

Main research methods:

Data collection

e Experimental online survey using choice-based
conjoint analysis

e Sample: German consumers, population-
representative (n = 499)

Data analysis

e Choice-based conjoint analysis (Hierarchical Bayes
utility modelling)

e  Structural equation modelling (incl. socio-
demographic covariates)

1. The product lifetime label exerts a decreasing positive effect on purchase decisions and deteriorates the
purchase influence of existing brands compared to new brands.

2. The preference for a long product lifetime is fostered by the positive attitude and the subjective norm
towards purchasing long-lasting electrical home appliances.

3. However, the attitude only exerts a substantial influence if it is driven by personal rather than

environmental gains.

4. Biospheric values enhance, while stimulation values inhibit, both attitude types.
5. Hedonic values only enhance the attitude based on personal gains.

Article IV

Research question:

How does the effect of positive and negative
environmental information increase or decrease with
progressively higher (or lower) levels of a product’s
environmental performance?

Determinants of purchase behaviour:

e Positive and negative product carbon footprint
information

(explanation of willingness to pay for a pack of

batteries)

Thematic foci:

e Favourable and unfavourable environmental
product information

e Context: Low-involvement, utilitarian product
category (batteries)

Theoretical bases:

e  Prospect theory (Kahneman et al., 1991;
Kahneman and Tversky, 1979; Tversky and
Kahneman, 1991)

e Disappointment theory (Loomes and Sugden,
1986)

Main research methods:

Data collection

e Survey-based online experiment

e  Sample: German consumers, population-
representative (n = 524)

Data analysis

e  Multilevel structural equation modelling
(controlling for purchase occasion, concern about
climate change, social desirability bias and social
demographics)
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Article IV

Key findings:

1. The key assertions of prospect theory are confirmed.

2. The negative effect caused by unfavourable product carbon footprint information on consumers’ willingness
to pay is stronger than the positive effect caused by respective favourable information.

3. Consumers tend to not substantially differentiate between different high-range degrees of positive or
negative environmental information; they rather generally reward or punish deviations from an industry
average instead of consistently accounting for the size of these deviations.

4. From a sustainable development perspective, the observed patterns thus highlight a problematic contrast

between the need for substantial improvements in products’ environmental performance and current market
incentives for companies.
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Chapter 2

Article | - Social banking in Germany: An
empirical analysis of consumer

characteristics and market sizel

! This chapter is based on Krause and Battenfeld (2019). It is reprinted by permission from Springer Nature
Customer Service Centre GmbH: Springer Nature, Journal of Business Ethics (Coming out of the niche? Social
banking in Germany: An empirical analysis of consumer characteristics and market size, Kathleen Jacobs and
Dirk Battenfeld), © Springer Science+Business Media Dordrecht 2017, (2017).
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Contextual transition

The following chapter presents the first article on the determinants of sustainable purchase
behaviour in the context of social banking. The article examines distinguishing characteristics
between social and conventional banking customers as well as the size of the social banking market
in Germany. A conceptual model for differentiating social from conventional banking customers is
developed, based on which the market size is estimated. The model explains the purchase of social
banking products as compared to the exclusive purchase of conventional banking products.
Consumer characteristics are chosen as determinants in a way to not only represent potential
differentiators between social and conventional banking customers but to be of practical relevance
for marketers. With reference to market segmentation theory (e.g. Kotler and Keller, 2006; Wedel
and Kamakura, 2000), it appears highly effective to address customers based on a mixture of socio-
demographic, behavioural and psychographic characteristics. Socio-demographic criteria are helpful
for identifying and addressing customers, e.g. by marketing communication, whereas the other two
types of criteria show a higher relevance for purchase behaviour. A consumer’s sustainable buying
behaviour is chosen as the behavioural characteristic. With regard to the psychographic dimension, a
special focus is set on preferences for product attributes since they provide a fundamental basis for
explaining consumer choices regarding multi-attributed alternatives such as financial products (Rao,
2014). More precisely, preferences for social and financial return are included in the model. In
addition, ratings of perceived importance for bank-specific features are also modelled as influencing
factors. For the purpose of data collection, a sample of 2896 German social banking customers and a
population-representative sample of 641 German conventional banking customers were compiled.
Based on that, an experimental online survey was conducted using adaptive conjoint analysis.
Conjoint analysis represents a bundle of multivariate methods well suited to estimate the structure
of an individual’s preferences for various levels of attributes of choice alternatives (Rao, 2014). The
basic idea behind traditional conjoint analysis is to decompose a consumer’s overall preference
judgments for multi-attributed product profiles into separate attribute-specific utility values or
rather part-worth functions (Green and Rao, 1971). Adaptive conjoint analysis expands the
traditional decompositional approach by a preceding compositional task within the questionnaire to
estimate part-worth functions more accurately in terms of each respondent’s true underlying
preferences (Johnson, 1987; Rao, 2014). Finally, for testing the conceptual model, binary logistic
regression was applied due to its strong ability to analyse group differences and predict group

affiliation based on multiple variables from various scale levels (Sreejesh et al., 2014).
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Abstract

The social banking market constitutes a small but rapidly growing submarket of the global banking
sector. Due to an explicit commitment to sustainability, social banking is a segment of banking
services which is not exclusively focused on economic performance criteria but pursues ecological
and social goal dimensions on an equal footing. Information on the number and reachability of
potential social banking customers is essential for social banks to further promote sustainable
consumption in finance. In scientific research, social banking is considered a relatively new field, still
lacking empirical analyses regarding the market size and specific consumer behaviour. This study
addresses the research gap by generating the first insights into the German social banking market.
Based on an online survey using an adaptive conjoint analysis, a large data set covering 3537
respondents was compiled. Sample 1 comprises 2896 respondents who are customers of three major
social banks in Germany. Sample 2 covers the remaining 641 respondents who represent the German
adult population and exclusively buy from conventional banks. Logistic regression modelling reveals
that social banking customers differ significantly from their conventional counterparts regarding
several socio-demographic, behavioural and psychographic factors. In comparison with conventional
banking customers, social banking customers tend to be younger, higher educated and located in
larger places of residence. Contrary to existing research on socially responsible investors, they are
male to a higher proportion than female. Moreover, social banking customers demonstrate stronger
sustainable buying patterns and weaker preferences for financial, but stronger preferences for social
return than conventional banking customers. The results further indicate a considerable untapped
growth potential for social banks by uncovering a market size ranging between 10% and 26% of the

German adult population. Finally, suggestions for marketing strategies and future research are given.

Keywords

Adaptive conjoint analysis, Consumer characteristics, Ethical banking, Market size, Social banking,

Socially responsible investors, Sustainable consumer behaviour, Sustainable consumption
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2.1 Introduction

As intermediaries, financial institutions are able to channel capital to different projects or industries
and, therefore, to influence the sustainability impacts of their clients (e.g. Thompson and Cowton,
2004; Weber, 2014a). The financial sector thus plays a key role in positively contributing to the
sustainable development of society (Weber et al., 2014; Wiek and Weber, 2014). However,
corresponding business models such as social banking are only weakly pronounced (Weber et al.,
2014). According to the triple bottom line principle, social banking refers to a bank’s equal
consideration of profit, the environment and people when judging investment and lending
opportunities, unlike the traditional focus on profit alone (Benedikter, 2011; Paulet et al., 2015). By
investing in social banking products, consumers, therefore, gain a blended value return combining
both financial and social returns (Emerson, 2003). With a substantially different business model,
social banking goes beyond the logic of corporate social responsibility, which is often used as a mere
window-dressing device based on the striving for profits (Weber, 2014a; Wu and Shen, 2013).
Instead of speculating on financial markets, social banks primarily invest in the real economy by
concentrating on the core business of banks: savings collection and credit distribution (Cornée et al.,
2016; Paulet et al., 2015). Social banking, also often referred to as ethical banking, is still a relatively
recent phenomenon. In Europe, for example, it has been present for no more than about 40 years
(Benedikter, 2011; Weber, 2013). Since the outbreak of the latest financial crisis in 2007, public
interest in social banking has been rapidly increasing due to a growing need for ethics in finance
(Benedikter, 2011; Boatright, 2014; Weber and Remer, 2011).

The social banking market constitutes a small but rapidly growing submarket of the global
banking sector. The average total assets of social banks worldwide amounted to merely 0.2% of the
average total assets of conventional financial institutions in 2012. However, social banks were
growing more strongly than conventional banks with an average annual growth rate in net income of
around 16% between 2007 and 2012 (Weber, 2013). In Germany, social banking has also heavily
strengthened its position during the last years (Oko-Test, 2010), yet it still is a niche market. The
number of German social banking customers amounted to roughly 0.3% of the German adult
population in 2011.2

Principally, knowledge about the market size, defined as the number of potential buyers of

certain products, provides a crucial basis for any manager’s strategic planning and decision-making

2 The number of customers of the three largest social banks in Germany (GLS Bank, UmweltBank and
EthikBank) equalled 175,210 at the end of the first half of 2010 (Handelsblatt, 2010). The number of German
citizens aged 16 years and above amounted to 69,015 thousand in 2011 (Axel Springer and Bauer Media Group,
2011).
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(Kotler and Keller, 2006). An emerging market, such as the German social banking market, usually
embraces substantial growth reserves (Becker, 2012). Social banks in Germany would thus benefit
particularly from information on the market size. According to Kotler and Keller (2006), potential
buyers of social banking products can be roughly described as all those conventional banking
customers sharing a particular need for social banking products. Considering the largely conventional
banking market, it appears beneficial to examine the characteristic differences between social and
conventional banking customers. A resulting social banking customer profile can then be used by
marketers to identify potential social banking customers among the conventional customer base. The
underlying assumption here is that a person fitting to that profile is regarded as having a particular
need for social banking products.

Information on the number and reachability of potential social banking customers is essential
for social banks to grow and further promote sustainable consumption in finance. However, social
banking is considered a relatively new field of scientific research, still lacking major empirical findings
regarding the market size and specific consumer behaviour. In fact, no study estimating the size of
the social banking market could be found due to the emergent nature of this trend. Moreover,
research on sustainable consumer behaviour in the banking sector has mainly focused on socially
responsible investors and, thus, failed to incorporate the social banking perspective so far. This study
addresses the research gap by generating the first insights into the German social banking market.
Consequently, the research questions are ‘What is the size of the social banking market in Germany?’
(1st research question) and ‘What characteristics are suitable to differentiate between social and
conventional banking customers in Germany?’ (2nd research question).

To address both questions, a large-scale, quantitative study was conducted based on an
adaptive conjoint analysis to effectively measure consumer preferences. A special focus was set on
preferences since they provide a fundamental basis for explaining consumer choices regarding multi-
attributed product alternatives such as financial products (Rao, 2014). For the purpose of data
analysis, binary logistic regression was applied due to its strong ability to analyse group differences
and predict group affiliation based on multiple variables from various scale levels (Sreejesh et al.,
2014). The paper provides an empirical indication that customers of social banks differ significantly
from customers of conventional banks regarding 16 out of 19 examined characteristics. Findings on
the market size further suggest a considerable untapped growth potential for social banks. In
contrast to a 0.3% share of current customers, the market size ranges between 10% and 26% of the
German adult population in 2011.

Prompted by the paucity of research on social banking customers, the following section
presents an overview of the extant literature on socially responsible investors and sustainable

consumers as basis for developing the hypotheses of this paper (‘Literature Review and Hypotheses
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Development’ section). ‘Methods’ describes the methodology and samples used to address the
research questions. The results of the empirical analysis are presented and discussed in ‘Results and
Discussion’. Finally, ‘Conclusions and Implications’ draws conclusions as well as implications for

sustainability marketing practice and future research based on the findings of this paper.

2.2 Literature review and hypotheses development

2.2.1 Preliminary considerations

Consumer characteristics chosen within this study are intended to not only represent potential
differentiators between social and conventional banking customers but also to be of practical
relevance for marketers. Referring to standard marketing literature with a special focus on market
segmentation (e.g. Kotler and Keller, 2006; Wedel and Kamakura, 2000), it is highly effective to
address customers based on a mixture of socio-demographic, behavioural and psychographic
characteristics. Socio-demographic criteria are thus helpful for identifying and addressing customers,
e.g. by marketing communication, whereas the other two types of criteria show a higher relevance
for purchase behaviour. Likewise, previous research on profiling sustainable consumers has
increasingly highlighted the importance of examining not only socio-demographic but also
behavioural and psychographic aspects (Diamantopoulos et al., 2003; Nilsson, 2009; Straughan and
Roberts, 1999). To avoid a prediction of market size based on an oversimplified consumer profile, a
mixture of different types of consumer characteristics was therefore appropriate.

In the following sections, the literature on socially responsible investors (SR investors) and
sustainable consumers is reviewed as a suitable basis for developing hypotheses. Socially responsible
investment or investing (SRI) covers investment decisions which integrate social, environmental or
corporate governance criteria into an otherwise financially driven investment process (Sandberg et
al., 2009). Obviously, SRI and social banking are linked, since both concepts deal with ethics in
finance. In contrast to social banking, the primary aim of SRl is, however, to guarantee attractive
financial returns by investing in funds that also consider socially responsible aspects (Weber, 2014a;
Weber et al., 2011). Hence, only a few SRI funds meet the holistic ethical needs of social banks
(Weber, 2011). SR investors are therefore not necessarily customers of social banks. Nevertheless,
research results on SR investors deliver first concrete insights into ethical or sustainable consumer

behaviour® in the banking industry. Even similar to this paper, previous studies on SR investors are

3 |n line with a shared understanding in consumer research, the terms ‘ethical’ and ‘sustainable’ are used
interchangeably throughout this article.
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often based on a comparison with conventional investors (e.g. Junkus and Berry, 2010; MclLachlan
and Gardner, 2004; Rosen et al., 1991).

Additionally, findings from the more general literature stream on sustainable consumption,
which refers to consumer behaviour that is motivated by social and/or environmental considerations
(Luchs and Mooradian, 2012), were taken into account. For more than 40 years, interdisciplinary
research has been conducted to explore the determinants of sustainable consumption (for reviews
and compilations, see e.g. Jackson, 2006; Kilbourne and Beckmann, 1998; Newholm and Shaw, 2007;
Reisch and Thggersen, 2015). The research field has become, however, rather fragmented with weak
interrelations between the literature references (McDonald et al., 2009). Whereas foodstuffs and
household products are subject of the most established research on sustainable consumption
(Liobikiené et al., 2016; McDonald et al., 2009), social banking can be seen as one of the many under-
researched subareas. As patterns of sustainable consumer behaviour were found to differ across
different product sectors (McDonald et al., 2009), research findings need to be transferred cautiously

to the social banking context.

2.2.2 Socio-demographic characteristics

Several researchers concluded that the typical SR investor is female (e.g. Junkus and Berry, 2010;
Nilsson, 2009; Schueth, 2003), younger and higher educated (e.g. Bauer and Smeets, 2015; Junkus
and Berry, 2010; Tippet and Leung, 2001). Only a few deviating research results exist, for instance
stating that SR investors are male (Haigh, 2007) or middle-aged (Escrig-Olmedo et al., 2013; Lewis
and Mackenzie, 2000). These findings are largely in line with research on sustainable consumer
behaviour such that sustainable consumption is predominately exercised by higher-educated women
(e.g. Brécard et al., 2009; Diamantopoulos et al., 2003; Koos, 2011). Regarding age, some studies
suggest sustainable consumers are being younger (Brécard et al., 2009; Diamantopoulos et al., 2003),
whereas other studies highlight an inverted U-shaped age effect, which means that middle-aged
people consume more sustainably relative to younger and older consumers (Koos, 2011; Kostakis and
Sardianou, 2012; Starr, 2009). The hypotheses regarding gender, age and educational achievement

follow the overall picture of previous research.

Hypothesis H1a Social banking customers are female to a higher proportion than male compared to

conventional banking customers.
Hypothesis H1b Social banking customers are younger than conventional banking customers.

Hypothesis H1c Social banking customers are higher educated than conventional banking customers.
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With regard to income, research results on SRI behaviour are highly ambiguous. Findings
range from no influence on SRI behaviour (McLachlan and Gardner, 2004; Nilsson, 2009) to typically
lower (Rosen et al.,, 1991), moderate (Lewis and Mackenzie, 2000) and higher levels of income
(Escrig-Olmedo et al., 2013) of SR investors. It is important to note that Rosen et al. (1991) compared
SR investors with conventional investors who earned over-average income. As measured by the
population, the income level of SR investors was rather equal. Research on sustainable consumers
frequently examines income as a potential determinant of sustainable consumption. Several studies
indicate a positive relationship between income and sustainable consumption (e.g. Brécard et al.,
2009; Koos, 2011; Starr, 2009), whereas there is also evidence for an inverted U-shaped income
effect (Torgler and Garcia-Valifias, 2007). Based on the more comprehensive and consistent research

findings on sustainable consumers, a positive influence of income is hypothesised.

Hypothesis H1d Social banking customers earn higher levels of income than conventional banking

customers.

In contrast to the above-mentioned determinants, which experienced relatively wide
attention in SRl research, the influence of urbanity was hardly investigated. Nilsson (2009) concluded
that investors living in urban areas do not invest differently in SRI funds than investors living in rural
areas. More general research, however, revealed that sustainable consumers live in urban rather
than in rural areas (BBMG, GlobeScan and SustainAbility, 2012; Brécard et al., 2009). Torgler and
Garcia-Valifias (2007) identified an inverted U-shaped effect between size of place of residence and
sustainable consumer behaviour. Due to a lack of research on SR investors, the major finding from

research on sustainable consumers serves as the basis for the following hypothesis.

Hypothesis Hle Social banking customers live in more urban areas than conventional banking

customers.

2.2.3 Behavioural and psychographic characteristics

From a behavioural perspective, SR investors usually choose a more sustainable way of life compared
to conventional investors (Lewis, 2001; Lewis and Mackenzie, 2000; Rosen et al., 1991). More general
research likewise shows that sustainable consumption can be related to other forms of
environmental action (e.g. Black and Cherrier, 2010; Gilg et al., 2005). Several well-established
behavioural theories such as Ajzen’s (1985) theory of planned behaviour or the value-attitude-
behaviour hierarchy of Homer and Kahle (1988) imply that people principally act according to their
values, beliefs or attitudes. A sustainable lifestyle, therefore, demonstrates a holistic concept

comprising sustainable buying behaviours which can emerge in more than one area of life. It is thus
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hypothesised that social banking customers differ from conventional banking customers regarding

their general sustainable buying patterns such as grocery shopping of organic or fair trade products.

Hypothesis H2a Social banking customers practice sustainable buying behaviour more strongly than

conventional banking customers.

Furthermore, psychographic factors were intensely examined by researchers such as the
underlying motives of SR investors (e.g. Beal et al., 2005; Dorfleitner and Utz, 2014; Mackenzie and
Lewis, 1999). On the one hand, studies highlight the importance of high financial return for SR
investors (e.g. Dorfleitner and Utz, 2014; Koellner et al., 2005; Nilsson, 2009). Lower perceived future
returns can thus lead to a decrease in demand for SRI (Nilsson, 2009). On the other hand, researchers
figured out that SR investors are also driven by ethical concerns along with the willingness to sacrifice
financial for social return (e.g. Hofmann et al., 2008; Lewis and Mackenzie, 2000; Pasewark and Riley,
2010). As the concept of social banking is even more strictly grounded on ethical values than the
concept of SRI (Weber, 2011), it can be assumed that this willingness is even stronger among social
banking customers. Besides, social return describes the unique selling proposition of social banks as
well as their main point of differentiation compared to conventional banks (San-Jose et al., 2011).
Likewise, a significant body of knowledge about fundamental psychographic characteristics of
sustainable consumers, such as their values (e.g. Steg et al., 2014a; Thggersen and Olander, 2002),
motivations (e.g. Freestone and McGoldrick, 2008; McEachern and McClean, 2002) and preferences
(e.g. Hampl and Loock, 2013; Thompson et al., 2010), has developed. As consumer preferences for
product attributes are often found to be particularly purchase relevant (Rao, 2014), they build the
core of this examination. Preference studies on sustainable consumption have especially examined
the trade-off between a product’s price and its sustainability attributes. Overall, findings highlight the
willingness of certain consumers to pay a price premium for the more sustainable product alternative
(e.g. Hampl and Loock, 2013; Thompson et al., 2010). Preferences for social and financial return are
thus hypothesised to be key differentiators between social banking customers and their conventional

counterparts.

Hypothesis H2b Social banking customers have stronger preferences for social return than

conventional banking customers.

Hypothesis H2c Social banking customers have weaker preferences for financial return than

conventional banking customers.

The framework of hypotheses was extended by further variables to explore their influence as
distinguishing features. Considering a possible change of bank, nine aspects regarding a consumer’s

perceived importance for bank-specific features were chosen based on exploratory expert interviews
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with representatives of the cooperating social banks. The attributes mainly refer to general
differences between social and conventional banks in Germany. For instance, German social banks
offer comparatively few products and cashpoints, and rely relatively strongly on online banking
services. The underlying assumption is that a conventional banking customer, apart from social and
financial return, might cherish specific social banking features or might be willing to sacrifice specific
conventional banking features in order to become a customer of a social bank. In summary,
‘comprehensive online and mobile banking services’, ‘competency and fairness in consulting’, ‘social
commitment’ and ‘promise of non-gambling’ were chosen as rather social banking-related features.
A ‘wide range of products’, ‘consulting also in the evening and on weekends’, ‘easy access to
branches’, ‘free access to many cashpoints’ and ‘public image’ were chosen as rather conventional
banking-related features. Figure 2.1 depicts the entire conceptual framework for differentiating

social from conventional banking customers.

Socio-demographic consumer characteristics

Hla Gender [female] (+) —
Hlb Age (-) —
Hlc Educational achievement (+) —
Hid Income level (+) -
Hle Urbanity of place of residence (+) —

Behavioural and psychographic consumer characteristics

H2a Sustainable buying behaviour (+) — Social banking

H2b Preferences for social return (+) 1 | customer (relative to

H2c Preferences for financial return (-) conventional banking
Perceived importances for bank-specific features customer)

Products and |Wide range of products —
services Comprehensive online and mobile banking —
Consulting also in the evening and on weekends [

Consulting - - -
Competency and fairness in consulting —
I Easy access to branches —
Accessibility y -
Free access to many cashpoints ]
Publicimage ]
Other Social commitment

Promise of non-gambling

Figure 2.1 Conceptual framework for differentiating social from conventional banking customers
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2.3 Methods

2.3.1 Adaptive conjoint analysis

Preliminary considerations

Conjoint analysis represents a bundle of multivariate methods well suited to estimate the structure
of an individual’s preferences for various levels of attributes of choice alternatives (Rao, 2014). The
consumer theory of Lancaster (1966) provides the theoretical framework of conjoint analysis in
marketing research by claiming that consumer preferences are not directed to the goods themselves,
but to their attributes. The basic idea behind traditional conjoint analysis is to decompose a
consumer’s overall preference judgments for multi-attributed product profiles into separate
attribute-specific utility values or rather part-worth functions (Green and Rao, 1971). Adaptive
conjoint analysis (ACA) expands the traditional decompositional approach by a preceding
compositional task within the questionnaire to estimate part-worth functions more accurately in
terms of each respondent’s true underlying preferences (Johnson, 1987; Rao, 2014). Conjoint
analysis has already been used in the conventional banking context, e.g. to measure credit card
preferences (Kara et al.,, 1994), service quality preferences (Oppewal and Vriens, 2000) or retail

channel preferences (Laukkanen, 2007), but not yet in the context of social banking.
Survey design

A computerised ACA was designed by using the ACA package of Sawtooth Software, a supplier of
standard survey software for conjoint analysis. The ACA questionnaire was built upon an instant
access savings account, a common financial product of the social and conventional banking market in
Germany. With regard to hypotheses H2b and H2c, consumer-relevant attributes needed to reflect a
trade-off between social and financial return. They were thus chosen by means of company-specific
information from corporate websites such as product portrayals and mission statements, as well as
scientific evidence on the differences between social and conventional banks (San-Jose et al., 2011).
The interest rate constitutes a critical product feature of an instant access savings account which is
directly linked to a consumer’s financial return. To account for social return, three more attributes
were selected: social-ecological placement of assets, information transparency and participation.
Besides a social-ecological placement of assets and information transparency as key distinguishing
features (Cornée et al.,, 2016), social banks also support active participation of stakeholders in
decision-making (San-Jose et al., 2011). Preferences for financial return are thus expressed by

preferences for the interest rate, and preferences for social return are expressed by preferences for a
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social-ecological placement of assets, information transparency and participation. A final

constellation of product attributes and attribute levels is displayed in table 2.1.

Table 2.1 Attributes and attribute levels of the adaptive conjoint analysis survey

Attributes Attribute levels
Interest rate 0.50%

1.50%

2.00%

2.25%

2.50%

3.00%
Social-ecological placement of assets ~ None (conventional)

Only instant access savings account

Entire bank
Information transparency None

By sector

Full
Participation No

Yes

Care was taken that all attribute levels were feasible from a company’s point of view and
easy to communicate to the respondents. To avoid distortion of the study results, it was aimed at
setting an almost equal number of levels per attribute (Wittink et al., 1982, 1989). Only the interest
rate was broken down into a comparatively large number of levels since it was expected that
consumer preferences would respond strongly to small changes in interest rate levels. They ranged
from 0.5% to 3.0% to amply cover the average interest rates for instant access savings accounts
offered by social and conventional banks in Germany during the time of data collection. On average,
social banks offered a lower interest rate than conventional banks.* Three major types of a social-
ecological placement of assets can be currently observed in the global banking market. Conventional
banks primarily invest the money of their customers in conventional projects aiming at profit
maximisation, whereas social banks usually place the entire assets according to sustainability criteria
(San-Jose et al.,, 2011). Some conventional banks have, however, recently started to offer social
banking products as an add-on to their overall conventional investment policy (Weber, 2014b). With

regard to information transparency, consumers usually have either no transparency on the use of

4 According to a German comparison portal, the average interest rate for conventional instant access savings
accounts with an investment amount of 5000 € stood at 2.2% at the beginning of October 2011 (Franke-
Media.net, 2015). The corresponding average interest rate offered by social banks stood at around 1.0% (Oko-
Test, 2010).
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their money or partial transparency concerning the branch they invest in or full transparency
concerning the specific project they invest in. Social banks usually offer partial or full transparency. In
the area of participation, social banking is less developed compared to other financial institutions
and mainly refers to the consideration of a saver’s intention regarding the utilisation of funds (Paulet
et al., 2015; San-Jose et al., 2011). Hence, consumers can principally participate in the choice of their

investment projects or not, so two levels seemed to be sufficient.
Procedure

The ACA was separated into four successive and interrelated survey phases (see Sawtooth Software,
2007, for a detailed technical explanation). The first two phases made up the compositional, or the
so-called self-explicated task, where respondents (1) ranked their preferences for the attribute levels
and (2) rated their relative importance of each attribute. Based on the resulting prior part-worth
functions, a series of 13 paired comparisons of instant access savings accounts varying in their
attribute levels was composed for each respondent. In the third phase, the core of the ACA,
respondents had to indicate whether and how strongly they prefer a certain investment alternative
over the other on a five-point ordinal rating scale. Following each paired comparison, estimated part-
worth functions as well as subsequent pairs questions were updated. The resulting final part-worth
functions were calibrated within the last phase. On this basis, the attribute-specific relative

importance for each respondent was calculated.
Sample characteristics

On the basis of two samples, a total of 3537 usable online questionnaires were completed during the
survey period in October 2011. All participants were recruited by email. Sample 1 comprises 2896
respondents who are customers of three major social banks in Germany (EthikBank, GLS Bank and
Triodos Bank, Germany) and at least 16 years of age. As social banking customers, they may also be
customers of conventional banks. The sample was drawn and provided by the respective social
banks. Sample 2 covers the remaining 641 respondents who are German citizens aged 16 years and
above and hold accounts exclusively with conventional banks. Sample 1 thus represents social and
sample 2 conventional banking customers in Germany aged 16 years and above. The ACA revealed
45,981 evaluations resulting from 13 paired comparisons graded by each of the 3537 respondents.
Respondents of sample 2 were recruited via an online panel of a market research company

(puls Marktforschung). It was intended to draw a sample representative of the German adult
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population to allow for population-based implications regarding the market size.> To verify
population representativeness, chi-square tests were used to test the distribution of sample 2 for
homogeneity with the one of the German adult population as reported by Axel Springer and Bauer
Media Group (2011) regarding specific characteristics such as gender, age, highest educational
achievement and size of place of residence (see Heinzle and Wistenhagen, 2012, for a similar
approach). As presented in table 2.2, no statistically significant differences were found between
sample 2 and the German adult population with regard to the chosen criteria.® Table 2.2 gives a
thorough overview of the input factors (observed and expected marginal distribution of sample 2)
and the output factors (chi-square value, degrees of freedom and p-value) of all chi-square tests.
Apart from the ACA, all calculations of this study were carried out by using the statistical software

packages R and IBM SPSS Statistics.

> The German population covers not only conventional banking customers, but also a minor share of social
banking customers. Since it can be assumed that this small group does not affect the fundamental population
structure, it is reasonable to compare sample 2 with the German population.

6 Concerning education, it should be noted that the chi-square test only just failed to reach significance (p-
value = 0.059). The respondents of sample 2 might be slightly higher educated on average than the population,
indicated by a smaller share of people holding a secondary modern school qualification and larger shares in
respect of the remaining higher educational levels. Such a difference could give rise to a selection bias, which
should be kept in mind when appreciating the results of the study.
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Table 2.2 Comparison of sample 2 with the German adult population

Characteristics German Sample 2 Chi-
population®  Observed Expected square test
% % n n x? df p-
100.0 100.0 641 641 value
Gender
Female 51.2 49.9 320 328 0.209 1 0.647
Male 48.8 50.1 321 313
Age
Under 20 years old 5.6 3.7 24 36 3.261 5 0.660
20 to 29 years old 143 147 94 92
30 to 39 years old 143 144 92 92
40 to 49 years old 19.6 19.8 127 126
50 to 59 years old 16,5 153 98 106
60 years and older 29.8 32.1 206 191

Highest educational achievement
No school qualification or still at

3.1 2.2 14 20 10.635 5 0.059
school
Seco‘n.dar‘y modern school 422 343 220 271
qualification
Secondary school certificate 28.8 32.8 210 185
University entrance qualification 122 139 89 78
University degree 12.6 154 99 81
Doctorate® 1.1 1.4 9 7
Size of place of residence
Below 20,000 inhabitants 41.4 38.2 245 265 1991 3 0.574
20,000 to 99,999 inhabitants 27.3 29.8 191 175
100,000 to 499,999 inhabitants 15.0 144 92 96
500,000 inhabitants and more 16.2 17.6 113 104

2 Figures of Axel Springer and Bauer Media Group (2011)
b Category added based on micro-census data (Statistisches Bundesamt, 2011)

2.3.2 Binary logistic regression

Preliminary considerations

Binary logistic regression investigates two predefined groups towards significant differentiators and
enables the classification of new elements into those groups. On the basis of one or more
independent variables, probabilities of group affiliation are determined. This classification function
can be used to forecast buying behaviour and therefore enables the estimation of market size.” The

main advantage of logistic regression over discriminant analysis, which is often used alternatively, is

7 Generally, there are various techniques for market potential estimation (see Waheeduzzaman, 2008, for a
comparison of different methods). If causality between variables is important, regression modelling
demonstrates an approach of good predictive power. In contrast to economists, marketers commonly focus on
the consumer when estimating market potential (Waheeduzzaman, 2008). It therefore seems appropriate to
determine the demand for social banking products based on specific consumer characteristics.
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its robustness. Without hurting any distribution assumptions, logistic regression allows for
incorporating a mixture of independent variables of metric as well as non-metric scale levels

(Sreejesh et al., 2014).
Procedure

In this study, two predefined groups were examined: social banking customers (sample 1) and
conventional banking customers (sample 2). Both categories of the dependent variable can,
therefore, be described as ‘purchase of social banking products’ versus ‘exclusive purchase of
conventional banking products’. Independent variables were determined on the basis of conceptual
considerations, as described in the ‘Literature Review and Hypotheses Development’ section. In
addition to preference data from the ACA, the questionnaire sought information on
sociodemographic and further behavioural and psychographic characteristics of the respondents.
From that, 21 metric and non-metric variables were selected in line with the conceptual framework.
As customary, ordinal variables based on Likert scales were interpreted as metrically scaled and each
of the remaining non-metric variables was transformed into one or several binary variables.
Appendix 1 provides the descriptive statistics of all independent variables for both samples.

Since independent variables of any regression analysis should be largely free of
multicollinearity, a test was conducted by measuring the variance inflation factors (VIF) based on
linear regression (Midi et al., 2010). Considering that perfect multicollinearity exists among the
measured preferences by nature®, one of the four variables had to be separated from the subsequent
logistic regression model. The influence of one excluded variable can be explained by the influence of
the remaining three variables though. The same is true for the categories of each nonmetric variable.
According to table 2.3, the test indicated that a combination of the three preferences for social
return (social-ecological placement of assets, information transparency and participation) yielded the
best results in terms of low multicollinearity and, therefore, appeared to be the most suitable basis
for logistic regression. Following propositions towards more conservative cut-off values (Allison,

1999; Zuur et al., 2010), a VIF of above two was chosen as an indicator of increased multicollinearity.

8 Based on the concept of relative importance within conjoint analysis, a respondent’s values of all four
preference variables always add up to 100%.
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Table 2.3 Test for multicollinearity of the initial and final variable set

Variables Variance inflation factor?
Initial Final
variable set variable set
Socio-demographic consumer characteristics
Gender
Female®
Male 1.082 1.080
Age
Under 20 years old 1.796 1.795
20 to 29 years old 1.635 1.634
30 to 39 years old®
40 to 49 years old 1.629 1.627
50 to 59 years old 1.542 1.539
60 years and older 1.585 1.581
Highest educational achievement
No school qualification or still at school 1.725 1.725
Secondary modern school qualification 1.372 1.360
Secondary school certificate 1.264 1.262
University entrance qualification 1.151 1.150
University degree®
Doctorate 1.106 1.106
Monthly net household income
Below 1000 € 1.388 1.381
1000 to 1999 € 1.540 1.539
2000 to 2999 €°
3000 to 3999 € 1.449 1.449
4000 to 4999 € 1.335 1.335
5000 € and more 1.276 1.275
not specified 1.265 1.265
Size of place of residence
Below 20,000 inhabitants 1.454 1.453
20,000 to 99,999 inhabitants 1.373 1.373
100,000 to 499,999 inhabitants 1.350 1.350
500,000 inhabitants and more®
Behavioural and psychographic consumer
characteristics
Purchase of natural and organic products 3.663
Purchase of fair trade products 2.179
. . . 1.694
Consideration of eco-labels when purchasing 3.466
groceries
Preferences
Social-ecological placement of assets 1.550 1.548
Information transparency 1.199 1.199
Participation 1.254 1.249
Interest rate®
Perceived importances for bank-specific features
Wide range of products 1.316 1.315
Comprehensive online and mobile banking services 1.252 1.251
Consulting also in the evening and on weekends 1.206 1.205
Competency and fairness in consulting 1.491 1.490
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Variables Variance inflation factor?
Initial Final
variable set variable set

Easy access to branches 1.348 1.345
Free access to many cashpoints 1.318 1.317
Public image 1.230 1.225
Social commitment 1.449 1.449
Promise of non-gambling 1.482 1.482

@ Based on linear regression analysis (dependent variable: see logistic regression,

n =3537)

b Excluded variables

As expected, the test further revealed increased multicollinearity among the three variables
describing sustainable buying behaviour: ‘purchase of natural and organic products’, ‘purchase of fair
trade products’ and ‘consideration of eco-labels when purchasing groceries’. Based on a factor
analysis by means of principal axis factoring, these variables were condensed to one variable called
‘sustainable buying behaviour’ by weighting and averaging the items according to the factor loadings.
A repetition of the test of multicollinearity with the final variable set showed that it seemed to be no
longer affected by multicollinearity. The factor matrix along with its quality criteria is presented in

table 2.4.

Table 2.4 Factor matrix of variables concerning sustainable buying behaviour

Variables Factor®

Purchase of natural and organic products 0.900

Purchase of fair trade products 0.762

Consid.eration of eco-labels when purchasing 0.907

groceries

Kaiser-Meyer-0lkin measure of sampling adequacy 0.727

Bartlett's test of sphericity (approx. x?) 6506.71 (df = 3, p-value = 0.000)

2 Extraction method: principal axis factoring

After having specified the variables, samples 1 and 2 were each halved by drawing two
random samples. One half of each sample was used as a training sample for estimating the
parameters of the logistic regression model. The remaining halves were withheld as control samples
to subsequently classify their respondents by means of the regression model calculated first. Using
only one sample for estimation and prediction purposes would lead to biased results as classification
rates are then usually overestimated (Morrison, 1969). Consequently, both subsamples of sample 2
need to be population-representative as well. As presented in appendices 2 and 3, no statistically

significant differences were found between them and the German population.
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2.4 Results and discussion

2.4.1 Differences between social and conventional banking customers

Table 2.5 displays the estimated binary logistic regression model, especially regression coefficients
(B) and odds ratios (Exp(B)) of all independent variables. Here, an odds ratio defines the factor by
which the odds of purchasing social banking products change for a one-unit increase in the
independent variable. To make regression parameters more comparable, all metric variables were
standardised by setting means to 0 and standard deviations to 1 before using them in the logistic
regression. Odds ratios were thus calculated for a one standard deviation unit change in the metric
variables. For a dummy variable, the odds ratio is interpreted as the ratio of odds for one dummy
variable category to the odds of the reference category (Pampel, 2000). According to table 2.5, social
banking customers differ significantly from their conventional counterparts with regard to 16 out of
19 independent variables. The regression model reveals a high goodness of fit expressed by the p-

value of the likelihood ratio test and the Nagelkerke pseudo-R2 statistic.

Table 2.5 Binary logistic regression model for the differentiation between social and conventional

banking customers

Independent variables Regression parameters® p- Hypo-
(n=3537) value® thesis®
B SE Exp(B) %A°

Socio-demographic consumer

characteristics
Gender Rk Hla n.s.
Female®
Male 1.094 0.274 2.986 199 ***
Age Rk Hibs.
Under 20 years old 1.042 1.023 2.835 183
20 to 29 years old 1.492 0.454 4.444 344 ***
30 to 39 years old 1.955 0.438 7.063 606 ***
40 to 49 years old 1.923 0.404 6.842 584 ***
50 to 59 years old 1.600 0.424 4.954 395 ***
60 years and older®
Highest educational achievement ok Hics.

No school qualification or still at school  1.793 1.305 6.009 501
Secondary modern school qualification®

Secondary school certificate 1.156 0.408 3.177 218 **
University entrance qualification 1.933 0456 6.910 591 ***
University degree 3.134 0.421 22.954 2195 ***
Doctorate 3.642 0.756 38.164 3716 ***
Monthly net household income H1d n.s.
Below 1,000 €¢
1,000 to 1,999 € 0.514 0.532 1.672 67
2,000t0 2,999 € 0.390 0.532 1.476 48
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Independent variables Regression parameters? p- Hypo-
(n=3537) value® thesis®
B SE Exp(B) % AP
3,000 to 3,999 € 0.366 0.555 1.442 44
4,000 t0 4,999 € 0.333 0.642 1.395 40
5,000 € and more 1.599 0.854 4.949 395 +
not specified 1.117 0.636 3.055 206 +
Size of place of residence * Hless.
Below 20,000 inhabitants -0.829 0.340 0.437 -56 *
20,000 to 99,999 inhabitants -0.766 0.368 0.465 -54 *
100,000 to 499,999 inhabitants 0.124 0.401 1.132 13

500,000 inhabitants and more®
Behavioural and psychographic consumer

characteristics
Sustainable buying behaviour 1.240 0.156 3.456 246 *** H2as.

Preferences H2b &
Social-ecological placement of assets 1.059 0.167 2.882 188 *** H2cs.
Information transparency 0.526 0.133 1.692 69 ***
Participation 0.303 0.131 1.354 35 *

Perceived importances for bank-specific

features
Wide range of products -0.481 0.154 0.618 -38 **

Comprehensive online and mobile
banking services
Consulting also in the evening and on

0.313 0.144 1.368 37 *

-0.496 0.142 0.609 -39 xkx*

weekends
Competency and fairness in consulting 0.261 0.143 1.298 30 +
Easy access to branches -0.740 0.171 0.477 —52 *xx*
Free access to many cashpoints -0.153 0.157 0.858 -14
Public image -0.395 0.163 0.673 -33 *
Social commitment 0.751 0.153 2.120 112 ***
Promise of non-gambling 0.517 0.138 1.677 68 ***
Constant -0.729 0.656 0.482 -52
Likelihood ratio test x> 1220.505 (df = 33, p-value = 0.000)
Nagelkerke R? 0.815

2 Differentiators between the categories of the dependent variable 'purchase of social banking
products' (coded as 1, n=2896) and 'exclusive purchase of conventional banking products'
(coded as 0, n = 641) were identified. B is the regression coefficient and Exp(B) the odds ratio.

® Percent change in the odds of purchasing social banking products, % A = (Exp(B) -1)*100

¢ Based on the Wald test; + p<0.10, * p<0.05, ** p<0.01, *** p<0.001

d4s. = supported, n.s. = not supported

¢ Reference category

Regarding socio-demographic characteristics, results suggest that gender, age, highest
educational achievement and size of place of residence are significant differentiators. For gender, the
odds ratio of 2.99 indicates that the odds of purchasing social banking products are 2.99 times as
large or 199% larger for men than for women. Contrary to a majority of research findings on SR

investors (e.g. Junkus and Berry, 2010; Nilsson, 2009) and sustainable consumers (e.g.
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Diamantopoulos et al., 2003; Koos, 2011; Luchs and Mooradian, 2012), our study indicates that social
banking customers are male to a higher proportion than female. Hypothesis H1la is therefore not
supported. A possible explanation for this could be derived from the diffusion of innovation theory
(Rogers, 1962). According to this, social banking might be still in its early stages of the diffusion
process with rather men than women as adopters. Some research findings support the idea that men
are more likely to be the innovators or early adopters of innovations in the banking sector
(Laukkanen and Pasanen, 2008; Yiu et al., 2007). Women, whose adoption of innovations usually
relies more strongly on social influences (Mazman et al., 2009), might increasingly follow in the
course of the diffusion process.

With regard to age, the odds are larger for all persons aged between 20 and 59 years
compared to persons aged 60 years and older. No difference was evidenced for persons who are
between 16 and 20 years of age. The middle age groups of 30 to 39 years and 40 to 49 years show
the highest odds ratios; more specifically, the odds are roughly 7 times larger for persons of those
age groups than for persons aged 60 years and older. Consequently, the effect that social banking
customers tend to be younger than their conventional counterparts is especially strong in the middle
age groups, similar to research findings on SR investors (Lewis and Mackenzie, 2000) and sustainable
consumers (Koos, 2011). For the highest educational achievement, the odds ratios indicate that the
higher the educational achievement, the greater the odds. Especially for university and doctorate
graduates, the odds are around 23 and 38 times larger than for persons with a secondary modern
school qualification. This result corresponds to a large body of previous literature (e.g. Brécard et al.,
2009; Junkus and Berry, 2010) suggesting a strong positive influence of educational achievement on
sustainable consumer behaviour. As ‘the very nature of ecology with its complex interactions
between organisms and environment serves to make its subject matter difficult to understand and
assimilate’ (Maloney et al., 1975, p. 585), younger and middle-aged persons with higher levels of
education might have a greater awareness and understanding of social-ecological issues. Hypotheses
H1b and Hlc are therefore supported.

Although the descriptive statistics presented in appendix 1 suggest a higher monthly net
household income of social compared to conventional banking customers, the variable was not
found to be a significant differentiator. Income differences seem to be not large enough, so that
hypothesis H1d cannot be supported. Correspondingly, research on SR investors has been rather
contradictory regarding income (e.g. Lewis and Mackenzie, 2000; Nilsson, 2009). Some studies on
sustainable consumers also indicate that income might be a poor indicator (Brécard et al., 2009;
Roberts, 1996). For some branches such as groceries and clothing, a consumer’s income might
positively influence the magnitude of sustainable consumption because products are often more

expensive than their conventional equivalents (Brécard et al., 2009). Higher prices may result from
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additional costs for better raw materials and labelling authentication (Ling, 2013). A lack of financial
resources can then act as a barrier to purchase sustainable products (Connell, 2010). Except for
possible fees, financial investments offered by social banks are not more expensive than
conventional investments though. A possible income effect could be related to the expected return
of investment, as savings accounts at social banks usually offer lower interest rates than comparable
accounts at conventional banks. However, there is a lack of scientific evidence on the influence of a
person’s level of income on the willingness to sacrifice interest.

With regard to size of place of residence, the odds are 54 to 56% smaller for persons living in
places with less than 100,000 inhabitants compared to persons living in places with 500,000
inhabitants and more. No significant differences were found for persons living in places with 100,000
to 499,999 inhabitants compared to the reference group. Similarly, to research on sustainable
consumers (BBMG, GlobeScan and SustainAbility, 2012; Brécard et al., 2009), social banking
customers seem to live in urban rather than in rural areas. An explanation may be that people from
urban areas are rather open-minded to new ideas such as social banking. The study thus finds
support for hypothesis Hle.

Concerning the metrically scaled behavioural and psychographic measures, sustainable
buying behaviour and the preferences for social and financial return were found to be significant
differentiators. For sustainable buying behaviour, the odds ratio of 3.46 shows that a standard
deviation unit increase in sustainable buying behaviour increases the odds of purchasing social
banking products by a multiple of 3.46 or 246%. The variable constitutes the strongest positive
differentiator among all the metric variables. Hypothesis H2a was therefore supported. The finding
reveals a strong link between general sustainable buying patterns and the purchase of social banking
products. Since purchasing sustainable products is a strong differentiator and the organic food sector
is a relatively well-established sustainable sector (Bund Okologische Lebensmittelwirtschaft e.V.,
2016), purchasing organic food might be a strong antecedent of purchasing social banking products.

Referring to the preferences, all three variables reflecting social return positively affect the
odds of purchasing social banking products, so that hypothesis H2b is supported. For a standard
deviation unit increase, preferences for participation increase the odds by 35% and preferences for
information transparency increase the odds by 69%. With an odds ratio of 2.88, preferences for a
social-ecological placement of assets increase the odds by 188%. Therefore, they constitute the
strongest positive differentiator among the preference variables and the second strongest positive
differentiator among all metric variables. Similarly, Escrig-Olmedo et al. (2013) identified a social-
ecological placement of assets and information transparency as key differentiators between social
and conventional banks. The findings also indicate that preferences for the interest rate have a

significant negative effect on the odds. Hence, hypothesis H2c is supported as well. Social banking
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customers reveal stronger preferences for social return and weaker preferences for financial return
compared to conventional banking customers. This conclusion is in line with research on SR investors
showing that they are willing to sacrifice financial for social return (e.g. Hofmann et al., 2008;
Pasewark and Riley, 2010).

All in all, six out of eight hypotheses can be supported. The previous findings thus contribute
to resolving the research question on suitable characteristics differentiating social from conventional
banking customers in Germany. Except for the gender effect, the results of this study are fairly
consistent with those in a large part of the SRI and sustainable consumption literature. It would have
been possible to arrive at a similar customer profile solely based on those literature streams.
However, without population-representative empirical data, it is impossible to decide whether the
transfer of findings from SRI and sustainable consumption literature to the field of social banking,
closely related as the fields may seem, is permissible. Furthermore, the present study goes beyond
what could have been inferred by extrapolating from the literature: measurement of preferences,

indication of the differentiators’ strength and estimation of market size.

2.4.2 Size of the German social banking market

Based on the comparative analysis of social and conventional banking customers, knowledge about
the size of the German social banking market was generated. Estimated probabilities of group
affiliation of all respondents served as a basis to identify potential buyers of social banking products.
The commonly applied cut-off value (p*) of 0.5 (Sreejesh et al., 2014) was chosen to assign each
respondent to one of the two groups of the dependent variable (p* > 0.5 = ‘purchase of social
banking products’, p* < 0.5 = ‘exclusive purchase of conventional banking products’). The confusion
matrix of table 2.6 demonstrates the predicted classification and misclassification of social and

conventional banking customers separated into training and control sample.
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Table 2.6 Confusion matrix of the binary logistic regression model (p* = 0.5)

Prediction
Training sample Control sample
Banking customer  Sum Correct Banking customer  Sum Correct
Conventional Social % Conventional Social %
Observation
Banking customer
Conventional 271 49 320 84.77 266 55 321 82.9°
Social 31 1417 1448 97.9° 46 1402 1448 96.8°
Overall correct % 955 943

(classification rate)
2 Specificity, i.e. the proportion of correct predicted conventional banking customers
b Sensitivity, i.e. the proportion of correct predicted social banking customers

The overall percentage of correct predictions was high for the training (95.5%) and the
control sample (94.3%).° The model is thus characterised by a good fit and by a strong predictive
power indicated by high classification rates. For both samples, sensitivity was greater than specificity,
which means that conventional banking customers were misclassified more frequently than social
banking customers. In other words, the share of conventional banking customers showing
characteristics of social banking customers is greater than the share of social banking customers
showing characteristics of conventional banking customers. For reasons of greater objectivity, the
size of the German social banking market was solely derived from the control sample. Regarding the
control sample, 96.8% of social banking customers were classified correctly, whereas this share was
only 82.9% for conventional banking customers. In other words, 17.1% of conventional banking
customers were identified as potential buyers of social banking products based on their personal
characteristic values. Additionally, a range around that point estimate was calculated to enable the
presentation of the market size as a spectrum from rather conservative to rather optimistic
estimators. For this purpose, individual confidence intervals were computed regarding each
respondent’s probability to purchase social banking products. In other words, for each respondent,
the probability of being a (potential) social banking customer was calculated at the lower and at the
upper confidence limit. Compared to the point estimate, classification was then alternatively based
on both confidence limits. For each limit, it was determined whether the individual probabilities were
greater than 0.5. Taking an intermediate position with respect to the trade-off between a high level

of statistical confidence and a narrow range of market size estimates, table 2.7 illustrates the results

% It should be noted that both classification rates successfully exceed the maximum random distribution
probability of 81.9%.
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for a confidence level of 80%.'° The findings indicate that the market size ranges between 10% and

26% of the German adult population.

Table 2.7 Range estimation of the market size based on respondent-specific confidence intervals

Prediction?
Banking customer Sum Market size®
Conventional Social
Observation
Conventional banking customer®
Lower bound 290 31 321 9.7
Upper bound 237 84 321 26.2

@ Based on a 80% confidence level
b Based on the misclassification rate of conventional banking customers (p* = 0.5)
¢ Based on the control subsample of sample 2

Consequently, these findings contribute to answering the research question on the market
size of social banking in Germany. In contrast to the 0.3% share of current customers, the study
suggests a huge unused growth potential for social banks in Germany. Strong preferences for social
return, for instance, do not necessarily translate into purchases of social banking products. There
seem to be reasons restraining potential social banking customers from becoming customers of
social banks. Research has already started to examine the determinants of discrepancies between
attitudes towards and actual purchase behaviour of sustainable products, referred to as attitude-
behaviour gap, for various industries (e.g. Carrington et al., 2010; Padel and Foster, 2005). Factors
impeding ethical consumption in finance could be, for instance, inertia, cynicism or just a lack of
awareness (Bray et al., 2011; Escrig-Olmedo et al., 2013). Switching costs such as inertia might
depend on the type of banking product. It is likely that they are higher for current accounts than for
instant access savings accounts.

Besides estimating that between 10% and 26% of the German adult population might be
willing to use social banking products, it would also be of practical relevance for social banks to know
the proportion of wealth in the hands of those potential customers. As the survey did not cover this
aspect, external data from the German socioeconomic panel (German Institute for Economic
Research, 2012) were used to assign a wealth attribute to the existing data set. Both data sources

were linked via shared sociodemographic variables, namely gender, age and highest educational

10 pespite the prevalence of 95% confidence intervals in research, the choice of any confidence level remains
arbitrary. Likewise, Cohen (1990) challenges the routine use of 95% confidence intervals and recommends the
more frequent use of 80% confidence intervals. A confidence level of 95% (90%) indicates a market size ranging
between 7% (8%) and 31% (28%). Consequently, the higher the confidence level, the broader the confidence
interval and the market size range. A confidence level of 80% appears to be a good compromise between a
high level of statistical confidence and a narrow range of market size estimates.
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achievement. Appendices 4 and 5 provide the underlying average wealth distributions of the German
adult population in the year 2012 according to the various categories of the socio-demographic
variables. Overall, it can be seen that the per-capita wealth of German adults tends to increase with
age and educational achievement. It is also higher for men than for women. The different values for
wealth were then assigned to the corresponding cases of the data set. Based on these data, table 2.8
shows the derivation of potential social banking customers’ share in total wealth of the German adult
population. The mean net overall wealth of potential social banking customers was calculated,
weighted by the market size and set in relation to the mean net overall wealth of the German adult

population.

Table 2.8 Analysis of wealth of potential social banking customers

Point Range estimate®
estimate Lower Upper
bound bound
Potential social banking customers
Market size % 17.1 9.7 26.2
Mean net overall wealth per capita € 104,607 111,998 106,538
Mean net overall wealth per capita 17,888 10,864 27913

weighted by market size (1) €
German adult population®
Mean net overall wealth per capita (2) € 95,153 95,153 95,153
Proportion of net overall wealth of potential
social banking customers (1) / (2) % 18.8 114 29.3
@ Based on a 80% confidence level
® Based on the control subsample of sample 2

At a market size of 17%, for instance, the average wealth of potential social banking
customers amounts to 104,607 €, whereas the average wealth of the German adult population
amounts to merely 95,153 € per capita. Apparently, potential social banking customers account for
around 19% of the wealth, but only for around 17% of the population of German adults.
Corresponding to the range of 10-26% for the market size by headcount, a range of 11-29% for the
market size in terms of wealth could be estimated. A comparison of these respective ranges shows
that the wealth of potential social banking customers is slightly larger on average than in the German
adult population. There might be several explanations for this. First, higher-educated people tend to
hold more wealth than lower-educated people and are also more likely to engage in social banking.
The logistic regression model indicates that high educational achievements have a very strong
positive influence on the probability to purchase social banking products. Second, as men might hold
more wealth than women and are also more likely to be social banking customers, the gender effect

seems to promote the larger share of wealth held by potential social banking customers as well.
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Third, only the age effect does not unequivocally correspond to the result, given that older persons
tend to hold more wealth, but are less likely to use social banking products. The age effect on social
banking affinity, however, is not monotonic, since it was found that social banking customers are
especially strongly represented in the middle age groups. All in all, the wealth analysis should only be
seen as a first rough estimation since the wealth variable was externally generated. The possibility of
a selection bias exists, since a person’s wealth might not be fully explained by the chosen socio-

demographic variables. Further research in this field is welcomed.

2.5 Conclusions and implications

By means of a large-scale quantitative analysis, this paper advances the understanding of consumer
behaviour in the emerging field of social banking. The purpose of this empirical, population-
representative study was to explore the differences between social and conventional banking
customers and to estimate the size of the social banking market in Germany. Logistic regression
modelling revealed several significant socio-demographic, behavioural and psychographic
differentiators. In comparison with conventional banking customers, social banking customers tend
to be younger, higher educated and located in larger places of residence. Contrary to existing
research on SR investors, they are male to a higher proportion than female. Particularly, persons
between 30 and 50 years of age holding a university degree or doctorate show a comparatively
strong affiliation with the group of social banking customers. However, the income level was not
found to be a significant differentiator. From a social class perspective, social banking customers may
not earn higher levels of income, but have higher levels of education than their conventional
counterparts. As a result, becoming a social banking customer rather seems to be a matter of
education than a matter of income.

Furthermore, the fact that social banking customers tend to practice sustainable buying
patterns in everyday life more strongly demonstrates another key differentiator. Resulting from an
ACA, social banking customers seem to have stronger preferences for social return, i.e. for a social-
ecological placement of assets, information transparency and participation, and weaker preferences
for financial return. Similar to sustainable buying behaviour, preferences for a social-ecological
placement of assets have a strong distinctiveness. When weighting the different attributes of an
investment alternative, social banking customers are mainly interested in how ethically their money
is invested in. Results from analysing additional exploratory variables show that ‘comprehensive
online and mobile banking services’, ‘social commitment’ as well as a ‘promise of non-gambling’ are
more relevant, whereas a ‘wide range of products’, ‘consulting also in the evening and on weekends’,

an ‘easy access to branches’ and the ‘public image’ of a bank are less relevant for social banking
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customers, as initially expected. Only the importance of ‘competency and fairness in consulting’ as
well as a ‘free access to many cashpoints’ is not found to be a significant differentiator, meaning that
these criteria are equally relevant for social and conventional banking customers in case of switching
bank accounts.

Furthermore, this paper presents the first scientific study estimating the market size of social
banking. Therefore, the percentage of the German adult population currently not using social
banking products but having the characteristics that would lead them to do so was predicted based
on the aforementioned regression model. The examination indicates a considerable untapped
growth potential for social banks by uncovering a market size ranging between 10% and 26% of the
German adult population in 2011. Moreover, an additional wealth analysis suggests that the wealth
of potential social banking customers is larger on average than in the German adult population.

The findings on the number and reachability of potential social banking customers reveal first
practical implications for marketers of social banks to increase the presence of social banking in the
German banking market. First, targeting activities of marketers should consider a mixture of
consumer characteristics such as age, educational level, general sustainable buying patterns and
preferences for a social-ecological placement of assets. By focusing on certain variable levels such as
high educational achievements, particularly wealthy customers can be addressed. Second, marketing
cooperation between social banks and suppliers in other more established sustainable sectors such
as the organic food sector is recommended. Synergy effects can be generated by addressing a mutual
customer base. Third, strong preferences for social return indicate that social banks should
continuously develop their core business by following a transparent and participative social-
ecological investing and lending policy. Besides certain product attributes, social commitment and
non-gambling are highly valued by social banking customers and should, therefore, be pursued
consequently. In fact, this study is also relevant to conventional banks. On the one hand, results
indicate a serious danger of customer loss. On the other hand, the findings signal a great chance of
selling sustainable products in addition to the conventional product range and thereby increasing
sales. If social banks soon reach their structural limits, the latter option might become true. Social
banking products could then increasingly enter the conventional banking market in the future.

However, this research is not free of limitations which should be addressed by future
research. First, the data collection of this cross-sectional study took place at the end of 2011. As
consumption patterns can change over time, the market size might not reflect recent changes in the
economic conditions. Considering the current low-interest phase in Europe, the market size of social
banking could now be different due to changes in consumer preferences as a reaction to lower
interest rates. Future research studies should, therefore, employ longitudinal research designs to

better account for possible time effects. Second, research findings on the market size do not provide
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further information on how much of their assets potential social banking customers would invest in
social banks. Future research is therefore challenged to provide a differentiated view on the
expected asset distribution of potential social banking customers among social and conventional
banks. Based on enhanced data and further analyses, for example, a distinction between weak,
moderate and strong potential users of social banking could lead to more sophisticated customer
profiles and market size estimates of greater practical relevance. Third, limitations result from the
main assumption that the market size estimate depends on the selected consumer characteristics.
There might be further relevant aspects influencing the market size. As demand forecasts in
economics often incorporate macroeconomic figures such as economic growth or company-specific
aspects such as advertisement, future research could consider an interplay of these variables. Fourth,
the underlying rationale of identifying potential social banking customers based on the actual social
banking customer profile neglects the fact that there might be potential buyers who are different
from the status quo. Future research should hence account for this aspect, for instance by
developing market segments independent of the status quo. Fifth, measuring preferences brings up
the discussion of their relevance for purchase behaviour. An ACA already offers advantages
compared to a traditional conjoint analysis. In future studies, however, one could think of applying
choice-based conjoint analysis, which is often seen as the more realistic approach. Sixth, market size
estimation by means of the classification function of the logistic regression, more specifically the
misclassification rates, appears to be a novel approach, which could not be directly supported by
previous studies. Future research should discuss this approach by comparing it to other methods of
market size estimation.

Besides overcoming the limitations, future research is especially challenged to investigate the
purchase barriers, in particular the switching costs, of potential social banking customers. As markets
are imperfect in reality, the market potential for social banking has not been realised yet. Customers
may not switch to social banks because of inertia, cynicism or just the lack of awareness concerning
their existence. Furthermore, besides social and financial return, future research studies could
benefit from an integration of further investment criteria such as account management fees, liquidity
and risk. This goes along with an analysis of different banking products, apart from savings accounts
alone. Finally, comparing sustainable consumer behaviour in the banking sector of Germany with
that sector in other countries could add valuable insights into the generalisability of the empirical
findings of this study. Therefore, future cross-cultural research in this area is highly recommended.

Growing socio-ecological problems and the increasing intensity of economic crises
strengthen the need for sustainable consumption in the global banking sector. The huge unused

market potential indicates an emancipation of social banking from being a niche and provides a basis
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for higher consumption levels of social banking products in the future. Next steps in research and

practice should, therefore, focus on how to activate this potential.

2.6 Appendices

Appendix 1 See table 2.9.

Table 2.9 Descriptive statistics of the independent variables for sample 1 and sample 2

Independent variables Sample 1 Sample 2
(n=2896) (n=641)
Socio-demographic consumer characteristics % 100.0 % 100.0
Gender
Female 44.3 49.9
Male 55.7 50.1
Age
Under 20 years old 1.4 3.7
20 to 29 years old 20.3 14.7
30 to 39 years old 24.8 14.4
40 to 49 years old 27.3 19.8
50 to 59 years old 17.1 15.3
60 years and older 9.2 32.1
Highest educational achievement
No school qualification or still at school 0.5 2.2
Secondary modern school qualification 2.5 34.3
Secondary school certificate 10.6 32.8
University entrance qualification 17.7 13.9
University degree 61.3 15.4
Doctorate 7.4 14
Monthly net household income
Below 1000 € 9.3 12.6
1000 to 1999 € 20.2 29.2
2000 to 2999 € 235 27.6
3000 to 3999 € 18.5 15.0
4000 to 4999 € 11.8 6.2
5000 € and more 8.3 2.3
not specified 8.5 7.0
Size of place of residence
Below 20,000 inhabitants 24.9 38.2
20,000 to 99,999 inhabitants 17.9 29.8
100,000 to 499,999 inhabitants 23.3 14.4
500,000 inhabitants and more 33.9 17.6
Behavioural and psychographic consumer characteristics Mean SE Mean SE
Purchase of natural and organic products, even if expensive? 5.275 0.957 3.041 1.538
Purchase of fair trade products, if possible? 5.264 0.896 3.892 1.421
Consideration of eco-labels when purchasing groceries? 5.264 0.948 3.423 1.472
Preferences®
Social-ecological placement of assets 0.304 0.086 0.179 0.081
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Independent variables Sample 1 Sample 2
(n = 2896) (n=641)

Information transparency 0.280 0.077 0.216 0.086
Participation 0.171 0.077 0.188 0.092
Interest rate 0.245 0.116 0.418 0.149

Perceived importances for bank-specific features (in the case of

bank change)©
Wide range of products 3.725 1.219 4.406 1.378
Comprehensive online and mobile banking services 5.148 1.194 4.825 1.544
Consulting also in the evening and on weekends 2.840 1.434 3.509 1.639
Competency and fairness in consulting 5.602 0.814 5.215 1.197
Easy access to branches 3.971 1.445 5.016 1.333
Free access to many cashpoints 5.306 0.986 5.402 1.193
Public image 4.076 1.421 4.515 1.372
SOC|aI.comm|tment (local and social projects, sponsorship, 4.890 1.178 3.647 1.448
donations)
Promise of non-gambling 5.451 0.980 4.476 1.422

2Six-point Likert scale anchored by 1 (= do not agree at all) and 6 (= fully agree)

b Relative importances derived from the adaptive conjoint analysis

¢Six-point Likert scale anchored by 1 (= very unimportant) and 6 (= very important)
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Appendix 2 See table 2.10.

Table 2.10 Comparison of the training subsample of sample 2 with the German population

Characteristics German  Training subsample of Chi-
population® sample 2 square test
Observed Expected
% % n n x> df p-
100.0 100.0 320 320 value
Gender
Female 51.2 534 171 164 0.238° 1 0.626
Male 48.8 46.6 149 156
Age
Under 20 years old 56 34 11 18 2599 5 0.762
20 to 29 years old 143 14.4 46 46
30 to 39 years old 143 12.8 41 46
40 to 49 years old 19.6 209 67 63
50 to 59 years old 16.5 15.6 50 53
60 years and older 29.8 32.8 105 95
Highest educational achievement
No school qualification or still at 31 22 7 10 0.300¢
school
Seco'n.dar'y modern school 422 341 109 135
qualification
Secondary school certificate 28.8 33.1 106 92
University entrance qualification 122 128 41 39
University degree 12.6 163 52 40
Doctorate® 1.1 1.6 5 4
Size of place of residence
Below 20,000 inhabitants 41.4 40.0 128 132 0.771 3 0.856
20,000 to 99,999 inhabitants 273 284 91 87
100,000 to 499,999 inhabitants 150 134 43 48
500,000 inhabitants and more 16.2 18.1 58 52

2 Figures of Axel Springer and Bauer Media Group (2011)

b Category added based on micro-census data (Statistisches Bundesamt, 2011)
¢ With Yates' continuity correction

d Fisher's exact test
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Appendix 3 See table 2.11.

Table 2.11 Comparison of the control subsample of sample 2 with the German population

Characteristics German Control subsample of Chi-
population® sample 2 square test
Observed  Expected
% % n n X2 df p-
100.0 100.0 321 321 value
Gender
1.28
Female 51.2 46.4 149 164 4 1 0.257
Male 48.8 53.6 172 157
Age
1.57
Under 20 years old 5.6 40 13 18 3 5 0.905
20 to 29 years old 143 15.0 48 46
30 to 39 years old 143 159 51 46
40 to 49 years old 19.6 18.7 60 63
50 to 59 years old 16.5 15.0 48 53
60 years and older 29.8 315 101 96
Highest educational achievement
No school qualification or still at 31 29 7 10 0.400¢
school
Seco'n.dar'y modern school 422 346 111 135
qualification
Secondary school certificate 28.8 324 104 92
University entrance qualification 12.2 150 48 39
University degree 12,6 146 47 40
Doctorate® 1.1 1.2 4 4
Size of place of residence
Below 20,000 inhabitants 41.4 36.4 117 133 1'791 3 0.590
20,000 to 99,999 inhabitants 27.3 31.2 100 88
100,000 to 499,999 inhabitants 150 153 49 48
500,000 inhabitants and more 16.2 17.1 55 52

2 Figures of Axel Springer and Bauer Media Group (2011)

b Category added based on micro-census data (Statistisches Bundesamt, 2011)
¢ With Yates' continuity correction

d Fisher's exact test
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Appendix 4 See table 2.12.

Table 2.12 Distribution of wealth of the German female population

Mean net overall wealth® €

Age
Under 20to29 30to39 40to49 50to59 60 years
20 years years years years years and
old old old old old older
Highest educational achievement
No school qualification or still 6299 394 7429  -1553 15210 48,773
at school
Secondary modern school
. 958 884 15,489 54,671 67,529 85,539
qualification
Secondary school certificate 2256 6572 27,660 81,892 99,456 145,463
University entrance 3006 6071 35706 92,516 156,557 221,208
qualification
University degree® 0 16,150 42,950 113,347 173,389 174,428
2 Figures from socio-economic panel data of the German Institute for Economic Research
(2012)

b Covers also doctorate

Appendix 5 See table 2.13.

Table 2.13 Distribution of wealth of the German male population

Mean net overall wealth® €

Age
Under 20to29 30to39 40to49 50to59 60 years
20 years years years years years and
old old old old old older

Highest educational achievement

No school qualification or still 4362 3720 9820 67,055 22218 38153

at school

Secondary modern school 1413 3754 46,174 84,147 133,758 113,084
qualification

Secondary school certificate 5874 8766 46,123 84,287 147,597 141,336
University entrance 8385 7511 36,434 146,628 122,388 196,155
qualification

University degree® 0 16,622 115,581 215,015 269,560 299,469
2 Figures from socio-economic panel data of the German Institute for Economic Research
(2012)

b Covers also doctorate
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Chapter 3

Article Il - An empirical extension of the
value-attitude-behaviour hierarchy in

sustainable clothing®

! This chapter is based on Jacobs et al. (2018).

[55]



Chapter 3: Article Il

Contextual transition

The following chapter presents the second article on the determinants of sustainable purchase
behaviour in the context of sustainable clothing. The article investigates how large the possible gap
between a positive attitude towards sustainable clothing and sustainable clothing purchase
behaviour is, and which factors enhance or hinder sustainable clothing purchase behaviour. The
study thus develops a conceptual model for assessing the magnitude of the attitude-behaviour gap
and the impact of possible enablers of, and barriers to, sustainable clothing purchase behaviour.
Homer and Kahle's (1988) value-attitude-behaviour hierarchy is chosen as the theoretical framework
for this study. This social-psychological theory assumes an indirect effect of values on behaviour
through attitudes, i.e. rather abstract values influence more specific attitudes which, in turn,
influence particular behaviour patterns (Homer and Kahle, 1988). Attitudes can be regarded as key
antecedents of behaviour and are therefore an integral component of other behavioural models,
such as the theory of reasoned action (Ajzen and Fishbein, 1980; Fishbein and Ajzen, 1975). In
research on pro-environmental and prosocial behaviour, values have also been frequently cited as
key determinants of behaviour (e.g. Lonnqvist et al., 2013; Schwartz, 2010). Often — as in the present
model — a distinction is made between self-transcendence and self-enhancement values. Although
value-attitude-behaviour models have some explanatory power, they seem unable to explain
behaviour comprehensively (e.g. Homer and Kahle, 1988; McCarty and Shrum, 1994). Research has
therefore emphasised the need for extending the value-attitude-behaviour hierarchy (e.g. Do Paco et
al., 2013; Milfont et al., 2010). In line with this, a common approach in narrowing behavioural gaps in
research has been the identification of further variables improving the translation of, for instance,
attitudes into behaviour (e.g. Chatzidakis et al., 2016; Vermeir and Verbeke, 2006). Consequently,
further potential psychographic enablers of, and barriers to, sustainable clothing purchases are
integrated into the conceptual model to better explain behaviour and to strengthen the attitude-
behaviour linkage. Online and catalogue shopping affinity as well as the preference for durable
clothing are chosen as enablers, while fashion consciousness and price sensitivity are integrated as
barriers. Based on online survey data of 1085 female German consumers, a structural equation
model was estimated to test the conceptual model. Structural equation modelling enables the
assessment of causal relationships between so-called latent variables, i.e. variables which cannot be
directly observed such as attitudes and values (Hair Jr. et al., 2013). The effect of sociodemographic

covariates on the various constructs measured in the structural equation model was also assessed.
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Abstract

The clothing industry holds huge potential for improvement concerning various aspects of
sustainability. Although consumer attitudes towards sustainable products and services, both in
general and specifically in clothing, have grown more and more favourable in the past years, the
market share of clothing produced in environmentally friendly and socially responsible ways is still
lagging behind. This article empirically investigates this phenomenon, known as the attitude-
behaviour gap, in the context of sustainable clothing. Based on a large sample of female German
consumers, a structural equation model is estimated to assess the magnitude of the attitude-
behaviour gap and the impact of possible enablers of, and barriers to, sustainable clothing purchase
behaviour. The value-attitude-behaviour hierarchy is used as a theoretical framework, augmented by
further psychographic constructs hypothesised to influence behaviour. Apart from a considerable
attitude-behaviour gap, the article indicates that a positive attitude towards social-ecological
clothing standards, biospheric and altruistic values, as well as an affinity to online and catalogue
shopping, enhance sustainable clothing purchases. Egoistic and hedonic values and, remarkably, a
preference for durable clothing hinder sustainable clothing purchase behaviour. No significant effects
of the suspected barriers — fashion consciousness and price sensitivity — have been identified. The
results thus highlight the importance of changing attitudes and values towards sustainability, and of

focusing on the durability of sustainable clothing and its availability via retail stores.

Keywords

Attitude-behaviour gap, Determinants, Structural equation modelling, Sustainable clothing,

Sustainable consumption, Value-attitude-behaviour hierarchy
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3.1 Introduction

Public attention paid to sustainability in clothing has risen considerably during the past years (e.g.
Dickenbrok and Martinez, 2018; Mora et al., 2014). Scandals in the clothing industry, such as the
disastrous collapse of the Bangladeshi production building Rana Plaza in 2013, have reinforced the
debate on poor working conditions for Asian textile workers (e.g. Chowdhury, 2017; Henninger et al.,
2016; Siegle, 2017). Besides domestic working conditions, environmental pollution in garment
manufacturing caused by excessive utilisation of chemicals and the transportation of non-
domestically produced textiles are further relevant sustainability issues in the clothing industry (e.g.
Dickenbrok and Martinez, 2018; Hansen and Schaltegger, 2013; Mirjalili et al., 2011). Sustainable
clothing offers a possible solution to these problems. It has been defined as clothing that
“incorporates one or more aspects of social and environmental sustainability, such as Fair Trade
manufacturing or fabric containing organically-grown raw material” (Goworek et al., 2012, p. 938).2
As a consequence of the public debate on sustainable clothing, consumer interest has increased
considerably, though with little effect on actual consumer demand (e.g. Ha-Brookshire and Norum,
2011; Hassan et al.,, 2016; Reimers et al.,, 2016). In Germany, for instance, approximately three-
quarters of clothing consumers consider product sustainability an important purchase criterion
(Splendid Research, 2016). However, the sustainable clothing sector is still a niche segment with a
market share of eco-labelled textiles of not more than 3.7% in 2013 (It Fits, 2013). In consumer
research, especially in the field of sustainable consumption,® such a phenomenon of discrepancy
between attitudes and actual behaviour is commonly known as the attitude-behaviour gap (ABG)
(e.g. Auger and Devinney, 2007; De Pelsmacker et al., 2005; Lane and Potter, 2007). Inconsistencies
involving other psychographic factors of consumption, such as values and intentions, have also been
documented. Researchers have therefore named further gaps including the value-action gap and the
intention-behaviour gap (e.g. Carrington et al.,, 2010; Flynn et al., 2009). Although the ABG is
sometimes used as a collective term for any of these kinds of discrepancies (e.g. Peattie, 2010;
Reimers et al., 2016), in this study the ABG explicitly refers to the relationship between attitudes and
behaviour. To account for the entirety of the various gaps, the term ‘behavioural gaps’ is used in the

following.

2 Alternatively, terms such as ‘green clothing’, ‘organic clothing’ and ‘ethical clothing’ have been used in prior
literature (Thomas, 2008). However, the more common term ‘sustainable clothing’ is preferred in this article,
as it clearly encompasses social, as well as environmental, aspects.

3 Other authors (e.g. Davies and Gutsche, 2016; Eckhardt et al., 2010) have used the term ‘ethical consumption’
as a synonym or related concept. In this article, however, the more common term ‘sustainable consumption’ is
preferred.
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Vergragt et al. (2014) emphasise the urgency of gaining a better understanding of the
obstacles on the way to more sustainable production and consumption systems. Behavioural gaps
are found to be among the main such obstacles (e.g. Akenji, 2014; Blok et al., 2015). In emerging
sustainable markets, they may result in huge unused market potentials (Krause and Battenfeld,
2019). Marketers of sustainable clothing would hence benefit particularly from a greater
understanding of the ABG in order to grow their business. Consequently, it is hardly surprising that
behavioural gaps have received a lot of attention in research on sustainable consumption, with
applications in areas such as groceries, personal care and clothing (e.g. Bray et al., 2011; Hassan et
al.,, 2016; Longo et al., 2019; Moser, 2016). Overall, Belz and Peattie (2012) conclude that the
inconsistency between consumer concerns about sustainability and actual consumer behaviour has
been one of the most consistent findings in sustainable consumption research. Likewise, numerous
studies support the existence of a gap between consumers’ positive attitudes towards sustainable
products and services and their actual sustainable buying patterns (e.g. Gupta and Ogden, 2009;
Moser, 2016; Reimers et al., 2016).

Despite the generally vast research attention behavioural gaps have received, many
contributions identify a need for further research. Blok et al. (2015, p. 21) call for a greater
understanding of “why this gap exists, and [of] how to ensure that attitudes, intentions and
behaviours are aligned to sustainable outcomes”. Similarly, Moser (2015) encourages further
research on the ABG to determine the barriers to sustainable consumption. In the specific context of
sustainable clothing, Hassan et al. (2016) deal with the intention-behaviour gap and argue that
factors influencing the magnitude of this gap have not been systematically examined yet. Moreover,
while numerous qualitative studies on sustainable consumption exist (e.g. Henninger et al., 2016;
Longo et al., 2019; Shaw et al., 2016), Hassan et al. (2016) call for more quantitative studies which
assess abounding qualitative findings from previous research. Johnstone and Tan (2015a, 2015b)
encourage future research on the ABG for different product categories, assuming that sustainable
consumer behaviour depends on the respective industry. Likewise, based on a recent literature
review, Liobikiené and Bernatoniené (2017) strongly emphasise the importance of product specificity
when investigating the determinants of sustainable purchase behaviour. While many authors have
already dealt with behavioural gaps in some product categories, such as sustainable household
products and foods (e.g. Aschemann-Witzel and Niebuhr Aagaard, 2014; Johnstone and Tan, 2015a,
2015b), a relatively limited amount of attention has been paid to sustainable clothing (e.g. Ha-
Brookshire and Norum, 2011; Reimers et al., 2016), which is surprising, given the huge problems of
unsustainability inherent in this industry (e.g. Chowdhury, 2017; Mair et al., 2016; Van der Velden
and Vogtlander, 2017). In fact, quantitative research explicitly measuring the attitude-behaviour

relationship in the context of sustainable clothing purchases is scarce (e.g. Butler and Francis, 1997).
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Drawing on these research needs, this article investigates how large the possible gap between a
positive attitude towards sustainable clothing and sustainable clothing purchase behaviour is (1st
research question), and which factors enhance (enablers) or hinder (barriers) sustainable clothing
purchase behaviour (2nd research question).

The remainder of the article is structured as follows. The next section briefly introduces the
theoretical framework of this study which is based on Homer and Kahle's (1988) value-attitude-
behaviour hierarchy. Additionally, it summarizes specific extant literature on sustainable
consumption and develops hypotheses. Section 3.3 describes the sample and the structural equation
model used to address the research questions. The results of the empirical analysis are presented in
section 3.4. Section 3.5 discusses the findings of this study while the last section draws conclusions

and implications for marketing practice, policy making and non-governmental action.

3.2 Theoretical framework, literature review and hypotheses development

3.2.1 Value-attitude-behaviour hierarchy

Homer and Kahle's (1988) value-attitude-behaviour hierarchy (VABH) is chosen as the theoretical
framework for this study. It assumes an indirect effect of values on behaviour through attitudes, i.e.
rather abstract values influence more specific attitudes which, in turn, influence particular behaviour
patterns (Homer and Kahle, 1988). In contemporary social psychology, an attitude is usually defined
as a person's evaluation of a certain object (Fabrigar and Wegener, 2010). Attitudes can be regarded
as key antecedents of behaviour and are therefore an integral component of other behavioural
models, such as the theory of reasoned action (TRA) (Fishbein and Ajzen, 1975) and the theory of
planned behaviour (TPB) (Ajzen, 1991). Besides the attitude-behaviour relationship, which is
essential to explain the ABG, the VABH also accounts for the influence of an individual's values.
According to Rokeach (1973, p. 5), a value system refers to “an enduring organization of beliefs
concerning preferable modes of conduct or end-states of existence along a continuum of relative
importance”. Values are hence considered to be the guiding principles in a person's life (e.g.
Schwartz, 1994, 1992) and to be relatively stable in the course of time (e.g. Rokeach, 1973; Stern,
2000). In research on pro-environmental and prosocial behaviour, values have been frequently cited
as key determinants of behaviour (e.g. Dunlap et al., 1983; Lonnqvist et al., 2013; Schwartz, 2010;
Urien and Kilbourne, 2011). To understand the ABG in sustainable clothing, it is therefore valuable to
examine not only the interplay between attitudes and behaviour but also their relations to an

individual's values.
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Like other behavioural models, the VABH builds on the assumption that the behaviour of
consumers is shaped by their attitudes (Homer and Kahle, 1988). Research studies using the cognitive
hierarchy model (e.g. Do Pago et al., 2013; Grob, 1995), as well as other work on sustainable
consumption (e.g. Laroche et al., 2001; Schuhwerk and Lefkoff-Hagius, 1995; Vermeir and Verbeke,
2006), have consistently supported this causal relationship. Usually, however, sustainable attitudes
are only partially translated into respective purchase behaviour, which may lead to weak or even
insignificant attitude-behaviour linkages (e.g. Chekima et al., 2017; Moser, 2016, 2015). Despite this,
Do Paco et al. (2013) strongly emphasise the usefulness of attitudes as behavioural predictors.
Correspondingly, earlier articles on sustainable clothing consumption (e.g. Butler and Francis, 1997
Hustvedt and Dickson, 2009) suggest that this general influence of attitudes on behaviour also holds
true in the context of sustainable clothing purchases. The first hypothesis, therefore, applies the

main premise of the VABH to this context:

Hypothesis H1 A positive attitude towards sustainable clothing enhances sustainable clothing

purchase behaviour.

Nevertheless, the debate on the ABG has shown that attitudes alone tend to be insufficient
predictors of sustainable buying patterns (e.g. Butler and Francis, 1997; Moser, 2016, 2015).
According to the VABH, not only attitudes but values are critical for explaining behaviour (Homer and
Kahle, 1988). Consequently, the key influence of values in sustainable consumption has been
addressed by prior publications (e.g. Jagel et al., 2012; Ladhari and Tchetgna, 2015; Shaw et al.,
2005). In research on pro-environmental and prosocial behaviour, many studies make use of
Schwartz's (1994, 1992) theory of basic human values by distinguishing between self-transcendence
values (reflecting collective interests) and self-enhancement values (reflecting one's own interests).
They predominantly conclude that self-transcendence values rather promote, whereas self-
enhancement values rather inhibit pro-environmental and prosocial attitudes and behaviour (e.g. De
Groot and Steg, 2010; Schwartz, 2010; Steg et al., 2014b). In contrast, some studies argue that
sustainable purchase behaviour, for instance in clothing, is driven by individual interests, such as
enhancing social status, rather than collective interests (e.g. Davies and Gutsche, 2016; Harris et al.,
2016; Liobikiené and Juknys, 2016). Jagel et al. (2012), in turn, stress that consumer preferences for
sustainability-related clothing attributes are rooted in self-transcendence values. All in all, assuming
that purchase decisions between conventional and sustainable clothing elicit conflicts between
competing values, the following two sets of hypotheses are formulated. As values are sometimes not
fully mediated through attitudes (e.g. Do Paco et al., 2013; Grob, 1995), also direct effects of values

on behaviour are taken into account:

Hypothesis H2a Self-transcendence values enhance a positive attitude towards sustainable clothing.
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Hypothesis H2b Self-enhancement values hinder a positive attitude towards sustainable clothing.
Hypothesis H3a Self-transcendence values enhance sustainable clothing purchase behaviour.
Hypothesis H3b Self-enhancement values hinder sustainable clothing purchase behaviour.

Although value-attitude-behaviour models have some explanatory power, they seem unable
to explain behaviour comprehensively (e.g. Homer and Kahle, 1988; McCarty and Shrum, 1994).
Research has therefore emphasised the need for extending the VABH (e.g. Do Paco et al., 2013;
Milfont et al., 2010). In line with this, a common approach in narrowing behavioural gaps in research
has been the identification of further variables improving the translation of, for instance, attitudes
into behaviour (e.g. Chatzidakis et al., 2016; Vermeir and Verbeke, 2006). In sustainable clothing,
studies have especially stressed the necessity to also consider aspects other than sustainability-
related ones in explaining consumer behaviour (e.g. Harris et al.,, 2016; Jagel et al., 2012).
Consequently, further potential enablers of, and barriers to, sustainable clothing purchases are
integrated into the conceptual model to better explain behaviour and to strengthen the attitude-

behaviour linkage.

3.2.2 Enablers

Earlier research on sustainable consumption highlights that good availability of products and services
can be crucial for how convenient consumers perceive their shopping experience and whether or not
they finally perform the purchase (e.g. Johnstone and Tan, 2015a; Nocella et al., 2012; Young et al.,
2010). Consequently, limited product availability in sustainable clothing is found to be a major
purchase barrier (e.g. Hassan et al., 2016; Hiller Connell, 2010; Shaw et al., 2006). Hassan et al.
(2016), for instance, argue that the current market conditions with only little availability of
sustainable clothing could explain parts of the discrepancy between the consumers’ strong
motivation to act sustainably and their actual purchase behaviour. A more differentiated picture is
drawn by Hiller Connell (2010) who argues that although there is a limited supply of sustainable
clothing in retail stores, wide ranges of sustainable clothing are already available online. In Germany,
sustainable clothing is, in fact, predominantly sold via online shops and catalogues rather than retail
stores (Utopia, 2018). Consumers with higher levels of online and catalogue shopping affinity may,
therefore, perceive better access to sustainable clothing than consumers with a stronger preference

for retail stores. Based on this rationale, the following hypothesis is formulated:

Hypothesis H4 Online and catalogue shopping affinity enhances sustainable clothing purchase

behaviour.
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In the sustainable consumption literature, quality has often been referred to as a highly
purchase-relevant product feature (e.g. Boulstridge and Carrigan, 2000; Carrigan and Attalla, 2001;
Iwanow et al., 2005). The perceived high quality of sustainable products is likely to promote (e.g.
Aertsens et al., 2011; Mondelaers et al., 2009), whereas the perceived low quality of sustainable
products is likely to impede (e.g. Bray et al., 2011; Gleim and Lawson, 2014) purchase behaviour. In
clothing, consumers’ quality needs usually refer to aspects of durability (e.g. Jagel et al., 2012;
Niinimaki, 2010). Niinimaki (2010) stresses that consumers want sustainable clothing above all to be
long-lasting. Reinforced by the era of fast fashion, product longevity has recently become a pressing
issue in research debates on sustainable clothing (e.g. Laitala et al., 2015; Niinimaki and Hassi, 2011).
To overcome social-ecological threats posed by growing sales volumes, it becomes increasingly
important to not only switch to fair trade and organic clothing but to also purchase fewer items and
use them for a longer period of time (Niinimaki and Hassi, 2011). Reimers et al. (2016) indicate that
consumers associate attributes like durability with sustainable clothing. Following the logic of

perceived durability benefits of sustainable clothing, hypothesis H5 is phrased as follows:

Hypothesis H5 A preference for durability enhances sustainable clothing purchase behaviour.

3.2.3 Barriers

Vergragt et al. (2014) highlight the necessity for a better understanding of not only enablers of but
barriers to sustainable consumption. Similarly, Moser (2015, p. 167) argues that “the attitude
behaviour gap should be scrutinized by further research to identify further barriers to green
consumption”. Several studies (e.g. Hassan et al., 2016; Joergens, 2006; Shawand Tomolillo, 2004)
indicate that poor fashionability of sustainable clothing can act as such a barrier. Fashion-conscious
consumers may be reluctant to purchase and wear sustainable clothing if this involves personal
sacrifices in their fashionable appearance and lifestyle (e.g. Jagel et al., 2012; Michaelidou and Dibb,
2006; Shaw and Tomolillo, 2004). However, newer design strategies, such as customization and
modularity (Niinimaki and Hassi, 2011), offer possibilities to make sustainable clothing more
adaptable to fashion trends in a sustainable manner. Dickson (2000) even shows that a desire for
fashion positively influences purchase intentions towards sustainable clothing. Nevertheless, due to
the ever-changing nature of clothing in general (Fletcher, 2012), and the old-fashioned image of
sustainable clothing in particular (Dickenbrok and Martinez, 2018), the following hypothesis is

formulated:

Hypothesis H6 Fashion consciousness hinders sustainable clothing purchase behaviour.
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In clothing, like in many other industries, sustainable products tend to be more expensive
than their conventional equivalents due to, for instance, additional labour costs and better raw
materials (see Brécard et al.,, 2009). High prices of products and corresponding economic
considerations of consumers are therefore often discussed as a major purchase barrier in sustainable
clothing (e.g. Eifler, 2014; Goworek et al., 2012; Jagel et al., 2012; Shaw et al., 2005). In contrast,
some researchers argue that premium prices are not a key barrier towards sustainable purchase
behaviour as consumers tend to show a higher willingness to pay for sustainable products and
services (e.g. Chekima et al.,, 2016; Ha-Brookshire and Norum, 2011; Nielsen, 2014). However,
following the dominant logic that higher prices in sustainable clothing act as an impeding factor,

hypothesis H7 is phrased as follows:
Hypothesis H7 Price sensitivity hinders sustainable clothing purchase behaviour.

Figure 3.1 illustrates the hypothesised relationships and presents the conceptual model
developed to explain sustainable clothing purchase behaviour. The VABH as suggested by Homer and
Kahle (1988) is the central building block of the conceptual model. Based on the VABH, it is expected
that values influence behaviour (H3a, b), as well as the attitude (H2a, b) which, in turn, influences
behaviour (H1). This streamlined model is extended by adding further influencing factors which are

expected to enhance (H4; H5) or hinder (H6; H7) sustainable clothing purchase behaviour.
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Figure 3.1 Conceptual model of sustainable clothing purchase behaviour based on an extension of

the value-attitude-behaviour hierarchy

3.3 Method

3.3.1 Data collection and sample characteristics

The hypotheses were tested against empirical data from a market research study commissioned by a
major German sustainable clothing company. The data was gathered through an online survey
administered to German women recruited via an online panel. The survey design was based on the
results of focus groups conducted in November 2012. 1085 usable questionnaires were completed
during the survey period in March 2013.

The sample used avoids the typical representativeness bias associated with convenience or
student samples (e.g. Antil, 1984; Reimers et al., 2016; Roberts, 1996). To conduct a meaningful
statistical analysis with sufficient variation in the dependent variable, it was, furthermore, important
not to draw on a sample of nearly exclusively conventional, i.e. non-sustainable, clothing buyers.
Prior research has revealed that the typical sustainable consumer is female, younger to middle-aged
and highly educated (e.g. Diamantopoulos et al., 2003; Koos, 2011; Starr, 2009), and that higher

prices for sustainable clothing are one of the main purchase barriers (e.g. Hiller Connell, 2010; Shaw
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et al., 2005). The survey was therefore administered to female consumers of the middle- to high-
priced clothing segment in Germany, who were purposely chosen to be overrepresented in terms of
the above-mentioned age and educational specifications. Table 3.1 presents a comparison of the

socio-demographic composition of the sample with the female adult population of Germany.

Table 3.1 Socio-demographic composition of the sample compared to the female adult population of

Germany
Socio-demographic consumer characteristic Sample Female adult
population of
Germany?
n % %
1085 100.0 100.0
Age
Under 30 years old® 263 24.2 19.7
30-39 years old 261 24.1 13.4
40-49 years old 262 24.1 16.2
50-59 years old 208 19.2 17.5
60 years and older 91 8.4 33.2
Highest educational achievement
Secondary modern school qualification at 117 10.8 412
most
Secondary school certificate 435 40.1 321
University entrance qualification 310 28.6 13.1
University degree 223 20.6 13.6
Marital status
Single 236 21.8 14.8
In partnership 295 27.2 11.5
Married 438 40.4 57.2
Divorced 95 8.8 6.8
Widowed 21 1.9 9.7
Number of children in household
No children 696 64.1 56.8
One child 230 21.2 16.8
Two children 123 11.3 16.4
Three children and more 36 3.3 10.1

@ Figures of Gesellschaft fir integrierte Konsumforschung (2016) based on data
collected from 2014 to 2016
b Minimum age of 14 years

The socio-demographic characteristics of table 3.1 were used as covariates in the subsequent
analysis. Age, highest educational achievement and marital status were treated as categorical
variables, which were represented by dummy variables. The number of children in the household
was modelled as a numeric variable. All calculations of this article were performed with the statistical
software R (version 3.3.1; R Core Team, 2016) using the package lavaan (version 0.5-22; Rosseel,

2012).
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3.3.2 Operationalisation of constructs

Values

Recent research on pro-environmental and prosocial behaviour highlights the relevance of two main
types of self-transcendence values [STV]: biospheric and altruistic values (e.g. De Groot and Steg,
2010; Grgnhgj and Thggersen, 2009). Self-enhancement values [SEV] are often defined as egoistic
values making people focus on their personal resources, such as wealth, power and achievement
(e.g. De Groot and Steg, 2008; Nordlund and Garvill, 2002; Urien and Kilbourne, 2011). To better
understand environmentally relevant actions, Steg et al. (2014b) advance the widespread trilogy of
biospheric, altruistic and egoistic values (e.g. Clark et al., 2003; Schultz, 2001; Stern et al., 1993) by
adding hedonic values as another type of self-enhancement values. Hedonic values imply that people
focus on improving their feelings and reducing their effort (Steg et al., 2014b). Drawing on this
extended view, all four value types are covered by the value constructs of the conceptual model.
More precisely, self-transcendence values and self-enhancement values were measured on five-point

Likert scales (1 = ‘totally disagree’; 5 = ‘totally agree’) by the following items*:

e ‘An ecologically sound environment is very important to me’ [stv1],
e ‘Social responsibility is important to me’ [stv2],
e ‘Success in life is important to me’ [sevl] and

e ‘I frequently feel the urge to experience something intense and novel’ [sev2].
Attitude

So far, research on sustainable clothing consumption has largely focused on either social criteria,
such as fair manufacturing conditions (e.g. Dickson, 2001; Nicholls and Lee, 2006), or ecological
criteria, such as organically-grown raw materials (e.g. Butler and Francis, 1997; Hiller Connell, 2010).
Moreover, based on a review of sustainable consumption literature, Hassan et al. (2016) conclude
that studies on the intention-behaviour gap mostly consider ecological rather than broader
sustainable concerns. The notion of a positive attitude towards sustainable clothing [Att] pictured in
this study aims to overcome these shortcomings by reflecting both dimensions of sustainability. The
construct was therefore measured by two indicators based on the consumers’ perceived

attractiveness of the following two social-ecological attributes of a clothing item:

e ‘Verifiably ecological from cultivation to delivery (100% ecological)’ [att1] and

o ‘Verifiably fair wages and fair working conditions (100% social standards)’ [att2].

4 All items described in this article were translated from German.
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Attractiveness of these attributes was queried on seven-point Likert scales (1 =‘very
unattractive’; 7 = ‘very attractive’) and rescaled using individual attribute-specific importance ratings.
The latter were also requested on seven-point Likert scales (1 =‘very unimportant’; 7 = ‘very

important’).
Behaviour

Sustainable clothing purchase behaviour [Bhv] was operationalised as an individual's self-reported
share of average annual expenses for organic clothing, in relation to their total average annual
expenditure for clothing. A logit transform of this percentage [bhv1] was applied to approximate the
empirical distribution more closely to a normal distribution.> Considering that sustainable clothing
purchase behaviour, as understood in the present research, is a clear-cut quantity construct, and not
an abstract construct, using a single item for its measurement is a common approach (see, e.g.,

Hayduk and Littvay, 2012; Petrescu, 2013).
Enablers and barriers

Online and catalogue shopping affinity [OCSA] was measured by the relevance attributed to both
online shopping and catalogue shopping as opposed to retail shopping. Respondents were asked to
split up a total of 100% among the three channels named. Instead of the raw sum of relevance
percentages of online and catalogue shopping, again, a logit transform of this total [ocsal] was used
for the actual measurement. Price sensitivity [PrSens] was measured by the importance rating of
price as a product attribute of clothing [prsensl] on a seven-point Likert scale (1= ‘very
unimportant’; 7 =‘very important’). As with behaviour, the constructs ‘online and catalogue
shopping affinity’ and ‘price sensitivity’ are relatively narrow and clear-cut. A measurement approach
using a single item is therefore appropriate (see, e.g., Hayduk and Littvay, 2012; Petrescu, 2013).
Similar to attitude, the preference for durability [PrefDur] and fashion consciousness [FashC] reflect
the consumers’ perceived attractiveness of the respective attributes of a clothing item. For
measuring the preference for durability, the highest two of four discrete values of the durability
attribute were extracted as indicators. The items specifically account for the aspects of shape and

colour communicated via a guarantee:

e ‘High quality: shape and colour guaranteed for 5 years’ [prefdurl] and

e ‘Premium quality: shape and colour guaranteed for life’ [prefdur2].

5> Before taking the logits, the interval boundaries of the percentage points were replaced from 0% and 100% to
0.5% and 99.5% to avoid numerical problems with infinite values. This adaption still allows for a clear
differentiation from the value range, which extends beyond 1 to 99%.
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Both items were rated on seven-point Likert scales (1 =‘very unattractive’; 7 =‘very
attractive’) and rescaled according to an importance rating. Following the same procedure, fashion
consciousness was based on the attractiveness ratings of two well-known conventional fashion
brands [fashcl, fashc2] located in the middle to high price range. Again, both brand items were
measured on seven-point Likert scales (1 = ‘very unattractive’; 7 = ‘very attractive’) and rescaled
using an importance rating. An overview of the descriptive statistics of all presented indicators is

given in table 3.2.

Table 3.2 Descriptive statistics of each construct's indicators

Indicator Sample
(n=1085)
Mean SD

Self-transcendence values [STV]

Biospheric? [stvl] 4,140 0.910

Altruistic? [stv2] 4.099 0.885
Self-enhancement values [SEV]

Egoistic? [sevl] 3.735 1.003

Hedonic? [sev2] 3.468 1.053
Positive attitude towards sustainable clothing [Att]

Ecological clothing attribute® [att1] 0.798 0.835

Social clothing attribute® [att2] 1.005 0.791
Sustainable clothing purchase behaviour [Bhv]

Share of expenses for organic clothing® [bhv1] -2.040 2.324
Online and catalogue shopping affinity [OCSA]

Share of relevance for online and catalogue shopping® [ocsal] 0.156 1.877
Preference for durability [PrefDur]

5-year shape and colour guarantee® [prefduri] 0.241 0.708

Life-long shape and colour guarantee® [prefdur2] 0.311 0.860
Fashion consciousness [FashC]

Fashion brand 1° [fashc1] 0.649 0.790

Fashion brand 2° [fashc2] 0.441 0.873
Price sensitivity [PrSens]

Importance of price® [prsens1] 3.111 0.777

2 Five-point Likert scale (1 = ‘totally disagree’; 5 = ‘totally agree’)

b Attractiveness rating measured on a seven-point Likert scale (1 = ‘very unattractive’; 7 = ‘very
attractive’) and rescaled using an attribute-specific importance rating measured on a seven-
point Likert scale (1 = ‘very unimportant’; 7 = ‘very important’)

¢ Logit-transformed share of average annual expenses for organic clothing in relation to total
average annual expenditure for clothing

d Logit-transformed share of relevance score attributed to online and catalogue shopping as
opposed to retail shopping

¢ Seven-point Likert scale (1 = ‘very unimportant’; 7 = ‘very important’)
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3.4 Results

3.4.1 Validity and reliability of constructs

To assess the validity and reliability of constructs, both an exploratory factor analysis (EFA) and a
confirmatory factor analysis (CFA) were performed. The purpose of the EFA in this study was to
prevalidate the measurement models of the latent variables rather than exploring a specific factor
structure. As illustrated in table 3.3, the pattern matrix of the EFA closely corresponds to the factor
structure posited in section 3.2. By means of principal axis factoring, eight factors were extracted,
which explain around 71% of the total variance. There are no cross-loadings above 0.1 and the lowest
loading on a target factor is still acceptable (0.568; sevl on factor 7). All other loadings on target

factors are at least 0.7.

Table 3.3 Pattern matrix of the exploratory factor analysis for pre-validating the measurement

models of the constructs

Indicator Construct/Factor?®
1 2 3 4 5 6 7 8
PrefDur Att FashC STV OCSA Bhv SEV  PrSens
stvl ~0.019 0.077 -0.028 0.695 -0.020 0023 -0.020 0.025
stv2 0.002 -0.028 0014 0.763 0.025 -0.006 0.014 -0.019
sevl 0064 -0.082 0051 0.084 -0.024 -0.034 0568 -0.016
sev2 ~0.070 0.084 -0.052 -0.079 0.023 0033 0.809  0.022
att1 0025 0.849 0004 -0.017 -0.002 0.044 0.007 0.004
att2 0012 0.825 0015 0.065 -0.001 -0.054 0.006 -0.013
bhv1 0006 -0.010 0.009 0.021 -0.002 0.987 0.003  0.000
ocsal 0.007 -0.005 0.004 0.009 0998 -0.002 0.003 -0.000
prefdurl 0.906 0.008 -0.036 -0.001 0.010 0026 -0.019 -0.005
prefdur2 0.830 0.022 0019 -0016 -0.004 -0.021 0.004 0.017
fashcl ~0.050 0.003 0770 0007 0.005 -0.024 -0.042  0.048
fashc2 0042 0014 0733 -0.020 -0.002 0.034 0.038 -0.046
prsensl 0014 -0.010 0.009 0.004 -0.000 0.000 0.010 0.985
Variance 11.8% 11.3% 87% 8.6% 7.7% 7.6% 7.4%  71.5%
extracted
S:H”;‘:]'::'VG 11.8% 23.1% 31.8% 40.4% 48.0% 55.7% 63.1%  70.6%

Kaiser-Meyer-Olkin measure of sampling adequacy: 0.72

Bartlett’s test of sphericity (approx. x?): 3,958.684 (df = 78; p-value < 0.001)

2 Extraction method: principal axis factoring; rotation method: promax rotation
® Loadings with absolute value above 0.1 marked in bold face

The subsequent CFA served to verify the measurement models. Table 3.4 displays the
maximum likelihood estimates of the fully standardised factor loadings with their respective 95%

confidence intervals, as well as well-established reliability measures. The constructs are marked by
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substantial factor loadings and adequate reliabilities. Only the ‘self-enhancement values’ construct
barely falls short of widely recommended cut-off values (0.7 for a and w; 0.5 for AVE; e.g. Fornell and
Larcker, 1981; Nunnally and Bernstein, 1994). Likewise, previous quantitative research has
repeatedly shown that single constructs do not fulfil these reliability standards (e.g. Dickson, 2000;
Homer and Kahle, 1988; Milfont et al., 2010). Bagozzi and Yi (2012) argue that the commonly used
cut-off values for reliability measures should not be applied rigidly in the case of structural equation
modelling. One should rather focus on the model fit and the conceptual relevance of constructs.
Consequently, using the ‘self-enhancement values’ construct in the present context still seems
appropriate. Error variances of single-indicator constructs (Bhv, OCSA and PrSens) were fixed so as to
imply reliabilities of 0.85 — a conservative value chosen in line with pertinent recommendations (e.g.
Fuchs and Diamantopoulos, 2009; Petrescu, 2013). The choice of this value had no effect on the
model fit. Compared to the zero measurement error case, correlations between latent variables are
slightly increased by compensating for the implied attenuating effect of the measurement error, as
seen in table 3.5. The plausibility of the signs of the factor correlations and their limited magnitude

suggest once more the validity of the constructs.

Table 3.4 Factor loadings and reliability measures of the confirmatory factor analysis for verifying the

measurement models of the constructs

Construct Indicator  Factor 95% Construct reliability®
(Factor) loading® confidence o w AVE
interval

STV stvl 0.779 [0.710; 0.849] 0.707 0.710 0.552
stv2 0.702 [0.633; 0.770]

SEV sevl 0.771 [0.675; 0.867] 0.629 0.636 0.469
sev2 0.595 [0.514; 0.676]

Att attl 0.882 [0.835; 0.928] 0.846 0.849 0.738
att2 0.833 [0.784; 0.881]

Bhv bhvl 0.922 [0.879; 0.965] (fixed at 0.850)

OCSA ocsal 0.922 [0.864; 0.980] (fixed at 0.850)

PrefDur prefdurl  0.888 [0.826; 0.950] 0.851 0.863 0.762
prefdur2  0.850 [0.786; 0.915]

FashC fashcl 0.649 [0.563; 0.735] 0.712 0.737 0.592
fashc2 0.856 [0.752; 0.959]

PrSens prsensl 0.922 [0.882; 0.962] (fixed at 0.850)

2 Estimation method: maximum likelihood estimation
b o = Cronbach’s alpha; w = McDonald’s omega; AVE = average variance extracted
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Table 3.5 Factor correlations in the confirmatory factor analysis model

Corre- STV SEV Att Bhv OCSA  PrefDur FashC PrSens
lation 2°
STV 1.000 0.353 0.613 0.427 -0.003 0.286 0.149 0.159
EX 33 EX 33 % %k %k % %k %k %k %k %k %k %k %k
SEV 0.353 1.000 0.067 0.027 -0.097 0.217 0.345 0.142
* % % * % * % % * % % * % %
Att 0.613 0.067 1.000 0.440 0.046 0.522 0.118 0.186
* % % * % % * % % * % * % %
Bhv 0.463 0.030 0.478 1.000 0.061 0.136 0.092 0.085
* % % * % % + * % % * % * %
OCSA -0.003 -0.105 0.050 0.071 1.000 0.044 -0.003 -0.028
* % +
PrefDur 0.286 0.217 0.522 0.147 0.048 1.000 0.306 0.152
% %k %k % %k %k * %k 3k % %k %k %k %k %k %k %k %k
FashC 0.149 0.345 0.118 0.100 -0.004 0.306 1.000 0.151
% %k %k EX 33 * %k % %k % %k %k %k %k %k
PrSens 0.172 0.154 0.202 0.100 -0.033 0.165 0.164 1.000
% %k %k EX 33 * %k %k % %k % %k %k %k %k %k

2 Below (above) diagonal: alternative results with reliabilities of single-indicator constructs fixed
at 0.850 (1.000)
b Correlation coefficient; significance level: + p £ 0.10; * p < 0.05; ** p < 0.01; *** p <0.001

As is common with large sample sizes (e.g. Bagozzi and Yi, 2012; Bentler and Bonett, 1980),
the chi-square statistic of the likelihood-ratio test for the goodness of fit is significant (scaled
x> = 97.796; df = 40; p < 0.001). More informative is the chi-square statistic in relation to the degrees
of freedom which signals a good fit by staying below the recommended value of 2.5
(97.796 / 40 = 2.445) (Homburg and Baumgartner, 1995). As the validity of the chi-square statistic is
widely disputed, a number of other goodness-of-fit measures were consulted (robust CFl =0.984;
robust TLI =0.969; robust RMSEA =0.038 with a 90% confidence interval of [0.028; 0.047]; and
SRMR = 0.020). They all indicate a very good fit of the model in respect of recommended cut-off
values (e.g. Hair Jr. et al., 2013; Hu and Bentler, 1999; Kline, 2016).

3.4.2 Assessment of proposed model and hypotheses

For testing the conceptual model (figure 3.1), all measurement models from the CFA model were
integrated into a full recursive structural equation model (SEM). Furthermore, all latent variables
were regressed on the four socio-demographic covariates: age, highest educational achievement,
marital status and number of children in the household. Table 3.6 compares the structural equation
modelling results of a basic model, which accounts for the relationships between values, attitude and

behaviour, and an extended model, which also integrates the enablers and barriers.

[72]



Chapter 3: Article I

Table 3.6 Structural equation modelling results of the basic and the extended model explaining

sustainable clothing purchase behaviour

Construct Basic structural equation Extended structural equation
model (n = 1085) model (n = 1085)
B? SE p-value® p? SE p-value® Hypothesis®
Regression
Att on STV 0.702 0.075 *** 0.713 0.074 *** H2as.
SEV -0.188 0.059 *** -0.193 0.055 *** H2b s.
Bhv on STV 0.254 0.225 *** 0.247 0.238 *** H3as.
SEV -0.045 0.159 -0.042 0.181 H3bn.s.
Att 0.283 0.154 *** 0.339 0.192 *** H1ls.
OCSA 0.063 0.040 * H4 s.
PrefDur -0.118 0.127 ** H5 n.s.
FashC 0.059 0.173 H6 n. s.
PrSens -0.016 0.101 H7 n.s.
OCSA on STV 0.081 0.144
SEV -0.150 0.131 **
PrefDuron STV 0.260 0.063 ***
SEV 0.110 0.058 *
FashC on STV -0.028 0.039
SEV 0.393 0.049 ***
PrSens on STV 0.144 0.050 **
SEV 0.126 0.055 *
Correlation
STV with SEV 0.460 0.026 *** 0.455 0.025 ***
Att with PrefDur 0.496 0.022 ***
FashC 0.110 0.013 *
FashC with  PrefDur 0.244 0.016 ***
Explained variance 29.7% 31.1%
Goodness-of-fit
statistics®
Scaled y? 75.937 208.903
(df = 45; p = 0.003) (df =107; p < 0.001)
Scaled x? / df 1.688 1.952
Robust CFI 0.986 0.974
Robust TLI 0.967 0.943
Robust RMSEA 0.026 0.030
(90% confidence interval: (90% confidence interval:
[0.015; 0.036]) [0.024; 0.036])
SRMR 0.012 0.018

@ B =standardised path coefficient (regression or correlation coefficient); estimation method:
maximum likelihood estimation

b Based on the Wald test statistic; significance level: +p<0.10; * p<0.05; **p<0.01;
*** p<0.001

¢s. = supported; n. s. = not supported

4 CFl = comparative fit index; TLI = Tucker-Lewis index; RMSEA =root mean square error of
approximation; SRMR = standardised root mean square residual
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The basic SEM explains 29.7% and the extended SEM 31.1% of the variation in sustainable
clothing purchase behaviour. As with the CFA model, the chi-square goodness-of-fit test statistic for
the extended SEM shows a significant deviance (scaled x? = 208.903; df = 107; p < 0.001) but, again,
the other criteria indicate a very good or at least, as for TLI, acceptable fit of the model (scaled
X2/ df = 1.952; robust CFl = 0.974; robust TLI = 0.943; robust RMSEA = 0.030 with a 90% confidence
interval of [0.024; 0.036]; and SRMR = 0.018).

The path diagram of the extended SEM with maximum likelihood estimates of the fully
standardised path coefficients is shown in figure 3.2. Hypothesised causal relationships were
modelled as directed structural paths, as were regressions of each enabler and barrier construct
(OCSA, PrefDur, FashC and PrSens) on both value constructs (STV and SEV). Correlations between

constructs are represented by undirected paths.®

6 Only correlations involving the ‘online and catalogue shopping affinity’ and ‘price sensitivity’ constructs were
excluded from the SEM, assuming that these constructs are of rather general nature. After controlling for
personal values and socio-demographic criteria, they are expected to be mostly independent of each other and
the more clothing-specific constructs, i.e. ‘preference for durability’, ‘positive attitude towards sustainable
clothing’ and ‘fashion consciousness’.
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Figure 3.2 Path diagram of the extended structural equation model explaining sustainable clothing
purchase behaviour (significance of standardised path coefficients based on the Wald test statistic;

significance level: + p £0.10; * p <0.05; ** p<0.01; *** p <0.001)

In the SEM, the positive attitude towards sustainable clothing is found to have a positive
direct effect on sustainable clothing purchase behaviour. Hypothesis H1 can thus be supported.
Nevertheless, the path coefficient signals the existence of a large gap between attitude and
behaviour in absolute terms (1-0.33922 = 0.885). As shown in table 3.6, the path coefficients of the
basic model are similar to those of the extended model, except for the direct effect of attitude on
behaviour, which is stronger in the extended model.

As indicated in figure 3.2, self-transcendence (self-enhancement) values positively
(negatively) affect the positive attitude towards sustainable clothing, as well as sustainable clothing
purchase behaviour. According to table 3.7, both types of values exert a significant indirect influence
on behaviour mediated through attitude. As implied by the VABH, values are associated more
strongly with the attitude than with behaviour. The causal effect of self-transcendence values on

attitude reveals by far the largest coefficient within the path diagram (B = 0.713***). A significant
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direct effect of self-transcendence values on behaviour has also been identified, which is similar in
size to the respective indirect effect. In contrast, the direct effect of self-enhancement values on
behaviour is not found to be significant, i.e. the influence of self-enhancement values is fully
mediated through the attitude. Hypotheses H2a, H2b and H3a, but not H3b, are therefore supported.
Consequently, the results verify the basic causal relationships proposed by Homer and Kahle's (1988)

VABH.

Table 3.7 Causal effects of self-transcendence and self-enhancement values on sustainable clothing

purchase behaviour

Causal effect? on sustainable clothing purchase
behaviour [Bhv]

Direct Indirect Total
Self-transcendence 0.247 0.212° 0.459
values [STV] *kx *kx *kk
Self-enhancement -0.042 -0.067°¢ -0.109
values [SEV] * *

2 Based on the Wald test statistic; significance level: + p<0.10; * p <0.05;
**p<0.01; *** p<0.001

® |ndirect effect mediated through the positive attitude towards sustainable
clothing [Att]: 0.242%**

¢ Indirect effect mediated through the positive attitude towards sustainable
clothing [Att]: -0.066**

With regard to further potential enablers, online and catalogue shopping affinity is found to
enhance sustainable clothing purchases, supporting hypothesis H4. Strikingly, a significant negative
effect of the preference for durability on sustainable clothing purchase behaviour has been
identified, which contradicts hypothesis H5. Other than expected, both factors presumed to impede
sustainable clothing purchases - fashion consciousness and price sensitivity — have no significant
impact on sustainable clothing purchase behaviour. Neither of the corresponding hypotheses H6 and
H7 can thus be supported. The impact of the sociodemographic covariates on the various constructs
measured in the SEM is shown in the appendix. All in all, five out of nine hypotheses are supported

by the present analysis.

3.5 Discussion

In line with much of the literature on sustainable consumption (e.g. Do Paco et al., 2013; Laroche et
al.,, 2001; Vermeir and Verbeke, 2006), attitude is found to be a key antecedent of behaviour in

sustainable clothing. However, the ABG can be considered relatively large because the positive

attitude towards sustainable clothing explains only 11.5% of the variance in sustainable clothing
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purchase behaviour. This finding supports previous research arguing that sustainable attitudes are
only weakly translated into respective purchase behaviour (e.g. Moser, 2016, 2015). Overall, the
results of this analysis reveal an adequate explanatory power of the VABH in the context of
sustainable clothing purchases by explaining 31.1% of the variance in behaviour. Prior sustainable
consumption studies based on the VABH (e.g. Do Paco et al., 2013; Grob, 1995) show similar levels of
explanatory power. The explained variance is also in line with the typical 20-50% range identified
with models such as the TRA or TPB (e.g. Armitage and Conner, 2001; Hassan et al., 2016), but well
above figures reported by Hassan et al. (2016) and Butler and Francis (1997) in the specific
sustainable clothing context (about 10% and 20%, respectively). This study shows that adding
variables to the basic VABH model increases the proportion of explained variance in behaviour only
by a small margin (basic model: 29.7%; extended model: 31.1%). However, similar to other studies on
behavioural gaps (e.g. Chatzidakis et al., 2016; Vermeir and Verbeke, 2006), including additional
variables substantially sharpens the direct effect of attitude on behaviour and therefore bridges the
ABG (basic model: B = 0.283***; extended model: B = 0.339***).7

The results of this research also correspond to a large body of sustainable consumption
literature (e.g. Jagel et al., 2012; Ladhari and Tchetgna, 2015; Shaw et al., 2005) by indicating that
values play a key role in sustainable clothing. Moreover, in line with earlier studies (e.g. Schwartz,
2010; Steg et al., 2014b), biospheric and altruistic values seem to enhance, where egoistic and
hedonic values seem to hinder, a positive attitude towards sustainable clothing, as well as
sustainable clothing purchase behaviour. Clothing consumers thus tend to balance their trade-offs
between competing values by choosing the products compatible with their individual value priorities
(see Schwartz, 2010). Self-transcendence values especially exert a strong influence, which supports
Jagel et al.''s (2012) reasoning on the importance of these values in sustainable clothing.
Nevertheless, a large market potential seems to emanate from sustainability-minded consumers who
prioritise self-enhancement motives (Davies and Gutsche, 2016). These consumers would focus more
on the personal benefits of sustainable clothing, such as skin tolerance of organic fabrics and self-
esteem gained by helping society (e.g. Ha-Brookshire and Norum, 2011; Jagel et al., 2012). The
sustainable food market, for instance, is largely driven by health concerns of consumers (e.g.

Aertsens et al., 2011; Chekima et al., 2017).

7 Chatzidakis et al. (2016) highlight that it is important to not only add variables to a model and measure their
direct effect on behaviour, but to also test moderating variables influencing the attitude-behaviour
relationship. Consequently, interaction effects were tested between the 'positive attitude towards sustainable
clothing' construct and the 'online and catalogue shopping affinity', 'preference for durability’, 'fashion
consciousness' and 'price sensitivity' constructs. None of them is found to be significant.
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Furthermore, the present article indicates that an affinity for online and catalogue shopping
positively influences sustainable clothing purchase behaviour. This may be owed to the fact that
sustainable clothing is mostly sold via online shops and catalogues rather than retail stores (e.g. Hiller
Connell, 2010; Utopia, 2018). Following this logic, the findings also suggest that consumers who
prefer retail shopping perceive reduced access to sustainable clothing. Earlier research has therefore
identified limited product availability as a major purchase barrier in sustainable clothing (e.g. Hassan
et al., 2016; Shaw et al., 2006). Sometimes, a lack of knowledge on where to purchase sustainable
clothing rather than the actual lack of available products impedes consumer behaviour (Goworek et
al., 2012). In contrast to the more established sustainable food sector which is characterised by a
growing supply in supermarkets (Aschemann-Witzel and Niebuhr Aagaard, 2014), low product
availability in retail stores seems to remain a key issue in the sustainable clothing niche. Overcoming
this obstacle may have been too difficult for the still small and medium-sized sustainable clothing
enterprises which are less economically capable than their larger conventional competitors (see
Arnold, 2009).

This study's findings also show that a preference for durability affects sustainable clothing
purchase behaviour. Previous research corroborates the fact that quality, especially durability, is a
highly purchase-relevant product attribute in the sustainable clothing context (e.g. Iwanow et al.,
2005; Jagel et al., 2012). In line with Niinimaki (2010), the substantial positive correlation between
the preference for durability and the positive attitude towards sustainable clothing indicates that
consumer needs for durability and social-ecological standards in clothing go hand in hand. A reason
for this may be that durable clothing offers substantial sustainability benefits. By extending product
lifetimes and reducing replacement purchases, improved durability of clothing could limit the
negative environmental impacts from overconsumption, such as resource depletion and waste
generation (Fletcher, 2012; see also, e.g., Cooper, 2005; Gnanapragasam et al., 2018).

Against the previous hypothesis, however, the present results on durability indicate that the
stronger the preference for durability the less sustainable clothing is purchased. Earlier research has
revealed that negative perceptions on the quality of sustainable products are likely to impede
purchase behaviour (e.g. Bray et al.,, 2011; Gleim and Lawson, 2014); consumers may perceive
sustainable clothing, such as fair trade and organic clothing, as less durable than conventional
clothing. This could stem from either an actual shortfall of physical durability or a mere lack of
pertinent consumer information in the sustainable clothing industry. On top of that, consumers may
still preserve old stereotypes of sustainable clothing being of lower quality (Scaturro, 2008). Product
design approaches such as robust materials and modular structures, as well as improved
communication strategies, including the labelling of durability aspects (e.g. Fletcher, 2012; Laitala et

al., 2015; Niinimaki and Hassi, 2011), could offer possible solutions to these issues. Following the
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growing body of literature on sustainable business models (e.g. Bocken et al., 2014; Bocken and
Short, 2016), a stronger service orientation could also foster product longevity. Product-service
systems, for instance, offer great potential in intensifying the use phase of clothing by integrating
services such as repairing, redesigning and renting into business practice (e.g. Armstrong et al., 2015;
Piscicelli et al., 2015). Apart from a possible negative perception of sustainable clothing's durability,
the present results could be solely based on a lack of sustainable clothing brands with a strong
reputation for durability. Whereas there are a few conventional clothing companies offering, for
instance, lifetime guarantees, the number of sustainable enterprises with an explicit focus on
product longevity, such as Patagonia, seems to be very limited (The Manual, 2017). As consumers,
however, tend to assess the durability of clothing based on cues such as brand name (Goworek et al.,
2012), they may prefer conventional brands in terms of durability.

Fashion consciousness is found to neither hinder nor enhance sustainable clothing purchases.
Compared to earlier research (e.g. Hassan et al., 2016; Joergens, 2006), this insight suggests that
poor fashionability of sustainable clothing has ceased to be a purchase barrier. Likewise, Eifler (2014)
claims that the old-fashioned image of sustainable clothing developed in the seventies no longer
exists. Sustainable clothing may have become increasingly trendy, with more and more start-ups
having entered the market (Dickenbrok and Martinez, 2018). Aside from that, consumer needs in
clothing may have changed. Laitala et al. (2015), for instance, conclude that poor fashionability used
to be a major driver for disposing of clothing but, recently, other factors such as poor durability have
become more important.

The hypothesised negative effect of price sensitivity on sustainable clothing purchase
behaviour cannot be supported either. The lack of statistical significance may be explained by the
composition of the sample. Consumers of middle- to high-priced clothing are overrepresented,
whereas price sensitivity may be strongest within the low-priced clothing segment. Also, even if
many previous studies judge a high price to be a major purchase barrier in sustainable clothing (e.g.
Eifler, 2014; Goworek et al., 2012; Hiller Connell, 2010), others counter by revealing a higher
willingness to pay for sustainable products and services (e.g. Chekima et al., 2016; Nielsen, 2014).

Concerning the effect of socio-demographic variables on sustainable clothing purchase
behaviour, this study corresponds to earlier research which finds that the typical sustainable
consumers are middle-aged and highly educated (e.g. Koos, 2011; Starr, 2009). Finally, this study's
findings suggest that there may be further relevant determinants explaining sustainable clothing
purchase behaviour. Besides the ones tested, previous research in sustainable clothing has stressed
the relevance of aspects such as consumer information, knowledge and trust, as well as the impact of

social norms (e.g. Eifler, 2014; Hiller Connell, 2010; Shaw et al., 2006).
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3.6 Conclusions and implications

By developing and empirically testing a model of sustainable clothing purchase behaviour, this article
deepens the understanding of the ABG in sustainable clothing. Based on a large sample of female
German consumers, an SEM was estimated to assess the magnitude of the ABG and the impact of
possible enablers of, and barriers to, purchase behaviour. The contributions of this large-scale
quantitative study are manifold. To the best knowledge of the authors, the VABH was applied to the
context of sustainable clothing purchases for the first time. The model was enriched by the
differentiation between self-transcendence and self-enhancement values, and additional enablers
and barriers. Furthermore, the article indicates the existence of a considerable gap between a
positive attitude towards sustainable clothing and actual sustainable clothing purchase behaviour
(1st research question). The findings also show that, on the one hand, a positive attitude towards
sustainable clothing, self-transcendence values and online and catalogue shopping affinity enhance
sustainable clothing purchases. On the other hand, self-enhancement values and, remarkably, a
preference for durability act as barriers (2nd research question). Fashion consciousness and price
sensitivity do not influence behaviour significantly. In terms of influential strength, the positive
attitude towards sustainable clothing and self-transcendence values are found to be the key
determinants. All in all, despite the identified attitude-behaviour inconsistency, the study emphasises
the high importance of a positive attitude towards social-ecological clothing standards, as well as
biospheric and altruistic values, of sustainable clothing buyers. The findings also provide an indication
that nowadays there is a greater need to improve durability rather than fashionability in sustainable
clothing.

Based on the findings of this study, various practical implications can be derived for
marketing, policy making and nongovernmental action aiming at stimulating sustainable clothing
consumption. First, policymakers and non-governmental organisations (NGOs) should further
develop educational measures for sustainable development to strengthen a positive attitude towards
sustainable clothing, as well as self-transcendence rather than self-enhancement values, in society.
While values are usually hard to change in the short run, such a context-specific attitude could be
established more quickly by providing concrete information about sustainability issues in clothing. A
contribution of marketers to an attitude and value change is also recommended - for instance, by
improving transparency about the companies' sustainability efforts in general, and their products'
social-ecological benefits in particular. In order to address consumers who are strongly guided by
self-enhancement values as well, marketing communication could better account for the personal
benefits of sustainable clothing, such as skin tolerance and self-esteem. Second, the availability of

sustainable clothing in retail stores should be increased to also attract the consumers less willing to
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shop online and via catalogues. As captive retail stores may be too costly for sustainable clothing
enterprises, alliances with established retailers could be a feasible alternative. Furthermore, as there
may be consumers who are unaware of the already existing offerings, better information on where
to purchase sustainable clothing, such as via shopping guides, could increase the perceived
availability to some extent. Third, all actors in sustainable clothing should understand durability as an
important dimension of product sustainability. Integrating this aspect into sustainability marketing
practice is highly recommended to improve the perception of sustainable clothing brands in terms of
durability. This can be done, for instance, by offering longer lasting clothing based on durable designs
and respective services. Communicating better consumer information on the clothing's durability is
another viable approach, which could also involve the work of policymakers and NGOs. By targeting
particularly durability-oriented consumers, sustainable clothing companies could activate unused
market potential. Likewise, conventional clothing companies specialising in durability may be well-
advised to offer more sustainability benefits, such as organic fabrics, in order to expand their
customer group.

In terms of methodology, the findings of this study are statistically robust, but not free of
limitations. First, the results may be subject to error due to the self-reported nature of all answers
recorded. Social desirability bias, for instance, could have led to an over-reporting of socially desired
concepts such as sustainable clothing purchase behaviour, the positive attitude towards sustainable
clothing and self-transcendence values. As a consequence, the estimate of the ABG may be distorted.
Future research is challenged to better account for such sources of error - for instance, by using
multi-dimensional scales to quantify the degree of social desirability. Second, the construct of self-
enhancement values shows relatively low levels of validity and reliability. It is therefore advisable for
future studies to measure values by using well-established scales. Likewise, the measurement of
other constructs could be enhanced with additional items. Third, only a few enablers and barriers
with respect to sustainable clothing purchases have been identified. Despite the reasonable
explanatory power of the SEM, a large part of the variation in purchase behaviour remains
unexplained. Future research should address further potential determinants, such as a consumer's
knowledge, trust and social norms, in order to investigate which ones further narrow the ABG in
sustainable clothing. For those factors with no significant behavioural effect, i.e. fashion
consciousness and price sensitivity, it may be worthwhile trying to identify yet undiscovered
confounders which could mask an actual causal effect. Fourth, as the sample contains only German
women, this study's findings cannot be extrapolated to the entire clothing market. For generalising
the results, future replication and extension studies should draw on larger samples including men, as

well as consumers from different countries.
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In conclusion, the present findings suggest that, in order to narrow the ABG in sustainable
clothing, market actors should strengthen sustainability-oriented attitudes and values in society, as
well as improve the clothing's durability and availability in retail stores. This could help to translate
the rising public attention sustainability in clothing receives into higher levels of demand for
sustainable clothing. However, the overall goal should not simply be to replace conventional with
sustainable clothing purchases but to reduce consumption and production levels in clothing in order
to reach a real change towards sustainability. Consequently, the next steps in practice and research

should also focus on business models aiming at the product lifetime extension of clothing.

3.7 Appendix

Appendix See figure 3.3.
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Figure 3.3 Impact of socio-demographic covariates on the constructs in the structural equation
model (point estimates and 95% confidence intervals; joint significance of standardised regression
coefficients for each covariate based on the omnibus Wald test statistic; black = significant (p < 0.05);

grey = insignificant (p > 0.05))
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Chapter 4

Article lll - The influence of product

lifetime labelling on purchase decisions
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Contextual transition

The following chapter presents the third article on the determinants of sustainable purchase
behaviour in the context of electrical appliances. The article examines the influence of product
lifetime labelling on purchase decisions as well as the motivational drivers of consumer preferences
for product longevity. A conceptual model for explaining the preference for a long lifetime of
electrical home appliances is developed, in addition to further hypotheses on the purchase influence
of the product lifetime label. The study follows an interdisciplinary theoretical approach by
combining the consumer theory of Lancaster (1966) with the theory of reasoned action (Ajzen and
Fishbein, 1980; Fishbein and Ajzen, 1975) — two complementary frameworks from economics and
social psychology. Lancaster’s consumer theory (1966) postulates that preferences are not directed
to a product or service as such, but to its characteristics. It is well suited for investigating decision-
making processes in multi-attribute choice contexts but less for explaining potential heterogeneity in
preferences (Nocella et al., 2012). For this reason, the theory of reasoned action is consulted which
belongs to the most prominent social-psychological theories in research on sustainable consumption
(see, e.g., Joshi and Rahman, 2015; Liobikiené et al., 2016). According to the theory, intention for a
specific behaviour is determined by the attitude towards the behaviour and the corresponding
subjective norm (Ajzen and Fishbein, 1980; Fishbein and Ajzen, 1975). Due to its lower predictive
power in choice contexts (Sheppard et al., 1988), Lancaster's consumer theory is chosen as the main
theoretical framework and enriched with elements of the theory of reasoned action. Consequently,
attitudes based on personal and environmental gains as well as subjective norm are defined as direct
psychographic antecedents of the preference. To gain deeper insights into the underlying
motivational structure, self-enhancement, self-transcendence and openness-to-change values are
also integrated as determinants into the conceptual model. While the first two studies of the
doctoral thesis each use one theory from a particular discipline, the third article thus combines an
economic with a socio-psychological perspective within one framework. Using choice-based conjoint
analysis, experimental online survey data was collected from a population-representative sample of
499 German consumers. Instead of analysing preferences expressed by rating product or service
profiles, the more recent choice-based conjoint analysis examines stated choice data collected under
hypothetical purchase decision scenarios. Choice-based conjoint analysis is thus considered more
realistic than rating-based techniques. Preference estimation was based on Hierarchical Bayes utility
modelling which is considered the state-of-the-art approach in analysing choice-based conjoint data
since it accounts for heterogeneity in preferences (e.g. Huber and Train, 2001; Orme and Chrzan,
2017). Finally, a structural equation model was estimated to test the conceptual model. The

influence of sociodemographic covariates was also accounted for in the structural equation model.

(86]



Chapter 4: Article 11

Abstract

Improving the durability of products has recently become an objective of environmental and
consumer policy in the European Union. One of the most discussed measures in this respect is the
introduction of a product lifetime label for electrical appliances. In line with the political debate,
research has shown that consumers have an unmet need for better information on the lifetime of
products. However, empirical findings about the effects of product lifetime labelling on purchase
behaviour are rare. This article addresses the research gap by studying the influence of product
lifetime labelling in the context of electrical appliances. Based on a conceptual model that combines
the consumer theory of Lancaster with the theory of reasoned action, motivational drivers of
preferences for product longevity are also investigated. Using choice-based conjoint analysis,
experimental survey data is collected from a population-representative sample of 499 German
consumers. Hierarchical Bayes utility modelling suggests a decreasing positive effect of the label on
purchase decisions and a deterioration of the purchase influence of existing brands compared to new
brands. Structural equation modelling indicates that the preference for a long product lifetime is
fostered by the positive attitude and the subjective norm towards purchasing long-lasting electrical
home appliances. However, the attitude only exerts a substantial influence if it is driven by personal
rather than environmental gains. It is further documented that biospheric values enhance, while
stimulation values inhibit, both attitude types. Hedonic values only enhance the attitude based on
personal gains. Policymakers are informed about the label's potential to stimulate the supply of, and
demand for, more durable electrical home appliances. Business practitioners should focus on
business models for product longevity which account for product variety and up-to-dateness, and

communicate the personal benefits of product longevity.

Keywords

Choice-based conjoint analysis, Consumer preferences, Consumer theory of Lancaster, Electrical

home appliances, Hierarchical Bayes estimation, Product lifetime labelling, Purchase decisions,

Structural equation modelling, Sustainable consumption, Theory of reasoned action, Willingness to

pay, Values
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4.1 Introduction

The past debate on sustainable consumption has focused on substituting conventional products and
services with more sustainable ones, rather than on reducing consumption as such (Prothero et al.,
2011). Consequently, the extension of product lifetimes has received relatively little attention in
research and practice (e.g. Bakker et al., 2014; Van Nes and Cramer, 2005), despite its considerable
potential for limiting negative environmental impacts (e.g. Cooper, 2010; Prakash et al., 2016).
Product lifetime refers to the period from acquisition to disposal of a product, and is determined
both by the consumer’s willingness to keep the product in use and by the product’s functional
durability (Cox et al., 2013). There is empirical evidence that the lifetime of products in Europe has
reduced over time. Study results from the German electrical appliance industry, for example, show
that the average product lifetime of some product categories has decreased from 2004 to 2013. In
the case of large home appliances, it was even observed that the proportion of appliances replaced
after only five years has risen sharply (Prakash et al., 2016). The main reason for replacing electrical
home appliances has been technical failure (Hennies and Stamminger, 2016; Prakash et al., 2016). As
a result, improving the lifetime and, in particular, the durability of products has recently become an
objective of environmental and consumer policy in the European Union (EU) (e.g. European
Economic and Social Committee, 2013; Montalvo et al., 2016). One of the most discussed measures
in this respect is the introduction of a product lifetime label* for electrical appliances. The underlying
idea is that greater transparency for consumers about expected product lifetimes will stimulate the
supply of, and demand for, long-lasting products (e.g. Montalvo et al., 2016; Sircome et al., 2016).
Labelling the lifetimes of electrical appliances can also be viewed critically. First, the
ecological relevance of a long product lifetime has been questioned, as it counteracts the previous
energy-saving paradigm. So far, consumers have been advised to replace still-functioning appliances
with new, more energy-efficient ones (Oeko-Institut, 2018). However, recent life-cycle based
research comparing the environmental impacts of appliances with varying levels of product lifetime

and energy efficiency suggests that extending the product lifetime can lead to overall environmental

L In line with the political discourse, the product lifetime label examined in this article indicates the expected
lifetime of a product from a technical point of view. In the following, product lifetime, therefore, refers only to
the durability aspect of product lifetime. Furthermore, the label is framed as a comparison label. According to
Wiel and McMahon (2005), comparison labels are mandatory labels which enable consumers to compare the
performance of all products of the labelled product categories, whereas endorsement labels are voluntary seals
of quality that are awarded according to defined criteria and thus only label the best performing products. In
the field of energy labelling, Heinzle and Wiistenhagen (2012) argue that comparison labels are more widely
used and have triggered innovations towards energy-efficient products. Likewise, mandatory labelling schemes
are also claimed to be more effective than voluntary ones in the context of product lifetime (Artinger et al.,
2018; Maitre-Ekern and Dalhammer, 2016).
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benefits (e.g. Ardente and Mathieux, 2014; Bakker et al., 2014; Bobba et al., 2016). Likewise, the
German Oeko-Institut (2018, p. 5) concludes that “(n)Jumerous studies on products such as
notebooks and washing machines show that a long-lasting appliance is generally more eco-friendly -
despite advances in energy efficiency”. This is mainly due to the resource-intensive production phase
and the slowed pace of energy efficiency improvements (Oeko-Institut, 2018). Second, the feasibility
of testing expected product lifetimes has often been mentioned as an area of concern (e.g.
Stamminger et al., 2018; Maitre-Ekern and Dalhammer, 2016). For some product categories, such as
televisions, lifetime tests seem impossible due to long test durations (Prakash et al., 2018), while for
other product categories, such as washing machines, tests are already used in practice (see, e.g., the
German consumer organisation Stiftung Warentest, 2018, and the German washing machine
manufacturer Miele, 2019a). However, testing the lifetime of washing machines is still very time-
consuming? and thus problematic in view of a mandatory labelling scheme that would require testing
all washing machines available on offer (Stamminger et al., 2018). An attempt to solving this issue
can be found in Stamminger et al. (2018) who have started to develop a framework for a
standardised durability test based on accelerated testing applications.

In line with the political debate, research has shown that consumers have an unmet need for
better information on the lifetime of products (e.g. Cooper, 2004; Cooper and Christer, 2010; Cox et
al., 2013). The results of a consumer survey by Cooper (2004) reveal that the majority of respondents
consider existing information on product lifetime to be inadequate. Likewise, on the basis of group
discussions, Cox et al. (2013, p. 27) reason that “consumers lack the information on which to make
robust assessments of potential lifetime”. The need for information arises from the difficulty
consumers have in assessing durability at purchase (Akerlof, 1970). In contrast to search attributes
that can easily be evaluated before purchase, experience attributes such as durability can only be
evaluated after purchase (Darby and Karni, 1973; Nelson, 1970). Consequently, consumers orient
themselves towards quality signals such as brands which, however, tend to be insufficient (e.g. Cox et
al., 2013; Erdem and Swait, 1998). A label indicating the expected lifetime of a product could
therefore considerably reduce the information asymmetry between consumers and manufacturers
and might activate hidden consumer preferences for product longevity.

Although much consumer research has already dealt with sustainability labels such as energy
labels (e.g. Grankvist et al., 2004; Heinzle and Wistenhagen, 2012; Sammer and Wustenhagen,

2006), empirical findings about the influence of product lifetime labelling on purchase behaviour are

2 For example, testing a washing machine for an average lifetime of 12.5 years (Boyano Larriba et al., 2017)
based on 220 standard washing cycles per year (European Commission, 2010) would require more than one
year of testing by means of a conventional life test (Stamminger et al., 2018).
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rare (e.g. Artinger et al., 2018; Wilhelm, 2012). To the author's best knowledge, Wilhelm's (2012)
study is the only academic study that examines how mandatory information on the expected product
lifetime affects purchase decisions. Based on an experimental survey which was answered by US-
American students, Wilhelm (2012) finds that consumer information about the number of years a
mobile phone is designed to function properly significantly affects consumer preferences. Beyond
this, recent studies commissioned by political institutions in the EU have started to analyse product
lifetime labelling for different product groups (Artinger et al., 2018; Prakash et al., 2018; Sircome et
al., 2016). Contradictory results are presented for the German electrical appliances market. Prakash
et al. (2018) observe that a mandatory product lifetime label leads to a significant shift towards more
purchases of appliances with a longer lifetime, whereas Artinger et al. (2018) conclude that such a
label has hardly any effects on purchase decisions.

Consequently, it remains largely unclear how consumers would react to the introduction of a
product lifetime label. Likewise, previous studies have identified a need for future research on how
product lifetime labelling affects purchase behaviour (e.g. Cox et al., 2013; Wilhelm, 2012). Cox et al.
(2013) also stress that academic research should be consulted in addition to policy evidence.
Furthermore, especially marketers of long-lasting products would benefit from insights into the
underlying motivations of consumers who prefer a long product lifetime. Evans and Cooper (2010),
however, state that acquisition preferences related to product lifetime have not been addressed
systematically in research. Apart from secondary results of some studies (Sircome et al., 2016;
Wilhelm, 2012), there is a lack of in-depth knowledge about how psychographic antecedents such as
attitudes and values influence purchase decisions towards long-lasting products. Addressing these
research gaps, this article investigates what influence a product lifetime label exerts on purchase
decisions (1st research question), and what motivational drivers precede consumer preferences for
product longevity (2nd research question).

The research questions are addressed using the example of electrical appliances. On the one
hand, a large part of the political interest and the resulting commissioned research has centred on
this product group (e.g. Artinger et al., 2018; Prakash et al., 2018), which thus provides useful
preliminary information. On the other hand, in contrast to sustainable consumption of low-
involvement products such as groceries, sustainable consumption of electrical appliances constitutes
an underdeveloped field of research that has concentrated on aspects of disposal and energy
consumption (McDonald et al., 2009; Prothero et al., 2011). Since purchase behaviour with regard to
product lifetime can vary widely for different electrical appliances (Cox et al., 2013; Evans and
Cooper, 2010), the application field was further narrowed down to the category of electrical home
appliances. Compared to consumer electronics, for example, the durability of electrical home

appliances tends to be of greater importance for consumers (Cox et al., 2013).
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The remainder of this article is structured as follows. The next section briefly introduces the
theoretical framework of this study, which is based on a combination of the consumer theory of
Lancaster (1966) and the theory of reasoned action (Ajzen and Fishbein, 1980; Fishbein and Ajzen,
1975). Building upon this, hypotheses are developed. Section 4.3 provides details on the sample as
well as the methods used to address the hypotheses. The results of the empirical analysis are
presented in section 4.4 and discussed in section 4.5. The last section draws conclusions for

policymakers, business practitioners and researchers; and summarises the limitations of this study.

4.2 Theoretical framework and hypotheses

4.2.1 Interdisciplinary approach

For addressing the research questions, this study follows an interdisciplinary theoretical approach
(see Nocella et al., 2012, for a similar approach). By combining the consumer theory of Lancaster
(1966) with the theory of reasoned action (TRA) (Ajzen and Fishbein, 1980; Fishbein and Ajzen, 1975),
two complementary frameworks from economics and social psychology are merged. Lancaster’s
well-established economic theory postulates that consumer preferences are not directed to a
product or service as such, but to its characteristics (Lancaster, 1966). The theory is therefore well
suited to examining decision-making processes in multi-attribute choice contexts (Nocella et al.,
2012). Various consumer studies, including those on sustainable purchase behaviour, have already
applied the Lancastrian framework (e.g. Bronnmann and Asche, 2017; Lebeau et al., 2012; Scott,
2002). It thus provides a sound basis for measuring consumer preferences for certain product
attributes such as product lifetime. Lancaster’s consumer theory is, however, less useful in explaining
potential heterogeneity in preferences (Nocella et al., 2012). For this reason, the TRA, a forerunner of
the theory of planned behaviour (TPB) (Ajzen, 2005, 1991, 1985), is consulted.? TRA and TPB belong
to the most prominent social-psychological theories in research on sustainable consumption (see,
e.g., Joshi and Rahman, 2015; Liobikiené et al., 2016; Vermeir and Verbeke, 2008). According to the
TRA, intention for a specific behaviour is determined by the attitude towards the behaviour and the

corresponding subjective norm (Ajzen and Fishbein, 1980; Fishbein and Ajzen, 1975). Due to the

3 The only difference between the TRA and TPB is that the latter also accounts for consumers’ perceived
behavioural control which refers to factors that can impair or facilitate the behaviour in question (Ajzen, 2005,
1991, 1985). It is assumed that perceived behavioural control does not have a substantial impact on consumer
preferences for product longevity in this study, because a major barrier to purchasing long-lasting products,
namely the lack of adequate consumer information on product lifetime (e.g. Cooper, 2004; Cox et al., 2013), is
deliberately removed. More precisely, preferences for different levels of product lifetime are measured on the
basis of choice experiments which explicitly communicate the expected product lifetime via labelling (see
section 4.3.2).
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TRA’s lower predictive power in choice contexts (Sheppard et al., 1988), Lancaster's consumer theory
is chosen as the main theoretical framework and enriched with elements of the TRA. Consequently,
attitude and subjective norm are defined as direct psychographic antecedents of consumer
preferences for product longevity. In the following, hypotheses for both research questions are

developed.

4.2.2 The influence of a product lifetime label on purchase decisions

The studies recently commissioned on product lifetime labelling predominantly show that a
mandatory label can have a positive effect on purchasing electrical home appliances (Artinger et al.,
2018; Prakash et al., 2018; Sircome et al., 2016).* However, they all lack a detailed analysis of how
consumer preferences for different levels of product lifetime are shaped. With regard to the well-
researched energy label, Sammer and Wistenhagen (2006) and Sonnenberg et al. (2014) reveal that
the utility consumers derive from the energy efficiency of washing machines increases linearly with
an improvement in the energy efficiency class. However, in contrast to high energy efficiency, a long
product lifetime can have disadvantages for consumers. Previous research suggests that consumers
may be afraid of missing progress on certain product features such as design, performance or energy
efficiency if they commit to product longevity (e.g. Cooper, 2004; Cox et al., 2013). In the area of
consumer electronics (mobile phones), Wilhelm’s (2012) study indeed points to a decreasing positive
effect of product lifetime information on consumer preferences. Although consumer electronics are
more exposed to fashion and innovation cycles (Cox et al., 2013), the aforementioned consumer
concerns may also apply to purchases of long-lasting electrical home appliances. Based on this

rationale, the first hypothesis is formulated as follows:

Hypothesis H1 The positive influence of a product lifetime label on purchase decisions for electrical

home appliances decreases with an increase in product lifetime.

The introduction of a product lifetime label could activate consumer preferences for product
lifetime, but also weaken the influence of other product characteristics on purchase behaviour.
Brand is usually named as one of the most purchase-relevant attributes of electrical home appliances
(e.g. Artinger et al.,, 2018; Sammer and Wdistenhagen, 2006). In general, brands fulfil various
functions for consumers such as the function of building trust. The latter addresses the ability of

brands to reduce consumers’ perceived risk of making wrong purchase decisions by providing quality

4 Only Artinger et al. (2018) could not identify significant effects for most of the tested product categories such
as washing machines.
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signals (Meffert et al., 2018). Consumers thus rely heavily on brands when assessing the durability of
electrical home appliances at the point of purchase (Cox et al., 2013). Previous studies on
sustainability labelling, however, indicate that labels can partially take over the role of brands (e.g.
Heinzle and Wistenhagen, 2012; Jaffry et al., 2004). For example, Jaffry et al. (2004) investigate the
introduction of certified seafood and find that all factors, including the sustainability label,
significantly influence purchase decisions — except for the brand. It is therefore argued that the
introduction of a product lifetime label can lead to a reduction in quality signals conveyed by existing
brands. New brands, however, may remain unaffected as they have not yet been able to build trust

in terms of durability. The following hypothesis transfers this logic to the choice context:

Hypothesis H2 The introduction of a product lifetime label negatively affects the influence of existing

brands - compared to new brands - on purchase decisions for electrical home appliances.

4.2.3 Motivational drivers of consumer preferences for product longevity

In line with the theoretical framework, it is reasoned that consumers’ preference for a long lifetime
of electrical home appliances is determined by their positive attitude and subjective norm towards
purchasing long-lasting electrical home appliances. According to the TRA, an attitude is defined as
the degree to which a behaviour is positively or negatively valued, based on beliefs about the
expected outcomes of the behaviour (Ajzen, 2019).° Several studies have shown that a positive
attitude towards purchasing sustainable products and services fosters the corresponding purchase
intention (e.g. Robinson and Smith, 2002; Vermeir and Verbeke, 2008; Yadav and Pathak, 2017).
Usually, these studies do not differentiate between the underlying expected outcomes of attitude.
However, consumers may be motivated by two different types of potential outcomes when
purchasing long-lasting products: personal gains, such as saving money (e.g. Brook Lyndhurst, 2011;
Maitre-Ekern and Dalhammer, 2016), and environmental gains, such as protecting resources (e.g.
Cooper, 2010; Prakash et al., 2016). Previous research suggests a positive effect of personal gains on
consumer preferences for product longevity, while the impact of environmental gains is less
straightforward (e.g. Brook Lyndhurst, 2011; Cooper and Evans, 2010). On the one hand, Cooper and
Evans (2010) conclude that positive environmental attitudes are only weakly translated into product
lifetime optimising behaviour. Wilhelm (2012) even finds that such attitudes do not affect the
importance consumers ascribe to lifetime information of mobile phones. On the other hand,

consumer research on voluntary simplicity and frugal lifestyles indicates that environmental motives

> Following the modelling principle of parsimony, the subsequent conceptual model is limited to the positive
attitude towards purchasing long-lasting electrical home appliances.
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stimulate simplified consumption practices such as using products for a long time (e.g. Craig-Lees and
Hill, 2002; Pepper et al., 2009). Ultimately, even if environmental gains tend to play a lesser role, it is

argued that both types of attitude strengthen the preference as hypothesised below:

Hypothesis H3a The positive attitude towards purchasing long-lasting electrical home appliances
based on personal gains positively influences the preference for a long lifetime of electrical home

appliances.

Hypothesis H3b The positive attitude towards purchasing long-lasting electrical home appliances
based on environmental gains positively influences the preference for a long lifetime of electrical

home appliances.

Subjective norm refers to the perceived social pressure to perform or not to perform a
behaviour (Ajzen, 2019).% Research on sustainable consumption has already shown that social norms
towards purchasing specific products or services can enhance respective behavioural intentions.
Nevertheless, the need for further research in this respect is stressed (e.g. Demarque et al., 2015;
Phipps et al., 2013; Vermeir and Verbeke, 2008). In addition, Cooper and Evans (2010) indicate that
pressure exerted by important others such as family members and friends is crucial for explaining

consumption behaviours related to product lifetime. Another hypothesis is thus phrased as follows:

Hypothesis H4 The subjective norm towards purchasing long-lasting electrical home appliances

positively influences the preference for a long lifetime of electrical home appliances.

To gain deeper insights into the underlying motivational structure of consumers’ preference
for a long lifetime of electrical home appliances, the values of consumers are also examined. Values
define relatively stable guiding principles in a person's life (e.g. Rokeach, 1973; Schwartz, 1994; Stern,
2000) and are often conceptualised as direct antecedents of attitudes (e.g. Ajzen, 2012a; Homer and
Kahle, 1988). Based on Schwartz's (1994, 1992) theory of basic human values, studies on pro-
environmental and prosocial behaviour commonly distinguish between self-enhancement values
(reflecting one's own interests) and self-transcendence values (reflecting collective interests). They
predominantly conclude that self-enhancement values inhibit, whereas self-transcendence values
enhance pro-environmental and prosocial attitudes (e.g. Jacobs et al., 2018; Schwartz, 2010; Steg et
al., 2014b). Jacobs et al. (2018), for instance, find a negative influence of self-enhancement values,
and a positive influence of self-transcendence values, on consumers’ positive attitude towards
sustainable clothing. In contrast to that, it can be reasoned that the positive attitude towards the

specific pro-environmental behaviour of purchasing long-lasting products is fostered by both types of

6 Following the modelling principle of parsimony, the subsequent conceptual model is limited to the subjective
norm towards purchasing long-lasting electrical home appliances, i.e. towards performing the behaviour.
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values. As explained above, the attitude may be driven by personal and environmental gains, which
reflect similar individual interests as self-enhancement and self-transcendence values, respectively.
The study by Jacobs et al. (2018) already provides an empirical indication in this regard, since the
authors also observe that consumers’ affinity for durable clothing is strengthened by both value
types. Furthermore, the following hypotheses account for Steg et al.’s (2014b) empirical distinction
between two value clusters each for self-enhancement values (egoistic and hedonic values) and self-
transcendence values (biospheric and altruistic values). Steg et al. (2014b, p. 187) stress the
importance of including all four value dimensions in environmental research “to better understand
individual attitudes, preferences, and choices”. Consequently, two sets of hypotheses are

formulated:

Hypothesis H5a Egoistic values positively influence the positive attitude towards purchasing long-

lasting electrical home appliances based on personal gains.

Hypothesis H5b Hedonic values positively influence the positive attitude towards purchasing long-

lasting electrical home appliances based on personal gains.

Hypothesis H6a Biospheric values positively influence the positive attitude towards purchasing long-

lasting electrical home appliances based on environmental gains.

Hypothesis H6b Altruistic values positively influence the positive attitude towards purchasing long-

lasting electrical home appliances based on environmental gains.

Furthermore, due to the specific nature of the environmental consumption behaviour in
question, it is reasoned that stimulation values also have explanatory power. Stimulation values are a
form of openness-to-change values and reflect consumer needs for novelty and variety (Schwartz,
1994, 1992). Such values are by nature likely to undermine activities that aim for a long product life.
Consumer studies have emphasised that stimulation values trigger variety-seeking tendencies in
purchase behaviour (e.g. Sharma et al., 2010; Steenkamp and Baumgartner, 1995). In addition, it has
been shown that consumers prematurely replace products due to a desire for variety (e.g. Cooper
and Evans, 2010; Cox et al.,, 2013). It is therefore hypothesised that stimulation values inhibit a
positive attitude towards purchasing long-lasting electrical home appliances regardless of whether it

is motivated by personal or environmental gains:

Hypothesis H7a Stimulation values negatively influence the positive attitude towards purchasing

long-lasting electrical home appliances based on personal gains.

Hypothesis H7b Stimulation values negatively influence the positive attitude towards purchasing

long-lasting electrical home appliances based on environmental gains.
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Figure 4.1 summarises the hypothesised relationships within a conceptual model developed
to explain consumers’ preference for a long lifetime of electrical home appliances. All hypotheses of
this study are tested empirically by means of choice-based conjoint analysis and structural equation

modelling as described in the subsequent sections.

Values
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Figure 4.1 Conceptual model of consumers’ preference for a long lifetime of electrical home

appliances

4.3 Methods

4.3.1 Data collection and sample characteristics

Data was gathered through an experimental online survey administered to German consumers, who
were recruited via an online panel. 571 questionnaires were completed during a seven-day survey
period in May 2019. After the deletion of speeders, a total of 499 usable questionnaires remained for
subsequent analyses. A representative sample of the German population was drawn to enable
population-based conclusions. This also takes into account the demand for samples better reflecting

the general population, as set out in Wilhelm's (2012) study which itself is only based on a student

[96]



Chapter 4: Article 11

sample. Quota sampling was used with quota targets for gender, age and highest educational
achievement derived from micro-census data of the German adult population (Statistisches
Bundesamt, 2018). In order to verify population representativeness, chi-square tests were performed
to test the marginal distributions of the final sample for homogeneity with those of the German adult
population regarding the aforementioned socio-demographic characteristics (see, e.g., Krause and
Battenfeld, 2019, for a similar approach). An overview of the input and output factors of all chi-
square tests is given in table 4.1. No statistically significant differences are found between the
sample’s and the population’s composition in terms of gender, age and highest educational
achievement. In the subsequent analyses, these categorical variables are used as covariates’

represented by dummy variables.

Table 4.1 Socio-demographic composition of the sample compared to the German adult population

Socio-demographic characteristic ~ German Sample Chi-square test
population® Observed Expected
% n n n X2 dfe p-
100.0 100.0 499 499 value
Gender
Female 50.7 50.7 253 253 0.000 1 0.996
Male 49.3 49.3 246 246
Age
15-29 years old 19.5 194 97 97 4.072 4 0.396
30-39 years old 14.8 12.0 60 74
40-49 years old 15.5 15.2 76 78
50-59 years old 18.8 18.8 94 94
60 years and older 31.4 34.5 172 157
Highest educational achievement
No school-leaving qualification 7.8 6.6 33 39 1.056 4 0.901
Seco.n.dar.y modern school 338 339 169 168
qualification
Secondary school certificate 26.5 27.3 136 132
Umv'e.rsm'/ entrance 14.4 14.8 74 72
qualification
University degree 17.6 17.4 87 88

2 Figures based on micro-census data projected to year 2017 (Statistisches Bundesamt, 2018)
® Adult population of Germany aged 15 years and above
¢ df = degrees of freedom

7 In addition, socio-demographic data on the financial situation as well as the number of persons and the
number of children in the household was collected. Since these potential covariates did not significantly
improve the fit of the structural equation model presented in section 4.4.3, they were removed from the
subsequent analyses.
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4.3.2 Choice-based conjoint analysis

Preliminary considerations

In consumer research, conjoint analysis refers to a bundle of multivariate methods used to examine
the structure of consumer preferences for combinations of attributes that form products or services
(Rao, 2014). The consumer theory of Lancaster (1966), which was introduced in section 4.2.1,
provides a theoretical framework for conjoint analysis. The fundamental principle of traditional
conjoint analysis is to decompose a consumer’s overall preference judgments for multi-attributed
alternatives into separate attribute-specific utility values (Green and Rao, 1971). Instead of analysing
preferences expressed by rating product or service profiles, the more recent choice-based conjoint
(CBC) analysis examines stated choice data collected under hypothetical purchase decision scenarios.
CBC analysis is considered more realistic than rating-based techniques. The process of making trade-
offs among competing attribute level combinations and of choosing the most preferred alternative is
closer to actual market activity (Rao, 2014). Based on the theory of random utility maximization
(McFadden, 1974), CBC analysis has its roots in discrete choice analysis methods (e.g. Ben-Akiva and
Lerman, 1991; Louviere et al., 2000). It is currently considered the most widely used type of conjoint
analysis (Sawtooth Software, 2017). Many CBC studies have already been conducted in the context of
sustainable consumption (e.g. Nocella et al., 2012; Sammer and Wiistenhagen, 2012; Scherer et al.,
2018), but not yet related to product lifetime (Lieder et al., 2018; Wilhelm, 2012). By using CBC
analysis, this article differs greatly from the few studies commissioned on product lifetime labelling
(Artinger et al.,, 2018; Prakash et al., 2018; Sircome et al.,, 2016), which are based on less
sophisticated research methods. Moreover, the chosen method corresponds to Gnanapragasam et
al.’s (2018, p. 914) recommendation to use choice modelling approaches to “better establish the

extent to which reliability and longevity factor into consumers’ purchasing decisions”.

Questionnaire design

A computer-assisted CBC questionnaire was designed for each of two consecutive CBC exercises to
compare consumer preferences before and after the introduction of the product lifetime label. The
first CBC exercise involved a series of seven and the second CBC exercise a series of nine choice tasks
on purchasing a washing machine. For each choice task, respondents were asked to choose one out
of three washing machines that differed in their levels of a number of attributes, including a product
lifetime label for the second exercise. They could also indicate that they would not buy any of the

presented alternatives (none option) so that the choice tasks appear more realistic (Parker and
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Schrift, 2011).8 A washing machine was chosen as the object of purchase for the following reasons.
First, it is a typically utilitarian product which is primarily purchased for its functional properties
(Mugge and Schoormans, 2012). Quality aspects of a washing machine such as durability are
therefore important purchase criteria (Cox et al., 2013). Consequently, this type of electrical home
appliance provided a suitable basis to start investigating the possible effects of product lifetime
labelling. The low importance of design aspects also reduced the number of attributes required to
realistically present washing machines in choice tasks. Second, the production of large electrical
home appliances is very resource-intensive. As implied in section 4.1, long-lasting washing machines,
therefore, have an overall positive effect on the environment, even if further improvements in
energy and water efficiency will be achieved in the future (Oeko-Institut, 2018). Third, lifetime tests
for washing machines already exist in practice (e.g. Miele, 2019a; Stiftung Warentest, 2018). Fourth,
washing machines have already been in the centre of earlier conjoint research (e.g. Sammer and
Wistenhagen, 2006; Shin et al., 2018; Sonnenberg et al., 2014), which could thus serve the
experimental design considerations of this study.

The washing machine profiles had to be equipped with the attributes most important to
consumers (Rao, 2014). For testing the first two hypotheses on the impact of product lifetime
labelling (H1, H2), particularly the product lifetime label and brand had to be considered. Following
pertinent recommendations in conjoint literature towards a small number of attributes (e.g. Green
and Srinivasan, 1990; Rao, 2014), three more characteristics were chosen, namely energy
consumption, equipment version and price. Energy consumption is usually highly purchase relevant
in the context of energy-consuming products, especially since it largely determines the regular
operating costs of consumers during the product usage phase (e.g. Heinzle and Wustenhagen, 2012;
Sammer and Wiistenhagen, 2006). Equipment version was included to take account of consumer
preferences for different equipment features. Although its purchase relevance was considered
comparatively low for washing machines, its inclusion made the choice tasks more realistic for the
respondents. Price is a fundamental purchase criterion and usually displayed in a CBC questionnaire.
The choice of attributes largely corresponds to the attributes most frequently used in previous
conjoint studies on washing machines (e.g. Codini et al., 2012; Sammer and Wiistenhagen, 2006;

Sonnenberg et al., 2014)°. It is also in line with the core features of washing machines highlighted in

8 For each CBC exercise, the introduction text and one exemplary choice task are shown in appendix 1.

9 Some studies also added water consumption as a product characteristic (e.g. Codini et al., 2012; Shin et al.,
2018). Since attributes with overlapping meanings should be avoided in CBC questionnaires (Sawtooth
Software, 2019), water consumption was not considered in the present work. Compared to energy
consumption, water consumption shares the meaning of resource efficiency but tends to be less relevant for
purchase (Codini et al., 2012; Sammer and Wistenhagen, 2006).
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the commissioned studies on product lifetime labelling (e.g. Artinger et al., 2018; Prakash et al.,
2018).

Pursuant to conjoint literature (e.g. Green and Srinivasan, 1990; Orme, 2002), not more than
five levels per attribute were specified to ensure precision in utility estimation. The levels of brand,
energy consumption, equipment version and price were defined so as to largely cover the product
spectrum available on the German market.’ Similar to Codini et al. (2012) and Sammer and
Wistenhagen (2006), the selected brands represent the high-priced (Miele), middle-priced (Siemens)
and low-priced (Beko) washing machine segment. Besides, a new brand (new brand) was added due
to the special interest in measuring consumer preferences for existing brands compared to new
brands. The minimum level of energy consumption was chosen to be slightly lower than the actual
industry minimum to account for possible future advances in energy efficiency. Two levels of
equipment version seemed sufficient as consumers can principally choose between standard wash
programmes and functionalities, as well as extra features. The price levels cover the prices at which
washing machines are predominantly sold in Germany (200 to 800 €), as well as two even higher
prices. The latter served to realistically reflect washing machines with particularly attractive
combinations of attribute levels which, in the second CBC exercise, can also include long product
lifetimes. The product lifetime label, defined as a mandatory label indicating the expected number of
years a washing machine will function without restriction, spans five levels. The lowest level (5 years)
represents the minimum actual life of washing machines often reported in Germany (Hennies and
Stamminger, 2016; Prakash et al., 2016). The highest level (25 years) was set above the maximum
lifetime currently tested on the German market (20 years by Miele, 2019a), as washing machines
have lasted even longer in the past (Hennies and Stamminger, 2016; Prakash et al., 2016). An

overview of the final set of attributes and their levels is given in table 4.2,

10 For this purpose, data from four German online comparison portals and one major German online retailer
was analysed prior to data collection.

11 In order to increase the perceived realism of the experimental setting, all presented washing machines were
also characterised by fixed attributes which usually vary little on the market (see, e.g., Sammer and
Woistenhagen, 2006, for a similar approach). For instance, already 81% of sold washing machines in Germany
were labelled with the highest energy efficiency class A+++ in 2015 (Michel et al., 2016). When having defined
the varying attributes, the fixed attributes were taken into account so that, for example, the selected levels of
energy consumption conform to the energy efficiency class A+++.
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Table 4.2 Attributes and attribute levels of washing machines in the choice tasks

Attribute Attribute level

1st CBC exercise 2nd CBC exercise
Brand Miele Miele

Siemens Siemens

Beko Beko

New brand New brand

Energy consumption®

Equipment version

Price

Product lifetime label®

* Standard:

80 kWh/year
120 kWh/year
160 kWh/year
200 kWh/year
Standard* with extras**
Standard*
200 €

500 €

800 €

1100 €

1400 €

80 kWh/year
120 kWh/year
160 kWh/year
200 kWh/year
Standard* with extras**
Standard*
200 €

500 €

800 €

1100 €

1400 €

25 years

20 years

15 years

10 years

5 years

Wash programmes: e.g. hot, coloured, mixed, delicates, easy care, wool, eco, quick
Functions: e.g. start time delay, remaining time display, consumption adjustment to load

** Extras:

Wash programmes: e.g. sports, shirts, allergy, baby clothes, bedding, jeans, animal hair
Functions: e.g. smartphone control, consumption display, automatic detergent dosing

Fixed attributes:

Type:
Load capacity:

Front-loader
7 kg

Energy efficiency class (EU
energy label):
Maximum spin speed: 1400 revolutions per minute
2 Energy consumption and product lifetime tested based on an average use and 220
washes per year
b kWh = kilowatt hours

A+++

The choice tasks were generated according to a controlled random experimental design using
the balanced overlap method (Chrzan and Orme, 2000). For each CBC exercise, it was thus ensured
that each respondent’s questionnaire version was marked by balanced overlap (modest degree of
repetitions of attribute levels within choice tasks), level balance (approximately the same number of
occurrences of each level belonging to one attribute) and near orthogonality (near proportionality of

each joint occurrence of any two levels of different attributes to the product of their marginal
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frequencies) (e.g. Rao, 2014; Sawtooth Software, 2017). These properties serve the statistical
efficiency of an experimental design in measuring main and interaction effects of utilities (Sawtooth
Software, 2017). The design efficiency was successfully tested prior to data collection by performing
a logit efficiency test and investigating the resulting standard errors of the estimated effects based
on simulated data (Sawtooth Software, 2019). Furthermore, seemingly unrealistic combinations of
attribute levels, e.g. a premium brand with a low price or with a low product lifetime, were
deliberately kept in the experimental design. According to pertinent literature, prohibitions should
generally be avoided as they can lead to inefficient designs. Instead, respondents should be
encouraged to respond as if all products were actually available (Orme, 2002), which was the
strategy chosen for this study (see appendix 1). All CBC-related data collection and analysis
procedures of the present article were carried out by using Sawtooth Software’s Lighthouse Studio
(version 9.7.0). All other calculations were performed with the statistical software R (version 3.5.2; R

Core Team, 2018).

4.3.3 Structural equation modelling

Operationalisation of constructs

Structural equation modelling was used to test the remaining hypotheses on consumer preferences
for product longevity (H3a-H7b; see figure 4.1). In addition to the CBC exercises, respondents were
therefore confronted with questions revealing their basic values as well as their positive attitudes
and subjective norm towards purchasing long-lasting electrical home appliances. All question blocks
for the independent latent variables were placed after the last choice task to protect the stated
choice data against priming effects. The items of the five value constructs were adopted from
validated German translations (European Social Survey, 2016; Schmidt et al., 2007) of the portrait
values questionnaire (PVQ) scale (Schwartz et al., 2001). The PVQ is a well-established measure of
basic human values derived from the original Schwartz Value Survey (Schwartz, 1992). Since the basic
PVQ provides little information on biospheric values, the respective construct was enriched with two
items derived from the environmental PVQ scale (Bouman et al., 2018; Schwartz et al., 2012; Steg et
al., 2014b), which were translated into German.

The positive attitude and subjective norm constructs were developed in accordance with the
specifications of the TRA. Both attitude constructs were measured indirectly by a series of potential
behavioural beliefs linking the act of purchasing long-lasting electrical home appliances to personal
or environmental gains. Following an expectancy-value approach, ratings on the strength and

evaluation of each behavioural belief were queried and then multiplied to generate the attitudinal
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items (e.g. Ajzen, 2019; Ajzen, 2012b; Ajzen, 2006). Items on personal gains were generated based on
insights of the few previous consumer studies in the context of product lifetimes (e.g. Brook
Lyndhurst, 2011; Cox et al., 2013). As a result, they cover the aspects of using a product for a long
time (item 1), saving money in the long term (item 2) and avoiding inconvenience related to
premature repairs and replacement purchases (item 3). Environmental gains were derived from
literature on the environmental benefits of product longevity such as reduction of waste (item 1),
protection of resources (item 2) and reduction of ecological footprints (item 3) (e.g. Cooper, 2010;
Prakash et al., 2016). The subjective norm construct was queried by direct measures since the
research interest was in examining the overall concept of perceived social pressure (e.g. Ajzen, 2019;
Ajzen, 2006). In line with ideas on norm formation (e.g. Cialdini et al., 1990; Fishbein and Ajzen,
2010), the items cover not only injunctive aspects (items 1 and 3), referring to what important others
want us to do, but also descriptive aspects (items 2 and 4), referring to the observed actions of
important others.

Finally, the dependent latent variable which represents consumers’ preference for a long
lifetime of electrical home appliances was operationalised as a single-item construct. A single-item
measurement approach appears to be adequate, as the construct is conceptually relatively narrow
and clear-cut (e.g. Hayduk and Littvay, 2012; Petrescu, 2013). More precisely, the construct was
supposed to represent the preference for the longest possible lifetime of a washing machine.
Consequently, it was operationalised by taking the utility estimate for an expected product lifetime
of 25 years derived from the CBC analysis. An overview of the descriptive statistics of each
construct’s items, including wording and scales, is given in appendix 2. The item sources are
summarised in the last column of table 4.3. All questions, including the ones on social demographics,

were mandatory so that there is no item non-response.!?

Validity and reliability of constructs

To assess the validity and reliability of all latent variables, a confirmatory factor analysis (CFA) was
performed. Table 4.3 presents the results of the CFA. For each construct, it shows substantial factor
loadings and adequate reliabilities in terms of the widely recommended cut-off values (> 0.7 for

factor loadings; 20.7 for a and w; 20.5 for AVE; e.g. Fornell and Larcker, 1981; Nunnally and

2 |In the course of a pilot study, large parts of the final questionnaire were pretested among a non-
representative sample of German consumers (n = 316) in October 2017. The main objectives of the pilot study
were to test the functionality of the second CBC exercise (with product lifetime label), as well as the validity
and reliability of the self-developed TRA constructs. Overall, the results revealed plausible utility estimates and
sufficiently valid and reliable TRA constructs. Based on the pilot study, only a few minor changes have been
made towards the final questionnaire such as the deletion of attribute levels and items due to insignificance
and redundancy, respectively.
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Bernstein, 1994; Shevlin and Miles, 1998). The error variance of the single-item construct was fixed
so as to reach a reliability of 0.85, a conservative value chosen according to pertinent literature (e.g.
Fuchs and Diamantopoulos, 2009; Petrescu, 2013). Moreover, the CFA model also fits the data well
(x* / df =493.942 / 240 = 2.058; robust CFl =0.966; robust TLI =0.957; robust RMSEA = 0.051, 90%
confidence interval of [0.045; 0.057]; and SRMR = 0.040; e.g. Hair Jr. et al., 2013; Hu and Bentler,
1999; Kline 2016).
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Table 4.3 Factor loadings and reliability measures from the confirmatory factor analysis model as

well as item sources

Construct Item Factor (SE) Reliability® Item source
(factor) loading? a w AVE
Egoistic values evl  0773%** (0.024) 0.847 0.851 0.655 European Social Survey
[EV] ev2  0.877"** (0.022) (2016); Schmidt et al. (2007)
evd 0.780*** (0.027)
Hedonic values hvl  0.849™** (0.021) 0.861 0.863 0.678 European Social Survey
[HV] hv2. 0.788%** (0.026) (2016); Schmidt et al. (2007)
hv3  0.829*** (0.025)
bvli 0.782*** (0.025) 0.857 0.852 0.658 |Schmidt et al. (2007)
Biospheric bv2  0.791*** (0.030) Bouman et al. (2018);
values [BV] V3 0.864%**  (0.023) 2::\;\./:1(1;21?‘;?. (2012); Steg
Altruistic values avl  0823%** (0.025) 0.843 0.848 0.651 European Social Survey
[AV] av2  0.742*** (0.030) (2016); Schmidt et al. (2007)
av3  0.846***  (0.022)
Stimulation svl  0.780*** (0.027) 0.767 0.768 0.623 |European Social Survey
values [SV] sv2  0.798***  (0.027) (2016)
Positive apgl 0.884*** (0.017) 0.926 0.926 0.807
attitude, apg2 0.895***  (0.014)
ersonal gains Self-developed indirect
FAPG] ° apg3 0.915%**  (0.013) measures bF;sed on the TRA
Positive aegl 0.844*** (0.023) 0.931 0.930 0.816|(e.g. Ajzen, 2019; Ajzen,
attitude, aeg2 0.939***  (0.010) 2012b; Ajzen, 2006)
environmental
gains [AEG] aeg3 0.937*** (0.011)
snl 0.864*** (0019) 0.938 0.938 0.792 Se|f-deve|oped direct
Subjective norm sn2  0.912***  (0.013) measures based on the TRA
[SN] sn3  0.864***  (0.024) (e.g. Ajzen, 2019; Ajzen,
snd  0.917***  (0.011) 2006)
Utility for an expected
Preference [P]  pl  0.922*%** (0.060) (fixed at0.850) | Productlifetime of 25 years

based on the CBC model of
table 4.5

Goodness-of-fit statistics®
Scaled x*/df 2.058 (493.942 / 240)

Robust CFI 0.966
Robust TLI 0.957
Robust
RMSEA
SRMR 0.040

0.051 (90% confidence interval: [0.045; 0.057])

@ Fully standardised factor loadings based on maximum likelihood estimation with standard
errors given in parentheses; statistical significance based on Wald tests; significance level:
+p<0.10, * p<0.05, ** p<0.01, *** p<0.001
b a = Cronbach's alpha; w = McDonald's omega; AVE = average variance extracted

¢ df = degrees of freedom; CFl = comparative fit index; TLI = Tucker-Lewis index; RMSEA = root
mean square error of approximation; SRMR = standardised root mean square residual
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With regard to discriminant validity, the constructs had to be inspected more carefully due to
incidents of substantial factor inter-correlations as shown in table 4.4 (above diagonal) (see Farrell,
2010). Following the well-established Fornell-Larcker criterion (Fornell and Larcker, 1981), it was
therefore checked whether the shared variance or squared correlation between two constructs (see
table 4.4, below diagonal) was smaller than any of the two construct’s average variance extracted
(see table 4.3). Discriminant validity among all constructs can thus be assumed since the average
variance extracted of each construct is greater than its squared correlation with any other construct
(Fornell and Larcker, 1981). The same conclusion is reached by the newly developed, more sensitive
HTMT® criterion (Henseler et al., 2015). All values of the heterotrait-monotrait ratio of correlations

(see table 4.4, below diagonal) are below 0.85.13

Table 4.4 Factor correlations in the confirmatory factor analysis model

Correlation® EV HV BV AV SV APG AEG SN P

EV 1.000 0.49 0.181 0.173 0.692 0.021 0.059 0.186 0.028
3k %k 3k Kk k k% 3k kk 3k kK

HV 0.246 1.000 0.172 0.243 0.731 0.103 0.075 0.170 0.158

BV 0.033 0.030 1.000 0.777 0.216 0.525 0.623 0.391 0.110

(0.164) (0.171) * %k * Kk * %k * Kk * Kk *

AV 0.030 0.059 0.604 1.000 0.263 0.468 0.541 0.364 0.065
(0.167) (0.238) (0.771) Rrk kR Rk ok

SV 0.480 0.534 0.047 0.069 1.000 0.042 0.005 0.180 0.056
(0.705) (0.729) (0.218) (0.270) HEkx

APG 0.000 0.011 0.276 0.219 0.002 1.000 0.854 0.524 0.233

(0.047) (0.104) (0.528) (0.479) (0.080) I

AEG 0.003 0.006 0.388 0.293 0.000 0.729 1.000 0.504 0.176

(0.070) (0.086) (0.604) (0.539) (0.066) (0.848) Rk ok

SN 0.035 0.029 0.153 0.133 0.032 0.275 0.254 1.000 0.193

(0.197) (0.178) (0.387) (0.385) (0.187) (0.537) (0.519) *ok

P 0.001 0.025 0.012 0.004 0.003 0.054 0.031 0.037 1.000
n/a n/a n/a n/a n/a n/a n/a n/a

@ Above diagonal: factor correlation coefficient; significance level: + p £0.10; * p <0.05;
**p<0.01; *** p<0.001

® Below diagonal: squared factor correlation coefficient with heterotrait-monotrait ratio
given in parentheses

13 Furthermore, the social desirability bias is often mentioned as a serious source of error in survey research,
especially in the context of socially sensitive issues such as environmental protection (Grimm, 2010). With the
aim of determining the magnitude of potential social desirability tendencies, Kemper et al.’s (2012) three-item
scales on overstating positive traits and understating negative traits were queried. A CFA revealsO that factor
loadings (item 1 =0.774, 0.840; item 2 =0.679, 0.647; and item 3 =0.581, 0.535) and reliabilities (o =0.716,
0.698; w=0.727, 0.709; and AVE =0.478, 0.453) of both scales only partly meet the common standards to
support substantive measurement (e.g. Fornell and Larcker, 1981; Nunnally and Bernstein, 1994). These results
hint at the absence of a noteworthy social desirability bias in the collected data.
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4.4 Results

4.4.1 Hierarchical Bayes utility modelling

Hierarchical Bayes (HB) utility modelling is considered the state-of-the-art approach in analysing CBC
data since it accounts for heterogeneity in respondents’ preferences by estimating individual-level
utilities (e.g. Huber and Train, 2001; Orme and Chrzan, 2017; Rossi and Allenby, 2003). In general, the
approach delivers more accurate utility estimates than traditional aggregation techniques (Orme,
2000). An HB model covers two levels. At the upper level (between-respondent) it is assumed that
individual utility functions are multivariate normally distributed. This level provides population
information on the preferences across respondents, which is used as prior data to estimate utilities
for each individual at the lower level. At the lower level (within-respondent) it is assumed that, given
an individual’s utilities, her or his probability of choosing a particular alternative is described by a
multinomial logit model (MNL). Based on an MNL, the probability that an alternative is chosen refers
to the proportion of the total utility for that profile relative to the total utility for all profiles of the
respective choice task (e.g. Howell, 2009; Rao, 2014; Sawtooth Software, 2019). According to the
additive compensatory decision rule, the total utility for each alternative equals the sum of utilities
associated with each attribute level of the alternative (Orme, 2013). As a result, HB models require
repeated measures per respondent to measure not only between- but also within-respondent

variation in preferences (e.g. Howell, 2009; Sawtooth Software, 2019).%

4.4.2 The influence of a product lifetime label on purchase decisions

This CBC study provides choice data from 7984 hypothetical purchase decisions.'® Each of the 499
respondents answered seven and nine choice tasks, respectively, within the first and the second CBC
exercise. Table 4.5 shows the average utilities of each attribute level for both CBC models based on
HB estimation. The average root likelihood (RLH) is used to evaluate whether the choices made by
the respondents fit the utility estimates well. The RLH defines the geometric mean of the
probabilities predicted for the observed choices (Orme, 2013). Since each choice task in this study

involved three alternatives, each alternative would have been chosen at random with a probability of

14 The HB models were estimated using a Monte Carlo Markov Chain algorithm (e.g. Howell, 2009; Sawtooth
Software, 2019). 50.000 iterations ran prior to convergence, which were not used for utility estimation.
Another 50.000 iterations were executed and used to estimate each respondent’s utilities. Utility estimates
across the 50.000 iterations were averaged per respondent to generate point estimates for each attribute level
and each respondent (Orme and Chrzan, 2017).

15 The number of times the none option was chosen relative to all choices made is 22.3% for the first and 25.0%
for the second CBC exercise.
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33.3%, corresponding to an RLH of 0.333. The reported RLH values (0.627 and 0.677) are around two
times higher than the one of the chance model. These substantial differences indicate a good fit of
both CBC models (Orme, 2013).

A utility refers to the degree of relative worth, i.e. the higher the utility the more worthwhile
the attribute level in relation to other levels of the same attribute (Sawtooth Software, 2019).
Utilities thus provide a relative measure of consumer preferences and, overall, indicate the influence
each attribute level has on the probability of consumers choosing a product or service (Orme, 2013).
The utilities of all dummy-coded attributes (brand, energy consumption, equipment version, and
product lifetime label) are also-called part-worths and derived from piecewise linear part-worth
functions (Rao, 2014). For the purpose of the subsequent willingness-to-pay (WTP) analysis, price
was coded linearly (see, e.g., Orme, 2013; Sammer and Wistenhagen, 2006) so that its utility

coefficient defines the slope of a linear function (Rao, 2014).

16 The underlying assumption of a linear price-utility relationship was inspected by repeating the CBC modelling
procedures with price as a dummy-coded attribute. The results reveal that the relationship is indeed
approximately linear for both CBC models.
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Table 4.5 Hierarchical Bayes utility modelling results of both choice-based conjoint exercises

Attribute level CBC model of the CBC model of the
1st CBC exercise (n =499)  2nd CBC exercise (n = 499)
Average (SD) p-value® Average (SD) p-value®

utility® utility®

Brand

Miele 34.32 (44.73) *** 27.67 (43.52) ***

Siemens 17.04 (18.97) *** 10.39  (15.77) ***

New brand -24.03 (22.64) * -13.97 (23.96) ***

Beko -27.33 (32.48) n/a -24.10 (28.16) n/a
Energy consumption®

80 kWh/year 40.00 (33.85) *** 30.92 (28.33) ***

120 kWh/year 16.26 (12.65) *** 11.55 (12.30) ***

160 kWh/year -11.54 (13.47) *** -4.88 (13.67) ***

200 kWh/year -44.73 (31.60) n/a -37.59 (28.37) n/a
Equipment version®

Standard with extras 14.63 (16.33) *** 9.26 (12.95) ***

Standard -14.63 (16.33) n/a -9.26 (12.95) n/a
Price

(linear slope) -14.68° (8.84) ***f -13.26°  (8.69) **x*f
Product lifetime label

25 years 45.88 (47.45)

20 years 44.17 (22.82) ***

15 years 17.89 (16.42) ***

10 years -11.20 (28.57) ***

5 years -96.75 (45.82) n/a
None option 5.25 (96.81) 19.08 (101.95)
Average root likelihood?® 0.627 (0.15) 0.677 (0.14)

@ Averaged across all respondents and scaled as zero-centred differences; based on
Hierarchical Bayes estimation with standard deviations given in parentheses

® Utility increases from one level to the next more preferred level based on paired t-
tests; significance level: + p<0.10, * p<0.05, ** p <0.01, *** p <0.001

¢ kWh = kilowatt hours

dSee table 4.2 for a description of the two different levels of equipment version

¢ Hierarchical Bayes estimation based on price levels divided by 100, i.e. a 1 € price
increase equals an 0.1468 utility decrease for the first CBC exercise

f Whether different from zero based on t-test; significance level: + p < 0.10, * p < 0.05,
**p<0.01, ¥** p<0.001

& Averaged across all respondents

As shown in table 4.5, utilities are interval data and scaled as zero-centred differences?, i.e.

they are unique up to an arbitrary additive constant within each attribute (e.g. Orme, 2013;

7 Individual-level utilities were normalised by transforming the zero-centred raw utilities to zero-centred
differences, i.e. to a scale wherein, for each individual, the total sum of part-worth differences between the
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Sawtooth Software, 2019). Consequently, utilities can be interpreted meaningfully only within rather
than across attributes (Orme, 2013). In general, all presented utility estimates appear plausible in
terms of the order of preference within each dummy-coded attribute and in terms of the sign of the
price coefficient. With one exception, all part-worth increases from one level to the next more
preferred one are found to be significant.®® It can, therefore, be summarised that all dummy-coded
attributes (brand, energy consumption, equipment version, and product lifetime label) significantly
influence purchase decisions for washing machines. The negative utility coefficient of price is
significantly different from zero, indicating a significant negative effect on purchase behaviour. The
only non-significant result refers to the additional part-worth consumers would get from an increase
in the expected product lifetime from 20 to 25 years. The part-worths for all levels of the product
lifetime label exhibit a decreasing positive effect for an increase in expected product lifetime. While
the part-worth gain from 20 to 25 years is too small to be significant, the one from 5 to 10 years
shows the largest increase within the attribute. This observation was verified by comparing the
existing CBC model of the second CBC exercise with a nested model which differed only in that the
label entered the estimation as a linear-coded rather than a dummy-coded attribute. A likelihood-
ratio test shows that the original model exhibits a significantly better fit than the simpler model
(-2ALL=294.21, x*=16.27, df =3, p<0.001). A decreasing positive effect of the product lifetime
label on purchase decisions thus fits the data better than a corresponding linear effect, which
supports hypothesis H1.

The arbitrariness in utilities’ scaling can be eliminated by expressing them in monetary units.
Such transformed utilities are understood as consumers' WTP and enable the comparison of
attribute levels’ effects on purchase decisions across attributes and even across CBC exercises (e.g.
Hensher et al. 2015; Orme, 2013). The latter is particularly relevant for measuring how the inclusion
of a product lifetime label affects the influence of the other washing machine attributes. WTP in this
context is a relative measure that defines how much monetary value a consumer ascribes to a
change from one attribute level to another one (e.g. Hensher et al. 2015; Orme, 2013). According to
standard CBC practice (e.g. Orme, 2013; Sammer and Wistenhagen, 2006), a consumer’s WTP for

one level compared to a reference level within the same attribute was calculated by dividing the

worst and the best level of each dummy-coded attribute, plus the utility coefficients of price and the none
option, is equal to the number of attributes times 100 (Sawtooth Software, 2019).

18 Moreover, all potential two-way interaction effects between the attributes were tested for each of the CBC
models. As recommended by Sawtooth Software (2019), this was done by using the interaction search tool
which is based on a modified likelihood-ratio test leveraging individual-level main-effect utilities from HB
estimation. Interaction effects identified with this tool are also expected to increase a model's percent
certainty measure by at least 1% (Sawtooth Software, 2019). Following this procedure, none of the potential
interaction effects is found to substantially improve the CBC models.
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part-worth difference between both levels by the absolute value of the average utility coefficient of
price. Table 4.6 presents the average WTP for each attribute level and, specifically, the change in
average WTP values for brand, energy consumption and equipment version from the first and to the

second CBC exercise. In addition, the results of table 4.6 are visualised in figure 4.2.%°

Table 4.6 Change in willingness to pay from the first to the second choice-based conjoint exercise

Attribute level 1st CBC exercise 2nd CBC exercise Change in WTP
(n=499) (n=499)
Average (SD)  Average (SD) € % p-
WTP in € WTP in € value®
Brand
Miele 397.36 (419.99) 314.09 (489.10) -83.27 -21.0 ***
Siemens 279.66 (236.79) 183.76 (253.48) -95.90 -34.3 ***
New brand® 0.00 0.00
Beko -22.51 (211.60) -76.42 (163.84) -53.91 -239.5 ***
Brand
Miele 419.87 (508.49) 390.51 (525.64) -29.36 -7.0
Siemens 302.17 (272.94) 260.18 (277.39) -41.99 -13.9 ***
New brand 22.51 (211.60) 76.42 (163.84) 53.91 239.5 ***
Beko® 0.00 0.00
Energy consumption®
80 kWh/year 577.04 (432.60) 516.81 (416.54) -60.23 -10.4 **
120 kWh/year 415.35 (255.26) 370.66 (286.70) -44.69 -10.8 **
160 kWh/year 226.02 (219.83) 246.78 (195.52) 20.76 9.2 +
200 kWh/year® 0.00 0.00
Equipment version®
Standard with extras 199.25 (222.42) 139.63 (195.37) -59.62 -29.9 ***
Standard® 0.00 0.00
Product lifetime label
25 years 1075.80 (685.15)
20 years 1062.89 (504.19)
15 years 864.65 (407.88)
10 years 645.28 (214.60)
5 years® 0.00

@ Averaged across all respondents with standard deviations given in parentheses

b Based on paired t-tests; significance level: + p < 0.10, * p < 0.05, ** p <0.01, *** p < 0.001
¢ Reference level

4 kWh = kilowatt hours

¢ See table 4.2 for a description of the two different levels of equipment version

19 For each attribute, the level with the lowest average utility (see table 4.5) was selected as the reference
level. An average WTP value, therefore, reflects the average amount consumers are willing to pay more
compared to the reference level - holding all other product attributes equal. To adequately address
hypothesis H2, the WTP values for the brand were also calculated in comparison to the new brand.
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Figure 4.2 Visualisation of the change in willingness to pay
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Compared to the new brand, significant losses of WTP are evident for all existing brands.
After the introduction of the product lifetime label, consumers are willing to pay only 314 € more for
Miele (reduced by 83 € or 21.0%), only 184 € more for Siemens (reduced by 96 € or 34.3%) and even
76 € less for Beko (a discount increased by 54 € or 239.5%) (see table 4.6). In other words, this
analysis shows that the positive impact of Miele and Siemens on purchasing washing machines
relative to the new brand has decreased, while the negative impact of Beko has increased.
Consequently, the influence of all existing brands on purchase behaviour has become less favourable
compared to the new brand. Hypothesis H2 can thus be supported.

Further meaningful insights can be derived from the WTP analysis. First, the introduction of
the product lifetime label has significantly reduced the WTP for the two lowest energy consumption
values (80 kWh/year and 120 kWh/year). Second, a significant loss of WTP for extra equipment
features was also identified. Third, the shape of the piecewise linear WTP function for the product
lifetime label (see figure 4.2) further underpins the decreasing positive effect of the label on
purchase decisions. A strong increase of WTP from 5 to 10 years (645 €) is followed by two weaker
increases (219 € up to 15 years and 198 € up to 20 years). The gain in WTP from 20 to 25 years is not
significant resulting from the underlying non-significant utility increase (see table 4.5).

Finally, table 4.7 provides an overview of the average relative importances of each product
attribute for both CBC exercises. Relative importances are computed by expressing the respective
range of utilities for each attribute as a percentage of the corresponding total over all attributes
within each individual (Orme and Chrzan, 2017). The results emphasise the comparatively strong
influence the product lifetime label has on purchase decisions. Before the introduction of the label,
price was the single most important attribute for consumers. After the introduction, both label and
price show the highest relative importance values. Product lifetime label (33.7%) and price (32.8%)
are more than twice as important as energy consumption (15.2%) and brand (13.6%). Equipment

version (4.7%) appears to play only a minor role when purchasing washing machines.?®

20 |n principle, relative importances need to be interpreted with caution, as they depend on the chosen
attribute levels, i.e. the narrower the level range of an attribute, the lesser important the attribute is (Orme
and Chrzan, 2017).

[113]



Chapter 4: Article Il

Table 4.7 Relative importances of attributes for both choice-based conjoint exercises

Attribute Average relative importance (n = 499)®
1st CBC exercise 2nd CBC exercise
Brand 21.2% 13.6%
Energy consumption 23.9% 15.2%
Equipment version 8.1% 4.7%
Price 46.9% 32.8%
Product lifetime label 33.7%
Totals 100.0% 100.0%

@ Averaged across all respondents

4.4.3 Motivational drivers of consumer preferences for product longevity

For the purpose of testing the conceptual model (see figure 4.1), all constructs from the CFA model
were integrated into a full recursive structural equation model (SEM). Table 4.8 presents the
structural equation modelling results explaining consumers’ preference for a long lifetime of
electrical home appliances. The model explains 13.0% of the variation in the preference construct,
which can be seen as an effect of medium strength according to Cohen (1988). As with the CFA
model, the goodness-of-fit statistics indicate that the SEM model fits the data well
(x*/ df =740.424 / 384 = 1.928; robust CFl =0.956; robust TLI = 0.940; robust RMSEA = 0.046, 90%
confidence interval of [0.041; 0.051]; and SRMR =0.034; e.g. Hair Jr. et al., 2013; Hu and Bentler,
1999; Kline, 2016). The corresponding path diagram with maximum likelihood estimates of the fully
standardised path coefficients is shown in figure 4.3. Hypothesised causal relationships were
modelled as directed structural paths, as were all other possible regressions of both attitude
constructs, the subjective norm construct and the preference construct on each value construct.?!
Correlations are represented by undirected structural paths and non-significant paths are presented

as grey-dotted lines. Non-hypothesised regressions are only displayed if they are significant.

21 The non-hypothesised relationships were integrated to test for other possible relationships which appear
fundamentally plausible, apart from the hypothesised ones.
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Table 4.8 Structural equation modelling results explaining the preference for a long lifetime of

electrical home appliances

Construct Structural equation model (n = 499)
B? (SE) p- Hypothesis®
value®
Regression

Preference [P] on Positive "
attitude [APG] 0.253 (0.052) H3as.
Positive
attitude [AEG] -0.081 (0.045) H3b n.s.
Subjective "
norm [SN] 0.119 (0.027) H4 s.
Egoistic values
[EV] 0.109 (0.047)
Hedonic values
[HV] 0.192 (0.057)
Biospheric
values [BV] 0.101 (0.077)
Altruistic values
(AV] -0.149 (0.059)
Stimulation
values [SV] -0.067 (0.085)

Positi i AP Egoisti I

ositive attitude [APG] on goistic values 0.095 (0.100) H5an. s.

[EV]
Hedonic values 0.253 (0.113) ** HSb s
(HV] . . .
Biospheric o
values [BV] 0.414 (0.143)
Altruistic values
[AV] 0.170 (0.130) +
Stimulation -
values [SV] 0.392 (0.174) H7as.

Positive attitude [AEG] on Egoistic values 0.091 (0.103)
[EV]
Hedonic values
[HV] 0.111 (0.124)
Biospheric .
values [BV] 0.533 (0.149) Hé6a s.
Altruistic values
[AV] 0.168 (0.146) + H6b n. s.
Stimulation "
values [SV] 0.292 (0.180) H7b s.

Subjective norm [SN] on Egoistic values 0124 (0.102)
[EV]
Hedonic values
(HV] 0.064 (0.111)
Biospheric o
values [BV] 0.252 (0.122)
Altruistic values
[AV] 0.142 (0.128)
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Construct Structural equation model (n = 499)
p® (SE) p- Hypothesis®
value®
Stimulation
values [SV] -0.008 (0.152)
Correlation
Positive attitude [APG] with Positive ok
attitude [AEG] 0782 (0.124)
Subjective ok
norm [SN] 0.422 (0.084)
Positive attitude [AEG] with  Subjective 0373 (0.099) ***
norm [SN]
Egoistic values [EV] with Hedonic values 0452 (0.071) ***
[HV]
Biospheric 0.230 (0.058) ***
values [BV] ) )
Altruistic values %
(AV] 0.184 (0.065)
Stimulation .
values [SV] 0.651 (0.077)
Hedonic values [HV] with Biospheric 0.237 (0.063) ***
values [BV]
Altruistic values .
(AV] 0.277 (0.069)
Stimulation -
values [SV] 0.701 (0.069)
Biospheric values [BV] with  Altruistic values 0.776 (0.071) ***
[AV]
Stimulation o
values [SV] 0.281 (0.058)
Altruistic values [AV] with  Stimulation 0.287 (0.059) ***
values [SV]
Explained variance 13.00%

Goodness-of-fit statistics®

Scaled 2 / df
Robust CFI
Robust TLI

Robust RMSEA
SRMR

1.928 (740.424 / 384)

0.956
0.940

0.046 (90% confidence interval: [0.041;

0.051])
0.034

@ Fully standardised path coefficients (regression or correlation coefficients) based on
maximum likelihood estimation method with standard errors given in parentheses

b Based on Wald tests; significance level: + p < 0.10; * p < 0.05; ** p < 0.01; *** p < 0.001
¢s. =supported; n. s. = not supported

4 CFl = comparative fit index; TLI = Tucker-Lewis index; RMSEA = root mean square error of
approximation; SRMR = standardised root mean square residual
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Figure 4.3 Path diagram of the structural equation model explaining the preference for a long
lifetime of electrical home appliances (significance of fully standardised path coefficients based on

Wald tests; significance level: + p £0.10; * p <0.05; ** p <0.01; *** p <0.001)

In the SEM, the positive attitude towards purchasing long-lasting electrical home appliances
based on personal gains is found to have a positive significant effect on the preference for a long
lifetime of electrical home appliances. Other than expected, the attitude based on environmental
gains has no significant impact on the preference. The positive influence of subjective norm towards
purchasing long-lasting electrical home appliances on the preference is also significant.
Consequently, hypotheses H3a and H4 can be supported, whereas hypothesis H3b cannot.
Furthermore, the results indicate that only one type each of self-enhancement and self-
transcendence values significantly affects the positive attitude based on personal and environmental
gains, respectively. More precisely, only hedonic but not egoistic values enhance the attitude based
on personal gains; and only biospheric but not altruistic values enhance the attitude based on
environmental gains. The causal effect of biospheric values on the attitude based on environmental
gains reveals by far the largest coefficient within the path diagram (B = 0.533***). Hypotheses H5b
and H6a, but not H5a and H6b, are therefore supported. It was also identified that stimulation values
have a significant negative influence on both types of attitude, supporting hypotheses H7a and H7b.

Apart from the hypothesised causal relationships, two further regressions are found to be significant,
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which are the positive effects of biospheric values on the attitude based on personal gains and on the
subjective norm. All presented correlations appear plausible. Furthermore, the impacts of the socio-
demographic covariates (gender, age, and highest educational achievement) on the various latent
variables seem reasonable and are shown in appendix 3. All in all, six out of nine hypotheses are

supported by the SEM; the entire study supports eight out of 11 hypotheses.

4.5 Discussion

In line with two of the commissioned studies on product lifetime labelling (Prakash et al., 2018;
Sircome et al.,, 2016), the present article identifies a significant positive effect of a mandatory
product lifetime label on purchase decisions for electrical home appliances, specifically washing
machines. This overall finding is, however, in opposition to Artinger et al. (2018), who could not
prove any significant influence of such a label on washing machine purchases. This contradiction may
be explained by the concept of consumer trust, which is an essential prerequisite for the
effectiveness of sustainability labelling (e.g. Bostrom and Klintman, 2008; Nuttavuthisit and
Thggersen, 2017). While the label tested in this study is framed as being issued by a manufacturer-
independent testing institute using a standardised test procedure (see appendix 1), the label tested
by Artinger et al. (2018) represents a non-binding estimate of the manufacturer. Previous research
indicates that consumer trust in sustainability labels is substantially higher when the label is issued by
manufacturer- and retailer-independent institutions than by the companies themselves (e.g. Gertz,
2005; Horne, 2009).

Beyond the previously commissioned research, the results of this study also show that the
label’s positive effect on purchase behaviour decreases with an increase in product lifetime.
Strikingly, respondents did not distinguish significantly between a product lifetime of 20 and 25 years
in terms of utility and WTP, suggesting that companies would hardly be rewarded for manufacturing
washing machines with a lifetime of 25 years. However, an extension of product lifetime from 5 to 10
years would be rewarded with an additional WTP of 645 €, or 129 € for each additional year.

Between 10 and 20 years, the additional WTP is only about 40 € for each additional year.?? Overall,

22 |n contrast, Prakash et al. (2018) identified substantially lower WTP values. The authors found that
consumers of washing machines are willing to pay 151 € more for an increase from 5 to 10 years (present
study: 645 €), 46 € more for an increase from 10 to 15 years (present study: 219 €) and 59 € more for an
increase from 15 to 20 years (present study: 198 €). One reason for this may be that Prakash et al. (2018),
similar to Artinger et al. (2018), provided the label's product lifetime information as an estimate of the
manufacturer. Another explanation could be that Prakash et al. (2018) measured WTP values directly as self-
reported quantities — a method that has often been criticised (see Breidert et al., 2006, for a discussion on the
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this study transfers Wilhelm's (2012) hint at a decreasing positive effect of product lifetime
information on mobile phone purchases to the context of electrical home appliances. This may
indicate that even with very utilitarian products such as washing machines, consumers have
considerable concerns about missing future product updates, for instance on performance or energy
efficiency (e.g. Cooper, 2004; Cox et al. 2013). The nonlinearity of the effect could also be explained
by the negativity bias, which refers to the psychological tendency of assigning more weight to
negative than to positive stimuli compared to a reference point (Rozin and Royzman, 2001).
Negativity biases have already been found in settings of sustainability labelling (e.g. Grankvist et al.,
2004; Moosmayer, 2012; Van Dam and De Jonge, 2015). Applied to this study, consumers may
implicitly consider an average lifetime of washing machines, which lies between 10 and 15 years
(Boyano Larriba et al., 2017), as a reference point. In line with the concept of the negativity bias, the
results show that the absolute change in consumers’ WTP is stronger for losses (from 10 to 5 years)
than for gains (from 15 to 20 years or from 20 to 25 years) compared to the reference range (10 to
15 years).

The present article also reveals that introducing a product lifetime label leads to a significant
reduction in WTP for existing washing machine brands compared to a new brand. This finding may
indicate a weakening of the information asymmetry between consumers and manufacturers towards
the durability of electrical home appliances. Quality signals previously sent by existing brands (e.g.
Cox et al., 2013; Erdem and Swait, 1998) may decrease due to greater transparency of product
lifetime through labelling. As implied by earlier research on sustainability labelling (e.g. Larceneux et
al., 2012; Mondelaers et al., 2009), this could lead to the product lifetime label partially replacing the
brand's trust-building function.?® From the perspective of the new brand, it can be stated that its
market position has improved as a result of product lifetime labelling. The WTP distance of the new
brand to the more preferred brands (Siemens and Miele) has decreased, while the distance to the
less preferred brands (Beko) has increased. Based on this observation one could infer that the
introduction of a product lifetime label reduces the market entry barriers for new brands in the area

of electrical home appliances. Apart from possible labelling costs, which would also have to be paid

shortcomings of direct WTP measurement). In general, the indirect measurement of WTP, for instance via CBC
analysis, provides more valid WTP figures (Breidert et al., 2006).

2 This study’s results also show a tendency for existing brands to be less negatively affected by the label (in
relative terms) the higher they are positioned in terms of price. One explanation for this may be that premium
brands also fulfil other functions such as the prestige function (see Meffert et al., 2018), which could protect
them from losing quality signals and trust to some extent. Another reason could be a strong existing reputation
for durability, which usually characterises brands from the higher-priced product segment (Park, 2010). Such
brands generally provide concrete durability-related information (see, e.g., Miele’s, 2019b, information on
spare parts and repair services), which - unlike rather vague quality signals - may not be completely
substituted by a product lifetime label.
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by existing brands, new businesses would have to invest less in the development of their brands in
terms of quality signals. Building a brand is usually a very resource-intensive and thus challenging
endeavour for small and medium-sized enterprises (e.g. Krake, 2005; Spence and Hamzaoui-Essoussi,
2010).

The study further indicates that the introduction of a product lifetime label significantly
reduces the WTP for the two lowest levels of energy consumption (80 kWh/year and 120 kWh/year)
compared to the highest level (200 kWh/year). Now that consumers are also weighing energy
consumption against product lifetime, they may be willing to sacrifice low levels of energy
consumption for certain levels of product lifetime. However, it seems that consumers do not want to
fall short of a certain minimum level of energy efficiency (160 kWh/year). This argumentation also
corresponds to the observation that the relative importance of the product lifetime label is about
twice as large as the relative importance of energy consumption. Overall, the reduced influence of
energy consumption on purchase behaviour can be seen as problematic from a sustainability point of
view, since energy efficiency constitutes a key strategy for promoting sustainable development (Von
Weizsacker et al., 2009).

Furthermore, the present article examines the underlying motivational drivers of consumer
preferences for product longevity. First of all, two types of a positive attitude towards the purchase
of long-lasting electrical home appliances could be distinguished empirically. The distinction between
positive attitudes based on personal gains on the one hand and based on environmental gains on the
other is therefore not only theoretically meaningful, but also recognized by consumers. In line with
previous research (e.g. Cox et al., 2013; Grigsby, 2004), the results also reveal that consumers’
preference for a long lifetime of electrical home appliances is significantly driven by their attitude
based on personal gains such as avoiding inconvenience related to premature repairs and
replacement purchases. The latter goes along with Grigsby’s (2004) reasoning that some consumers
engage in simplified consumption practices because of their desire to ‘buy time’. Contrary to
expectations, the attitude based on environmental gains does not significantly influence the
preference for a long lifetime. This finding supports earlier research indicating that environmental
attitudes do not affect consumer behaviour related to product lifetime (e.g. Cooper and Evans, 2010;
Wilhelm, 2012); while it contradicts insights from the area of voluntary simplicity and frugal lifestyles
(e.g. Pepper et al., 2009; Shaw and Newholm, 2002). Shaw and Newholm (2002), for instance, argue
that simplified consumer behaviour can be motivated by concerns about the environmental
consequences of consumption. Maybe the environmentally motivated attitude towards purchasing
long-lasting electrical home appliances is too weakly pronounced in the population to exert an
influence on purchase behaviour. However, a look at the descriptive statistics of both attitude

constructs (appendix 2) shows that the items on environmental gains are only slightly less
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pronounced, and slightly more dispersed, than the items on personal gains. According to Ajzen’s
(2012b) comments on the cognitive foundation of attitudes, a better explanatory approach would be
that behavioural beliefs about the expected positive environmental outcomes exist but are not
readily accessible at the point of purchase. In other words, consumers may not be able to activate
them while purchasing electrical home appliances. Ajzen and Fishbein (1980) conclude that thoughts
which do not readily come to mind are unlikely to affect behaviour in a specific situation.

The identification of a significant positive effect of the subjective norm towards purchasing
long-lasting electrical home appliances on the preference transfers similar insights from previous
sustainable consumption research (e.g. Demarque et al., 2015; Phipps et al., 2013) to the specific
area of product longevity. This finding concretises the first corresponding indication of Cooper and
Evans (2010) and leads to the conclusion that perceived social pressure exerted by important others
is also crucial for explaining purchase behaviour for long-lasting electrical home appliances.
Consequently, the results of this article verify the causal relationships between the constructs
proposed by the TRA, i.e. attitude and subjective norm (Ajzen and Fishbein, 1980; Fishbein and Ajzen,
1975), and the preference for a long product lifetime measured according to Lancaster’s (1966)
consumer theory.

Remarkably, this article contradicts the predominant research finding that self-enhancement
values inhibit and self-transcendence value enhance pro-environmental attitudes (e.g. Schwartz,
2010; Steg et al., 2014b). Both value types significantly enhance a positive attitude towards
purchasing long-lasting electrical home appliances. Hedonic values foster the attitude based on
personal gains, while biospheric values foster the attitude based on environmental gains.
Consequently, each value-attitude pair represents similar individual interests.?* This finding thus
supports Jacobs et al. (2018) who identified positive effects of both self-enhancement and self-
transcendence values on the affinity for durable clothing. The attitude towards purchasing long-
lasting products may differ from many of the previously researched pro-environmental attitudes in
that it is more strongly driven by personal interests which, in turn, more strongly address values of
self-enhancement. The core of the examined attitude refers to a product’s durability which
demonstrates a dimension of quality and thus delivers comparatively strong personal advantages for

consumers.

24 Other than hypothesised, egoistic and altruistic values have no significant influence on the respective
attitude constructs. In contrast to the hedonic values, the specific personal interests reflected by the egoistic
values mainly refer to personal success. The egoistic values thus hardly address the personal gains of
purchasing long-lasting electrical home appliances. The altruistic values entirely reflect prosocial interests and
are, therefore, unsuitable to explain an attitude entirely based on environmental gains. Consequently, only two
of the four value clusters proposed by Steg et al. (2014b) seem to be relevant for the specific pro-
environmental behaviour of purchasing long-lasting products.
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In addition to the hypothesised relationships, it is found that biospheric values also
significantly foster a positive attitude based on personal gains. As indicated above, personal gains of
purchasing long-lasting electrical home appliances partly correspond to motives of simplified
consumption practices (Grigsby, 2004). In this sense, Balderjahn and Hiittel (2019) show that
universalism values, which also represent biospheric values, not only foster the consciousness for
environmental and social consumption, but also the consciousness for simplified consumption.
Likewise, Schultz (2001) has already provided empirical evidence that environmental concerns cover
not only concerns for the biosphere and other people, but also concerns for the self. The latter, for
instance, refers to consequences resulting from environmental problems for a person’s lifestyle and
future (Schultz, 2001). Moreover, this study reveals that biospheric values also have a significant
positive effect on the subjective norm. This seems plausible as it can be assumed that eco-minded
people share values, attitudes etc. with their important others. Consequently, biospheric values
constitute a specifically strong indirect antecedent to the preference for a long lifetime of electrical
home appliances.

Finally, the present article indicates that stimulation values are also of specific relevance for
explaining sustainable purchase behaviour related to product longevity. Stimulation values
significantly inhibit both types of attitudes. The latter indicates that associated variety-seeking
tendencies (e.g. Sharma et al., 2010; Steenkamp and Baumgartner, 1995) principally narrow a
positive attitude towards purchasing long-lasting electrical home appliances - the same reasoning for
why consumers prematurely replace products (e.g. Cox et al., 2013; Cooper and Evans, 2010). This
finding supports Balderjahn and Huttel’s (2019) study which indicates that stimulation values

negatively influence the consciousness for simplified consumption.

4.6 Conclusions and implications

The primary objective of this quantitative, population-representative study was to explore the
influence of a mandatory product lifetime label on purchase decisions for electrical home appliances.
By testing a conceptual model built on the consumer theory of Lancaster (1966) and the TRA (Ajzen
and Fishbein, 1980; Fishbein and Ajzen, 1975), motivational drivers of consumers’ preference for a
long product lifetime were also investigated. Based on CBC analysis, two HB utility models and an
SEM were estimated. The results suggest a strong positive, but decreasing effect of the product
lifetime label on purchase behaviour. They also indicate that introducing such a label leads to the
purchase influence of existing brands becoming less favourable compared to that of new brands.
Furthermore, the findings show that the preference for a long product lifetime is fostered by a

positive attitude and a subjective norm towards purchasing long-lasting electrical home appliances.

[122]



Chapter 4: Article 11

However, such an attitude only exerts a substantial influence if it is driven by personal rather than
environmental gains. It is also documented that biospheric values enhance, while stimulation values
inhibit, both types of attitude. Hedonic values are found to only enhance the attitude based on
personal gains.

This empirical study contributes to sustainable consumption research by advancing the
underdeveloped research area of purchase behaviour related to product longevity (e.g. Evans and
Cooper, 2010; Wilhelm, 2012). The article particularly responds to the call for more research on the
impact of product lifetime labelling (e.g. Cox et al., 2013; Wilhelm, 2012). To the author’s best
knowledge, this is the first academic study measuring how a mandatory product lifetime label affects
the purchase of electrical home appliances. Insights from earlier commissioned research (e.g.
Prakash et al., 2018; Sircome et al., 2016) are enriched by, for instance, CBC utility and WTP analyses
as well as a psychographic model explaining the preference for a long product lifetime. The article
also contributes to the development of interdisciplinary theoretical approaches in sustainable
consumption research (see also Nocella et al.,, 2012). Moreover, the predominant view that self-
enhancement values inhibit, and self-transcendence values enhance, pro-environmental attitudes
and behaviours (e.g. Schwartz, 2010; Steg et al., 2014b) is questioned. By providing a counter-
example, this study stresses the importance of case-specific analyses of values, especially when the
behaviour in question is expected to be strongly driven by self-interests.

In addition to the above-mentioned academic insights, the article provides various practical
implications. First, policymakers can be informed about the effectiveness of mandatory product
lifetime labelling of electrical home appliances. Consumers express stronger preferences, for
example by revealing a higher WTP, the longer the lifetime of a product is. According to Akerlof’s
(1970) remarks on information asymmetries, greater transparency over product lifetimes enables
consumers to distinguish more durable from less durable products. It follows that manufacturers
may be more strongly incentivised to produce long-lasting products. Product lifetime labelling could
thus stimulate the supply of, and demand for, more durable electrical home appliances. Similarly, the
introduction of the EU’s energy labelling scheme for electrical appliances has triggered innovations
towards more energy-efficient products over time (Heinzle and Wistenhagen, 2012).

Second, manufacturers in the electrical home appliances sector can learn from the study that
it may be more profitable to produce long-lasting products under a product lifetime labelling
scheme. However, manufacturers of durable products need to be aware that further increasing
already high levels of product lifetime may not be rewarded by consumers’ WTP; while
manufacturers of less durable products are well-advised to improve their products’ lifetime due to

considerable gains in WTP.
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Third, new businesses are more encouraged to enter the market for electrical home
appliances if product lifetime labelling is in place. In comparison to the no-label scenario, i.e. the
status quo, start-ups are confronted with lower market entry barriers regarding brand development.
This, in turn, could lead to more competition, which would increase the pressure on established
companies to adjust their unique selling propositions and competitive advantages. In principle,
companies are advised to invest less in developing vague quality signals and more in concrete
improvements in product lifetime. Overall, business models for product longevity that also focus on
aspects such as upgrading and redesigning (e.g. Lieder et al., 2018; Wilhelm, 2012) should be
fostered. Such models would not only provide companies with various opportunities for
differentiation but take into account consumers’ needs for product up-to-dateness and variety.

Fourth, in order for durability marketing to be most effective, consumers’ personal benefits
of purchasing long-lasting electrical home appliances should be emphasised first and foremost. In
addition, new customers with strongly pronounced, but not yet activated pro-environmental
attitudes towards product longevity may be addressed by also communicating the environmental
benefits, e.g. at the point of sale.

Fifth, by means of educational and promotional campaigns, policymakers and business
practitioners alike are called upon to strengthen biospheric values in general as well as positive
attitudes and social norms towards purchasing long-lasting products in particular. Measures could
include concrete information about the negative environmental impact of declining product
lifetimes. Importantly, any campaign should link environmental knowledge to people’s personal
consumption behaviours to not only foster but activate pro-environmental attitudes. In order to
attract more people, messages may also be framed in a hedonic way. For instance, marketers could
translate aspects such as ‘saving money’ or ‘avoiding inconvenience’ into the possibility of ‘investing
more of one’s personal time and money in the joys of life’ (e.g. Grigsby, 2004).

Furthermore, this study is not free of limitations. At first, the average WTP values appear to
be somewhat too high, especially the additional WTP for a 10-year washing machine compared to a
5-year washing machine. Even though indirect WTP measurement based on CBC analysis is more
realistic than a direct measurement approach (Breidert et al., 2006), respondents tend to exaggerate
their purchase intent in experimental settings without real financial transactions (Nagle and Holden,
2002). According to pertinent literature, the examination of average values and the lacking
competitive environment could also lead to inflated WTP values (Orme, 2013). Future CBC studies
should consider the use of the dual-response 'none' option and/or market simulations to generate
more realistic WTP measures (e.g. Orme, 2013; Sawtooth Software, 2019). Besides, although the self-
developed TRA constructs show sufficient validity and reliability, external validation by further

research is recommended. Potential for improvement lies in particular in the differentiation between
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the attitude constructs. Moreover, the individual-level utilities were estimated with Bayesian
techniques while classical significance tests were performed using frequentist procedures. Such
hybrid approaches are very popular. Nevertheless, entirely Bayesian approaches, including tests of
main and interaction effects, are considered to be more correct (Orme and Chrzan, 2017) and should,
therefore, be used in future studies. This is supported by the fact that none of the tested interactions
was found to be significant, although several interaction effects involving the product lifetime label
are conceivable. Finally, despite the reasonable explanatory power of the SEM, a large part of the
variation in the preference for a long product lifetime remains unexplained. Further potential
determinants should thus be investigated. According to the TRA framework (e.g. Ajzen, 2019), also
negative attitudes towards, and subjective norms not to engage in, the purchase behaviour in
guestion can be potential factors. Regarding the missing link between the environmentally motivated
attitude and the preference, possible confounders such as a lack of perceived consumer
effectiveness may also be worth studying (e.g. Ellen et al., 1991; Hanss and Bohm, 2010).

In addition to overcoming the limitations, further avenues of research are identified. First,
experimental studies comparing different types of labelling schemes (e.g. voluntary vs. mandatory),
different types of information (e.g. expected product lifetime vs. repairability information) and
different product categories (e.g. utilitarian vs. hedonic) are recommended (e.g. Artinger et al., 2018;
IFIXIT, 2019). For example, consumers may face greater trade-offs between product lifetime and
other attributes such as performance or design when purchasing more hedonic products (e.g. Dhar
and Wertenbroch, 2000; Wilhelm, 2012). Moreover, it has been emphasised that consumers tend to
have more confidence in labels issued by third parties than by the respective companies (e.g. Gertz,
2005; Horne, 2009). While the concept of consumer trust was not explicitly touched in this study, it
offers great research potential in the context of product lifetime labelling. Overall, new studies
should generally consider the use of samples from different countries to explore potential cross-
country differences in the impact of product lifetime labelling (e.g. Sircome et al., 2016). Second, it is
recommended to investigate how consumers who are strongly guided by stimulation values can also
be motivated to purchase long-lasting products. In this context, business models for product
longevity (e.g. Bocken and Short, 2016), which also take into account consumers' variety-seeking
tendencies, should be further developed and tested for consumer acceptance. Product and service
design should consider strategies such as upgrading and redesigning as well as other forms of
ownership such as renting or leasing (e.g. Bressanelli et al., 2017; Lieder et al., 2018; Proske and
Jaeger-Erben, 2019). Third, a market shift towards product longevity could provide new
opportunities for second-hand retailers (Maitre-Ekern and Dalhammer, 2016). Future studies should
thus shed light on the impact of product lifetime labelling on secondary markets. Fourth, the adverse

effects of the label on consumer preferences for existing brands and low levels of energy
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consumption should be further investigated. Fifth, in order to ensure the feasibility of product
lifetime labelling, future research on standardised durability tests (Stamminger et al., 2018) need to
be carried out. Finally, considering that modern economies are marked by widespread disposal of
products before they break (Cox et al., 2013), research on the factors affecting the premature
replacement of products is crucial in terms of product lifetime extension. It would be particularly
interesting to investigate whether the preference for a long product lifetime at purchase is based on
the same motivations as the willingness to keep a product in use for a long time.

In conclusion, the extension of product lifetimes should receive more attention in research
and practice due to its considerable potential for limiting negative environmental impacts. Product
lifetime labelling could stop or even reverse the ongoing trend of declining product lifetimes in the
electrical appliance sector. Nevertheless, in order to truly decouple profitability from the throughput
of goods for consumption, regulatory measures must be accompanied by appropriate business

models.

4.7 Appendices

Appendix 1 See figure 4.4.
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Figure 4.4 Introduction texts and exemplary choice tasks (original in German)
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Figure 4.4 (continued)
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Figure 4.4 (continued)
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Appendix 2 See table 4.9.

Table 4.9 Descriptive statistics of each construct's items

ltems?® Sample
(n =499)
Mean  SDP
Egoistic values [EV]®
Item 1 [evl]
("It's important to her/him to show her/his abilities. She/he wants 3.289 1.466
people to admire what she/he does.")
Item 2 [ev2]
("It's important to her/him to be very successful. She/he hopes that 3.391 1.380
people will recognize her/his achievements.")
Item 3 [ev3]
("It's important to her/him to move forward in life. She/he strives to 3.473 1.394
be better than others.")
Hedonic values [HV]*
Item 1 [hv1]
("She/he wants to really enjoy life. It is important to her/him to have  4.074 1.317
fun.")
Item 2 [hv2]
("It's important to her/him to have fun. She/he likes to indulge 3.878 1.262
herself/himself.")
Item 3 [hv3]
("She/he never misses a chance to have fun. It is important to her/him 3.405 1.377
to do things that give her/him pleasure.")
Biospheric values [BV]©
Iltem 1 [bv1]
("It is important to her/him to adapt to nature and to fit in with it. 4.796 1.193
She/he believes that people should not change nature.")
Item 2 [bv2]
("She/he thinks that people should live in harmony with nature. It is 4.697 1.235
important to her/him to respect nature.")
Item 3 [bv3]
("It is important to her/him to avoid environmental pollution. She/he  4.798 1.167
would like to protect nature from pollution and destruction.")
Altruistic values [AV]¢
Item 1 [avl]
("She/he considers it important that all people in the world should be 4729 1244
treated equally. She/he believes that everyone should have equal ) )
opportunities in life.")
Item 2 [av2]
("It is important to her/him to listen to people who are different from 4507 1.150

her/him. Even if she/he disagrees with others, she/he still wants to
understand them.")
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ltems? Sample
(n=499)
Mean  SDP
Item 3 [av3]

("She/he wants everyone to be treated justly, even people she/he
does not know. It is important to her/him to protect the weak in
society.")

4739 1.242

Stimulation values [SV]¢

Item 1 [sv1]
("She/he likes surprises and is always on the lookout for new activities. 3.373 1.343
She/he thinks that variety is important in life.")

Item 2 [sv2]
("She/he seeks adventure and likes to take risks. She/he wants to have 2.772 1.401
an exciting life.")

Positive attitude towards purchasing long-lasting electrical home
appliances based on ...

... personal gains [APG]®

Iltem 1 [apgl]

("By purchasing long-lasting home appliances | get the opportunity to

use high-quality home appliances for a long time./How important is 5.526 1.642
the aspect of using high-quality home appliances for a long time to

you?")

Item 2 [apg2]

" . " 5.545 1.613
("... save money in the long term...")

Item 3 [apg3]
("... avoid stress and annoyance with early repairs and replacement 5.381 1.689

purchases ...")

... environmental gains [AEG]®

Item 1 [aegl]
("By purchasing long-lasting home appliances | contribute to the

44 1.714
reduction of waste./How important is the aspect of contributing to >-443
waste reduction to you?")
Item 2 [aeg?] . - ) 5.288 1.750
("... contribute to the protection of finite resources ...")
Item 3 [aeg3] . o ) 4881 1914
("... reduce my ecological footprint in the long term ...")
Subjective norm towards purchasing long-lasting electrical home
appliances [SN]®
Item 1 [sn1]
("Most people who are important to me would be in favour of me 5.665 1.461

buying long-lasting home appliances.")

Item 2 [sn2]
("Most people who are important to me purchase long-lasting home 5.337 1.491
appliances.")
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ltems? Sample
(n=499)
Mean SDP
Item 3 [sn3]

("Most people who are important to me think that | should buy long-  5.343 1.585
lasting home appliances.")

Item 4 [sn4]
("Most people who are important to me pay attention to the longevity 5.234 1.557
of household appliances when purchasing them.")

Preference for a long lifetime of electrical home appliances [P]f

Iltem 1 [p1]

(utility estimate for an expected product lifetime of 25 years) 4.925 0676

2 [tems translated from German

b Standard deviation

¢ Six-point Likert scale anchored by 1 (= not at all similar) and 6 (= very similar)

4 Two questions per item; item = strength (likelihood) x evaluation (importance) of
behavioural belief; likelihood and importance measured on seven-point Likert scales
anchored by 1 (= very unlikely/very unimportant) and 7 (= very likely/very important);
items rescaled to cover a range from 1to 7

¢ Seven-point Likert scale anchored by 1 (= disagree at all) and 7 (= fully agree)

P All utilities of the expected product lifetime label were rescaled from zero-centred
differences (table 4.5) to cover a range from 1 to 7; new range of utility for 25 years:
minimum = 2.313 and maximum =7

Appendix 3 See figure 4.5.
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Figure 4.5 Impact of socio-demographic covariates on the constructs in the structural equation

model (point estimates; reference categories [female, 60 years and older, secondary modern school
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qualification]; joint significance of fully standardised regression coefficients for each covariate based

on omnibus Wald tests; black = significant (p < 0.05); grey = insignificant (p > 0.05))
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Figure 4.5 (continued)
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Chapter 5

Article IV - The effects of favourable and
unfavourable environmental information

on consumers’ willingness to pay
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Contextual transition

The following chapter presents the fourth article on the determinants of sustainable purchase
behaviour using the example of a low-involvement utilitarian product category, namely batteries.
Compared to the previous studies of the doctoral thesis, this article is not intended to draw industry-
specific conclusions. It develops a conceptual model mapping the effects of favourable and
unfavourable environmental product information on consumers’ willingness to pay. More precisely,
alternative hypotheses derived from two behavioural economic theories are tested. Similar to the
third study of the doctoral thesis, this article thus combines economic and psychological
considerations in one framework. Prospect theory (Kahneman et al., 1991; Kahneman and Tversky,
1979; Tversky and Kahneman, 1991) and disappointment theory (Loomes and Sugden, 1986) are
chosen as they offer competing explanations and predictions of how consumers react to positive and
negative information on a product’s environmental performance. Based on prospect theory, it is
expected that negative deviations of a product’s environmental performance from a given reference
point have a stronger effect on willingness to pay than quantitatively corresponding positive
deviations. Moreover, while prospect theory supports the argument that deviations of a product’s
environmental performance from a given reference point have a continually declining concordant
effect on willingness to pay, disappointment theory supports the reasoning that such deviations have
a continually increasing concordant effect on willingness to pay. The analysis draws on data gained
from a survey-based online experiment conducted among a population-representative sample of 524
German consumers. The conceptual model was tested by using a two-level, within and between-
subjects structural equation model. The multilevel modelling approach is useful due to the repeated
measures design of the experiment (Snijders and Bosker, 2012). Each respondent went through a
series of three hypothetical purchase scenarios and reported his/her willingness to pay for a pack of
batteries which only varied in its product carbon footprint information. This is why the purchase
occasion was integrated as a control variable at the within-subjects level of the structural equation
model. At the between-subjects level, it was also controlled for the influence of concern about
climate change, social desirability bias and social demographics. Respondents’ attitude towards
climate change is included because environmental attitudes are acknowledged to impact purchase
decisions (e.g. Daziano et al., 2017; Harms and Linton, 2016). To mitigate the potential bias of stated

willingness to pay, it was explicitly controlled for the individual social desirability tendency.

[138]



Chapter 5: Article IV

Abstract

Prospect theory and disappointment theory offer competing explanations and predictions of how
consumers react to favourable and unfavourable product carbon footprint information. Alternative
hypotheses derived from said theories are tested using a two-level, within and between-subjects
structural equations model. The analysis draws on empirical data gained from a survey-based
experiment conducted among a representative sample of the German population. Overall, the
results document a strong orientation of consumers on given reference points, such as an industry
average, and confirm key assertions of prospect theory. The negative effect caused by unfavourable
product carbon footprint information on consumers’ willingness to pay is stronger than the positive
effect caused by respective favourable information. Furthermore, consumers tend to not
substantially differentiate between different high-range degrees of positive or negative
environmental information; they rather generally reward or punish deviations from an industry
average instead of consistently accounting for the size of these deviations. From a sustainable
development perspective, the observed patterns thus highlight a problematic contrast between the
need for substantial improvements in products’ environmental performance and current market
incentives for companies. Policymakers can learn from the analysis that providing consumers also
with negative information, raising consumers’ reference points, setting minimum industry standards,

and subsidizing companies for radical improvements are of utmost importance.

Keywords

Disappointment theory, Negativity bias, Product carbon footprint information, Prospect theory,

Willingness to pay
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5.1 Introduction

More and more consumers consider environmental benefits and burdens caused by products along
their life cycles as purchase-relevant. Willingness to pay (WTP) for certain products increasingly
depends on the associated environmental performance (e.g. Harms and Linton, 2016; Mai, 2014;
Sammer and Woistenhagen, 2006). Nevertheless, the translation of consumer information on
environmental performance into actual environmental purchase behaviour is anything but
straightforward (e.g. Noblet and Teisl, 2015; O’Rourke and Ringer, 2016; Thggersen et al., 2010). In
order to effectively provide consumers with information conducive to environmental purchase
behaviour, it is important to attain a deeper understanding of the impact of such information on
behaviour by going beyond merely establishing a qualitative link between the two. In pursuit of this
goal, we investigate how the effect of positive and negative environmental information increases or
decreases with progressively higher (or lower) levels of a product’s environmental performance.

To address this research question, we build on the alternatives of prospect theory and
disappointment theory to identify the general shape of the reaction function of WTP for a given
product with respect to its environmental performance. The analysis is conducted using
environmental information related to carbon dioxide (CO3) emissions, for the following reasons. First,
CO; is the most significant contributor to climate change, one of the most pressing environmental
issues (e.g. Rockstrém et al., 2009; Steffen et al., 2015). Second, the issue of climate change is
particularly worth studying in the context of environmental consumer behaviour because climate
stability is a public good, so that higher levels of environmental performance with regard to slowing
climate change do not primarily lead to private benefits (Finus and Ribbelke, 2013). In contrast to
other kinds of environmental information, such as life cycle costing measures or organic labels, which
explicitly address personal cost savings (e.g. Deutsch, 2010; Kaenzig and Wiustenhagen, 2010) or
health benefits (e.g. Cagalj et al., 2016; Mondelaers et al., 2009), this ensures the desired focus on
the effects of environmental product performance. The generalizability to other contexts of
environmental consumption also dealing with public benefits is thus enhanced. Third, with product
carbon footprints (PCFs) a tool has been developed in the field of industrial ecology which provides
consumers with practical guidance for judging climate change-related impacts of products (e.g.
Draucker et al., 2011; Lehmann et al., 2017; Lenzen, 2014). Drawing on Alvarez et al. (2018), the PCF
can be defined as an indicator measuring the direct and indirect greenhouse gas (GHG) emissions
caused by a specific product. Like the information provided on the basis of life cycle assessments

(LCAs) (Saunders et al., 2013), PCFs consider all GHG emissions caused during the product’s entire life
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cycle. As another difference to most environmental labels, PCFs provide quantitative information,
not only qualitative information on obeying specific standards.

The present article contributes to the discourse on industrial ecology in multiple ways: First,
for the first time prospect theory and disappointment theory are applied in the context of industrial
ecology, linking PCF information to WTP. Second, using PCF information, as opposed to qualitative
environmental labels, allows for a nuanced quantitative analysis of WTP for widely varying degrees of
positive or negative environmental performance. Third, the analysis reveals which levels of
environmental performance companies are incentivised to reach (such as catching up with or just
slightly exceeding the industry average) and for which kinds of improvements no substantial
incentives exist (such as only partially reducing a strong negative deviation from industry average or
taking a lead position in the industry). Fourth, on this basis, the analysis highlights the importance of
regulation for environmental consumption such as providing consumers with negative environmental
information, raising consumers’ reference points, setting minimum industry standards, and

subsidizing companies for radical environmental improvements.

5.2 Theoretical background and research hypotheses

Various researchers have investigated the influence of products’ environmental performance on
consumption behaviour. Multiple studies find that positive environmental information can stimulate
purchase behaviour in specific contexts, such as foods for professional and end consumers (e.g. Biel
and Grankvist, 2010; Vanclay et al.,, 2011), refurbished products (Harms and Linton, 2016), or
consumer electronics (Moosmayer, 2012). In general, previous studies suggest that while consumers
do prefer to buy more environmentally friendly products, they need to trade off a product’s higher
environmental performance against its potentially higher price (e.g. Brécard et al., 2009; Vanclay et
al., 2011). In contrast, O’Rourke and Ringer (2016), who analyse the impact of product ratings on
consumers’ purchase intentions, conclude “that many consumers are unaffected by sustainability
information” (O’Rourke and Ringer, 2016, p. 8). Nevertheless, they also report the effects of specific
kinds of sustainability-related information, primarily concerning health issues.

Other authors focus on the means of communicating environmental product performance
and, among others, analyse the effects of communicating quantitative LCA and PCF information.
Molina-Murillo and Smith (2009), for example, show that disclosing LCA information of personal care
products can positively influence consumers’ purchase intentions as well as the credibility consumers
ascribe to environmental product performance. In contrast, Hartikainen et al. (2014) indicate that

consumers attach low importance to PCF information in the food context. Consequently, O’Rourke
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and Ringer (2016) identify a need for further research on how the quantitative information provided
by industrial ecology research influences consumer decisions. Similarly, Hartikainen et al. (2014) call
for studies measuring the impact of PCF information on consumer behaviour. In conclusion, it still
remains largely unclear how the reaction function of consumers’ WTP is shaped with respect to a
product’s quantified environmental performance.

Many studies implicitly assume a linear relationship between environmental product
performance and WTP (e.g. Ha-Brookshire and Norum, 2011; Loureiro and Lotade, 2005; Zander and
Hamm, 2010). Empirical findings from experimental research, in contrast, give reason to expect
nonlinear effects in consumers’ reactions to the environmental information of products (e.g.
Grankvist et al., 2004; Moosmayer, 2012; Van Dam and De Jonge, 2015). One such effect is the
negativity bias, which refers to a widely observed general psychological tendency to attribute greater
weight to negative than to positive stimuli (Rozin and Royzman, 2001). Multiple theoretical
explanations for negativity biases exist based on, for instance, expectancy-contrast theories,
frequency-weight theories, range theories, category diagnosticity theory, self-regulation theories or
prospect theory (Grankvist et al., 2004; Skowronski and Carlston, 1989; Van Dam and De Jonge,
2015). Negativity biases have been found in many different settings (e.g. Ito et al., 1998; Baumeister
et al., 2001; Siegrist and Cvetkovich, 2001), and notably also in environmental consumption (e.g.
Grankvist et al., 2004; Mohr and Webb, 2005; Moosmayer, 2012; Van Dam and De Jonge, 2015). An
overview of pertinent literature on nonlinear effects of environmental information on consumer

behaviour is summarized in table 5.1.
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Table 5.1 Nonlinear effects of environmental information on consumer behaviour

Author(s) O’Rourke and Ringer (2016) Van Dam and De Jonge (2015) Moosmayer (2012)

Theory base | None Prospect theory; Category diagnosticity theory
Regulatory focus theory

Data Online field observation of Three experiments among Dutch | Survey-based experiment among

collection product page views (n = 41,398) | students (n=81; 170; 177) German students (n = 315)

Fast-moving consumer goods

Computer hardware; foods

Consumer electronics

Data analysis

DV: Purchase intention

IV: Quantitative environmental-,
social- and health-related
sustainability information about
products and companies
(interval scaled ratings without
explicit reference point and
related to indicators from
industrial ecology)

DV: Attitude towards product;
preference for product

IV: Qualitative environmental
label (positive, neutral or
negative compared to industry
average; positive or negative
without explicit reference
point); price

Mod: Regulatory focus;
environmental concern

Med: Personal sustainable
norms

ED: Between-subjects; within-
subjects

DV: Price response (based
willingness to pay and price
expectations)

IV: Qualitative environmental
information on corporate
performance based on
newspaper excerpt (positive or
negative without explicit
reference point) (social
information of sportswear also
tested)

ED: Between-subjects

Key findings
(focus:
environ-
mental
information)

- Positive influence of
sustainability information on
purchase intention among users
interested in sustainability

- Positive influence of
environmental ratings only for
pet food

- Changes in sustainability scores
at the low end of the ratings do
not influence purchase
intention, whereas changes at
the high end strongly positively
and negatively influence
purchase intention

- Support for negativity bias only
if positively labelled products
offered at price premium

- Effect of positive (negative)
labelling enhanced by promotion
(prevention) focus

- Strong positive relationship
between environmental concern
and preference for positively
labelled product

- Effect of negative labelling
mediated by personal
sustainable norms

- Effect of environmental
concern on preference for
positively labelled product fully
mediated by personal
sustainable norms

- Effect of product-related
environmental information on
price response

- Support for negativity bias

- For negative environmental
information, some respondents
reported a willingness to pay of
0 € (boycotting)

Limitation(s)

- R% generally below 0.1

- Actual purchases not measured
- Data collected retrospectively
- ‘Brick-and-mortar’ shopping
not considered

- None mentioned

- Quoting absolute prices might
be difficult and unrealistic

- Constructed product value
does not account for hygiene
factors

- Evaluating price responses
before and after informational
stimulus could lead to modified
price responses

- Social desirability bias

Further
research

- Usage of sustainability
information from industrial
ecology research

- Design of sustainability
information

- Controlled experiments

- More reliable, statistically
powerful hypothesis testing

- Moderating effect of
environmental concern on
relationship between type of
labelling and purchase
behaviour

- Further validation of new
approach measuring individual
negativity bias (price response
quotient)

- Consideration of confounding
information

- Individual roots and
consequences of negativity bias

(DV = dependent variable(s); IV = independent variable(s); Mod = moderator(s); Med = mediator(s); ED = experimental

design)
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Author(s) Mohr and Webb (2005) Grankuvist et al. (2004)
Theory base | Stakeholder theory; Prospect theory;
Shareholder theory Self-discrepancy theory
Data Survey-based experiment among | Incentivised experiment among
collection random sample of US-American | Swedish students (n = 40)

adults (n = 194)

Sportswear

Foods and non-foods

Data analysis

DV: Evaluation of company;
purchase intent

IV: Qualitative environmental
and philanthropic corporate
social responsibility (CSR)
information (positive or negative
compared to industry); price;
socially responsible consumer
behaviour; support for
environmental and philanthropic
CSR (attitude)

ED: Between-subjects

DV: Preference for product
IV: Qualitative environmental
label (positive, neutral or
negative compared to average
product); environmental
concern

ED: Between-subjects

Key findings
(focus:
environment
al
information)

- Positive influence of CSR
information on evaluation of
company and purchase intent
- Support for negativity bias

- CSR information influences
purchase intent more strongly
than price

- Price influences purchase
intent slightly stronger in case of
negative CSR information

- Effect of environmental CSR
information on evaluation of
company (and purchase intent)
stronger for highly socially
responsible (highly supportive)
consumers

- Respondents with weak or no
environmental concern
unaffected by either kind of
label

- Support for negativity bias for
respondents with intermediate
environmental concern

- Respondents with strong
environmental concern equally
affected by positive and
negative label

Limitation(s)

- Effect of CSR information on
respondents might be inflated
due to hypothetical shopping
situation and, specifically,
presentation of informational
stimulus immediately before
evaluating company and
purchase intent

- Sample not population-
representative

- Only proxy (environmental
concern) used as measure of
self-guides

Further
research

- Replication study as field
experiment

- Stricter theory testing

- Effects of other non-
environmental types of
information

- Linkage between promotion
and prevention focus, and
personal and social norms

(DV = dependent variable(s); IV = independent variable(s); Mod = moderator(s);

Med = mediator(s); ED = experimental design)
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Table 5.1 shows that little attention has yet been paid to the explanation of nonlinearities in
environmental consumption. Remarkably, except for O’'Rourke and Ringer (2016), all listed studies
test the influence of product-related environmental information which, unlike LCA or PCF
information, does not stem from the industrial ecology discourse and which is qualitative by nature.
O’Rourke and Ringer (2016), however, merely observe nonlinear effects of sustainability information
and do not refer to a specific theoretical basis. In fact, only three studies explicitly build their
research design on theoretical ground, with two of them (Grankvist et al., 2004; Van Dam and De
Jonge, 2015) referring to prospect theory. Moreover, apart from Moosmayer (2012), all presented
studies examine dependent variables other than WTP, such as attitudes, preferences and purchase
intentions. However, investigating WTP appears more meaningful, since this measure accounts for a
consumer’s price consciousness which is of great importance given the fact that environmentally
friendly products are usually more expensive than their environmentally harmful equivalents (e.g.
Brécard et al., 2009; Vanclay et al., 2011). Finally, none of the previous studies uses population-
representative samples. As a consequence, the present study addresses this multitude of research
gaps by examining nonlinear effects in consumers’ WTP reaction functions with respect to a
product’s quantitative environmental performance information derived from industrial ecology,
namely PCF information. Based on a population-representative sample, conflicting theories are
tested systematically.

According to prospect theory, it can be expected that consumers do not evaluate the
absolute level of a product’s environmental performance, but rather its deviations from a reference
point. Options which positively deviate are perceived as gains, negative deviations are perceived as
losses (Tversky and Kahneman, 1991). Within the framework of prospect theory (Kahneman and
Tversky, 1979), the negativity bias has been introduced as loss aversion (Kahneman et al., 1991;
Tversky and Kahneman, 1991), assuming that decision makers prefer avoiding a loss over achieving a
gain of the same nominal amount. However, prospect theory has so far only been applied in contexts
where qualitative labels were used to explain the negativity bias in environmental consumption.
Based on prospect theory, Van Dam and De Jonge (2015), for instance, show that qualitative negative
labelling of environmental product performance has a stronger effect on consumer attitudes and
preferences than positive labelling in the context of computer hardware and foods. Building on
category diagnosticity theory, Moosmayer (2012) confirms that qualitative negative environmental
information results in stronger changes in WTP than positive information in the context of consumer
electronics. Based on these earlier empirical insights and the theoretical background of negativity

bias, we formulate hypothesis H1 as follows:
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Hypothesis H1 Negative (unfavourable) deviations of a product’s environmental performance from a
given reference point have a stronger effect on WTP than quantitatively corresponding positive

(favourable) deviations.

Beyond the negativity bias, other forms of nonlinearity of consumers’ WTP reaction functions
can be explained by different theories. Prospect theory, for instance, posits an S-shaped utility
function, which takes a value of zero at the reference point, rises above zero with increasing gains,
and falls below zero with increasing losses. Its slope, initially higher for losses than for gains due to
the above-mentioned loss aversion, in both cases flattens for increasing absolute distances from the
reference point (Kahneman et al., 1991; Kahneman and Tversky, 1979). Whereas prospect theory
originally models utility as a function of change in monetary wealth, its implication of a decreasing
effect of departures from a reference point has been generalized to other domains such as consumer
satisfaction and purchase intentions (Mittal et al., 1998). Grankvist et al. (2004) transfer the
reference dependence and loss aversion assumptions of prospect theory to the study of positive and
negative qualitative labels on a product’s environmental performance, but explicitly leave aside the
assumption of diminishing sensitivity. The present research addresses this gap. Building also on this
third core assumption of prospect theory, one can expect an S-shaped reaction of consumers’ WTP

to a product’s environmental performance information (see figure 5.1 (a)).
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Figure 5.1 Alternative hypothesised shapes of the willingness-to-pay reaction function with
(a - prospect theory) declining or (b - disappointment theory) increasing effects of deviating

environmental performance and with (solid lines) or without (dashed lines) negativity bias

Contrasting with prospect theory, disappointment theory (Loomes and Sugden, 1986) offers
a justification for an inversely S-shaped pattern of consumers’ WTP reaction functions (see figure 5.1
(b)). Disappointment theory shares the assumption of reference dependence with prospect theory

and assumes that negative deviations from the reference point cause disappointment and positive
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deviations cause elation. Unlike prospect theory, the effects of disappointment and elation are
hypothesised to grow progressively with the amount of deviation from expectations, inducing the
inverse S-shape of the utility function. In accordance with disappointment theory, O’'Rourke and
Ringer (2016) find that a piecewise linear function of purchase intention for products with high
health-related sustainability ratings increases progressively with the health score. In contrast, the
response to environmental sustainability ratings appears irregular, with alternating slopes for above-
average environmental scores, indicating a need for clarification. In the context of conventional
consumer behaviour, Homburg et al. (2005) show that disappointment theory can explain
consumers’ perceived utility in response to product quality, with WTP following an inverse S-shape.
Consequently, the question arises whether this finding can be transferred to environmental
consumption.

Neither prospect theory nor disappointment theory have yet been applied to the question of
how WTP reacts to quantitative variations in a product’s environmental performance. Translating the
competing theoretical foundations for explaining consumers’ WTP reaction functions with respect to

guantitative environmental product performance, we set up the following alternative hypotheses:

Hypothesis H2a Deviations of a product’s environmental performance from a given reference point

have a continually declining concordant effect on WTP.

Hypothesis H2b Deviations of a product’s environmental performance from a given reference point

have a continually increasing concordant effect on WTP.

5.3 Method

5.3.1 Sample and experimental design

Our analysis builds on a survey-based experiment drawing on a population-representative sample of
524 consumers from Germany. Consequently, we pick up the need for experimental research
(O’Rourke and Ringer, 2016) and particularly for controlled and population-based experiments
(Harms and Linton, 2016). Quota targets for gender, age, and formal education are based on micro-
census data for the adult population in Germany (Statistisches Bundesamt, 2017). Quota targets and
actual sampling frequencies are shown in appendix 1.

Respondents were presented with an online questionnaire (see appendix 2), in the course of
which they were confronted with three subsequent purchase decisions®. In each instance, the

participants were asked to state their WTP for a pack of batteries in a hypothetical purchase

! Exemplary purchase scenarios are shown in appendix 3.
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situation. Environmental performance in terms of CO, emissions relative to the industry average was
stated for the batteries on offer, and invariant prices of five unavailable packs of functionally
equivalent batteries were indicated so as to reduce the response variance attributable purely to
inhomogeneous market knowledge. The industry average of CO, emissions served as a salient
reference point, as suggested by earlier literature (e.g. Van Dam and De Jonge, 2015). The purchase
scenarios were built on batteries for three reasons. First, batteries are low-involvement products
purchased by almost all consumers from time to time, thus allowing for a common product
understanding among consumers. Second, the current battery market does not advertise
environmental product benefits so that the potential influence of some consumers’ prior knowledge
about environmentally friendly batteries could be ruled out. Also, product categories with
established sustainable markets, such as coffee, have already been in the centre of earlier research
(e.g. Basu and Hicks, 2008; Loureiro and Lotade, 2005). Third, choosing a utilitarian product enabled
us to plausibly focus on environmental information and price as purchase-relevant product
attributes. Non-functional characteristics mainly serving hedonic motives, such as design, were
expected to be of only minor importance to consumers. Two pre-tests, one primarily among
researchers (n = 30) and another among students (n = 141) in the fields of sustainability and business,
confirmed that the scenarios were comprehensible and perceived as sufficiently plausible, and that
the manipulation was successful.

The environmental performance stimulus was varied for each purchase decision. For one of
the three occasions, a relative performance of 100% of the industry average CO; emissions was fixed.
For each of the other two occasions, the relative performance was randomly chosen from a
lognormal distribution censored between 0.01 (i.e., a hundredth or 1% of the industry average CO,
emissions) and 100 (i.e., the hundredfold or 10,000% of industry average CO; emissions). Values
below (above) unity, or 100% of the industry average CO, emissions, hence represent favourable
(unfavourable) environmental performance. The parameters of the respective distributions have
been chosen so that in 75% of cases, one of the purchase occasions refers to an above-average,
another to a below-average, and the remaining one to an average environmental performance
product. In the remaining 25% of cases, two of the three purchase situations refer to products with
the same tendency as compared to the industry average. The sequence of the three scenarios was
randomised in each case to prevent order effects.

Two question blocks on attitudes were interspersed between the purchase decisions to
generate measurements of common method variance and, specifically, of social desirability bias.
These at the same time helped to mitigate anchoring effects between successive WTP reports. To
safeguard against context effects on WTP self-reports, measurement occasion dummies were

included as control variables in the analysis. A third question block, placed after the last purchase
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situation, elicited consumers’ environmental attitudes. All questions were mandatory so that there is

no item non-response.

5.3.2 Measurements

The dependent variable of the present analysis is the consumer’s WTP for a given product.
Respondents were asked to enter their individual WTP as a euro amount in each purchase occasion.
Despite its known limitations (e.g. Breidert et al., 2006), this direct approach of WTP elicitation is
used in many related studies (e.g. Ha-Brookshire and Norum, 2011; Harms and Linton, 2016;
Homburg et al., 2005). It is the method of choice for the present research design, as the latter
requires repeated measurements from a large, population-representative sample (e.g. Breidert et al.,
2006) and focuses on the shape, rather than on the precise location, of the WTP reaction function.
For this purpose, the open-ended question method has proven to be suitable (Miller et al., 2011). To
mitigate the potential bias of stated WTP, we not only capture but explicitly control for individual
social desirability tendency.

The independent variable of interest is the environmental performance of the product
offered for sale, operationalized by the product’s PCF in the form of CO, emissions relative to the
corresponding industry average. In our model, this relative measure enters on a reversed base-10
logarithmic scale, with zero representing industry average and negative (positive) numbers
representing unfavourable (favourable) environmental performance, for instance -1 for a tenfold
PCF.

As a control variable, we include respondents’ attitude towards climate change, because
environmental attitudes are acknowledged to impact purchase decisions (e.g. Brécard et al., 2009;
Daziano et al., 2017; Harms and Linton, 2016). Therefore, we also need to account for a possible
moderating effect of such an attitude on the WTP reaction to environmental performance. For the
purpose of operationalisation, we used Metag et al.’s (2017) ‘Concern about Climate Change’ (CaCC)
scale. The CaCC items, as well as the items on social desirability (Kemper et al., 2012) and markers for
common method variance (e.g. Podsakoff et al., 2003; Podsakoff et al., 2012), were measured on
five-point rating scales ranging from ‘completely agree’ to ‘completely disagree’. We assessed the
internal consistency of the CaCC scale with a confirmatory factor analysis (CFA; e.g. Hair Jr. et al.,
2013; Kline, 2016), at the same time controlling for common method bias in general and social

desirability bias in particular (see figure 5.2)2.

2 Common method variance is captured by a latent method factor loading on all observed indicators including
non-substantive marker variables. Social desirability is conceptualized as Paulhus’s (2002) gamma factor and,
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measured as a second-order factor by two polar sub-scales, overstatement of positive traits and
understatement of negative traits, with three items each (Kemper et al., 2012).
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Figure 5.2 Confirmatory factor analysis

[151]



Chapter 5: Article IV

The CFA model, estimated with Mplus 8 (Muthén and Muthén, 2017), fits the data well
(x2/df=257.0/106 =2.42, CFl=0.941, TLI=0.924, RMSEA=0.052, p(RMSEA < 0.05)=0.324,
SRMR = 0.049; e.g. Hair Jr. et al., 2013; Kline 2016; detailed results are reported in appendix 4). The
CaCC construct is measured with a congeneric reliability of 0.906 and an average variance extracted
of 0.644. The method factor extracts only 0.018 of the CaCC items’ variance on average, clearly

indicating the absence of a method bias.?

5.3.3 Model and analysis

To estimate intersubjectively varying, potentially nonlinear reaction functions based on three
individual WTP measurements, we resort to the two-level, repeated measurements structural
equations model (e.g. Du Toit and du Toit, 2008; Heck and Thomas, 2015) shown in figure 5.3. The
first, within-subjects level explains the variation of WTP between measurements, i.e. the three
purchase occasions, for each individual. The second, between-subjects level captures the variation
between different respondents. On that level, CaCC and social desirability are measured by the same

(sub-)model as used for the CFA. A formal model specification is given in appendix 5.

3 The social desirability subscales attain congeneric reliabilities of 0.644 (overstatement of positive traits;
average variance extracted: 0.396) and 0.624 (understatement of negative traits; average variance extracted:
0.367) and a second-order factor hierarchical omega of 0.380 (Cho, 2016). The fact that these reliabilities are
barely satisfactory to support substantive measurement of individual social desirability ratings by common
standards (e.g. Fornell and Larcker, 1981; Nunnally and Bernstein, 1994) hints at the absence of a noteworthy
social desirability bias in our data.

[152]



Chapter 5: Article IV

Environmental
Performance
o0 Surplus Term
c +
£ + b;

Relative L ‘% P d frix) 1 Willingness Purch
Environmental E 9 to Pay Ourc ase
Performance g / (WTP) cha;"’”

X;i £ . Yi 2i0 £3i
ij = Environmental b- ij
2 T Performance 1
= Deficit Term
F(’ﬁj)
Within subjects
Between subjects
;’ Measurement model (not shown) |
I
! I
I
Concern !
! I
| about Climate [ WTP Gender
| 1 Intercept  je—oo
! I vij
! i q;
|
|
|
I
I
:
|
; Surplus Age
! Coefficient ¥yj .. Vs
| b"
i
|
! |
:
|
i ! WTP Formal
| Desirability ! Deficit Education
! Bias [ Coefficient ucatio
| ! b Vej oo Vg
| i
! I
! )

Figure 5.3 Path diagram of two-level repeated measurements structural equations model (random

intercept and slopes shown as solid circles on within-subjects level)

At the within-subjects level, WTP y;; is regressed on a transform of the relative
environmental performance x;;, as well as on the purchase occasion dummy control variables z;;.
More specifically, the measure of performance x;; is presented as the negative logarithm to base ten
of the relative CO, emission factor’. It enters the regression via a piecewise power function
composed of a term for environmental performance surplus f+(xl-j) and another for environmental
performance deficit f ™ (x;;), both in comparison to the industry average (see within-subjects part of
figure 5.3). At the between-subjects level, the intercept a;, i.e. the WTP for a product with industry

average environmental performance, and the slopes bj+ and b;, i.e. the WTP surplus and deficit

] 7’
coefficients, of the resultant individual WTP reaction function are modelled as latent variables. They

are regressed on the latent control variables CaCC and social desirability bias, and on the manifest

4 A logarithmic scale seems appropriate for the relative measurement of a quantity spanning several orders of
magnitude. The choice of base ten is arbitrary and without influence on model results. An alternative model
based on a linear-scale measure of relative performance was also analysed, but yielded slightly inferior model
fit and no substantially different results.
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socio-demographic control variables gender, age, and formal education (see between-subjects part
of figure 5.3). This two-level model structure with random intercept and random slopes as outcomes
(Preacher et al., 2016; Snijders and Bosker, 2012) implicitly allows controlling for respondents’

varying price consciousness, reflected in the WTP intercept parameter.®
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Figure 5.4 Positive and negative components of willingness-to-pay reaction function for different

parameterisations (exponents n* and n~ of power function)

The environmental performance surplus and deficit terms are parameterised by the real-
valued exponents n* and n~, respectively, which allow to independently adapt the curvatures as
shown in figure 5.4. An exponent equal to one would thus give rise to a linear effect, exponents less
than one to declining effects as suggested by prospect theory, and exponents greater than one to
increasing effects® as suggested by disappointment theory. The special case of a zero exponent
would imply a constant offset depending only on the sign of the deviation from the reference point.

The piecewise definition of the WTP reaction function permits to differentiate the respective

surplus and deficit coefficients, bj+ and b;", based on which we can test hypothesis H1. Comparing

5 If, for instance, consumers with lower WTP for the reference product were systematically less willing to pay a
price premium for an environmentally friendly product, this would show in a significant positive correlation
between the WTP intercept a and the WTP surplus coefficient bjr (i.e., a significantly positive value of the
model parameter symbolised by the small curved arrow between the two corresponding circles in the

between-subjects part in figure 5.3).
6 This includes special cases of, for instance, quadratic or cubic functions with exponents equal to two or three,

respectively.
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different curvatures of the reaction function, modelled by varying the exponents, n™ and =, enables

us to test the competing hypotheses H2a and H2b. Specifically, we consider the following model

variants:

e Model (0): n* and 1~ fixed to zero, so that b]-+ (b;") is a subject-specific constant premium
(discount) on WTP for a more (less) environmentally friendly product independent of the amount
of environmental performance surplus (deficit);

e Model (1): ™ and n~ fixed to unity, so that b]-+ and bj_ are the slopes of piecewise linear WTP
reaction functions to the left and right of the reference point of the environmental performance
variable;

e Model (2): n* and n~ fixed to a common value, so that the shapes of the reaction functions to
the left and right of the reference point are given by identical exponents (common value could
be above or below unity, thus supporting either H2a or H2b);

e Model (3): n* and n~ chosen freely so as to permit different curvatures on both sides of the
reference point (the two values could fall on different sides of unity, thus contradicting both H2a
and H2b).

For the given values of n* and n~, maximum likelihood estimates and Satorra-Bentler
corrected robust standard errors were computed with Mplus 8 (Muthén and Muthén, 2017). The
endogenous estimates for n* and n~ in models (2) and (3) were gained by maximising the resulting

profile-likelihood function over the permissible parameter space.
5.4 Results

All considered models are shown in table 5.2. The preferred model is model (2), with equal
exponents for both branches of the WTP reaction function, which minimises both information
criteria (AIC =29,026.55; BIC =29,616.16). Based on robust likelihood-ratio tests (Satorra and
Bentler, 2001), model (2) exhibits a significantly better fit than both simpler models (0)
(-2ALL =31.42, scaled x*=15.61, df =1, p<0.001) and (1) (-2ALL = 56.68, scaled x*>=11.16, df =1,
p < 0.001), but does not significantly fall behind the slightly better fitting, but less parsimonious,
model (3) (-2ALL = 0.02, scaled x> =0.01, df =1, p = 0.92).

Table 5.2 Parameter estimates (and standard errors) for alternative analysis models

Model (0) (1) (2) (3)
Shape parameters of WTP reaction function
Exponent of environmental performance
surplus
Exponent of environmental performance 0.00 1.00 0.33 0.34

0.00 1.00 0.33 0.22
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Model (0) (1) (2) (3)

deficit
Fixed main effects on WTP

2.93 2.88 2.89 2.90

Intercept %k k %k %k k * %k k %k %k %k

(0.17) (0.16) (0.16) (0.16)

Environmental performance surplus 0.08 0.28 Sy 0.17

(0.14) (0.22) (0.19) (0.17)

Environmental performance deficit 0.26 0.43 Sk 0.35

(0.18) (0.43) (0.23) (0.23)

Concern about climate change 0.14 0.10 0.12 0.12

(0.07) (0.08) (0.08) (0.08)

. e . 0.00 0.08 0.07 0.06

Social desirability bias (0.24) (0.24) (0.24) (0.24)

Female 0.09 0.12 0.09 0.09

(0.12) (0.12) (0.12) (0.12)

0.26 0.34 0.33 0.32

15-29 years old (0.22) (0.21) (0.22) (0.22)

-0.08 0.02 -0.02 -0.03

30-33 years old (0.20) (0.19) (0.19) (0.20)

-0.09 0.04 -0.01 -0.04

50-53 years old (0.19) (0.19) (0.19) (0.19)

-0.09 -0.03 -0.03 -0.04

Age 60 years old and above (0.17) (0.16) (0.16) (0.16)

No school-leaving qualification 0.53 0.42 0.49 0.50

(0.38) (0.39) (0.40) (0.39)

Secondary general school qualification 0.05 0.02 0.03 0.04

(0.13) (0.14) (0.14) (0.14)

University entrance qualification 0.18 0.14 0.%e 0.17

(0.23) (0.22) (0.23) (0.23)

University degree 0.12 0.06 0.08 0.09

(0.16) (0.15) (0.15) (0.16)

Purchase occasion 2 ~0.06 ~0.06 ~0.05 ~0.05

(0.05) (0.05) (0.05) (0.05)

-0.08 -0.08 -0.07 -0.07

Purchase occasion 3 (0.06) (0.06) (0.06) (0.06)

Interaction effects on WTP

Environmental performance surplus x ...

0.14 0.28 0.21 0.20

Concern about climate change * *k e *
(0.06) (0.09) (0.08) (0.08)

. s . -0.13 -0.46 -0.31 -0.26
Social desirability bias (0.18) (0.30) (0.26) (0.23)
0.27 0.39 0.34 0.32

(0.10) (0.15) (0.12) (0.11)

0.06 -0.14 -0.06 -0.03

15-23 years old (0.17) (0.25) (0.22) (0.20)
0.20 -0.03 0.10 0.13

30-39 years old (0.17) (0.26) (0.21) (0.19)
50-59 years old 0.25 -0.14 0.10 0.16
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Model (0) (1) (2) (3)
(0.17) (0.26) (0.22) (0.20)
0.11 -0.11 -0.02 0.01
60 years old and above (0.14) (0.20) (0.18) (0.16)
No school-leaving qualification ~0.41 ~0.42 B ~0.46
(0.30) (0.53) (0.42) (0.38)
Secondary general school qualification ~0.02 0.08 o ~0.00
(0.13) (0.20) (0.16) (0.15)
University entrance qualification 0.02 0.11 S 0.07
(0.17) (0.26) (0.22) (0.20)
‘ . 0.25 0.56 0.39 0.35
University degree (0.15) o X *
(0.21) (0.18) (0.17)
Environmental performance deficit x ...
0.31 0.39 0.36 0.36
Concern about climate change Hokk *ok kol Hokk
(0.08) (0.12) (0.09) (0.09)
. T -0.22 -0.10 -0.14 -0.14
Social desirability bias (0.26) (0.41) (0.32) (0.32)
Female -0.06 -0.21 -0.13 -0.13
(0.12) (0.20) (0.16) (0.16)
0.11 0.29 0.18 0.18
15-29 years old (0.21) (0.32) (0.26) (0.26)
0.40 0.63 0.52 0.51
30-33 years old (0.22) (0.34) (0.27) (0.27)
0.33 0.56 0.45 0.43
50-59 years old (0.23) (0.36) (0.29) (0.29)
0.30 0.57 OEL 0.45
60 years old and above (0.18) * & (0.23)
' (0.28) (0.23) '
No school-leaving qualification 0.58 0.73 it 0.68
(0.46) (0.69) (0.56) (0.56)
Secondary general school qualification 0.00 0.02 ~0.01 ~0.01
(0.14) (0.23) (0.18) (0.18)
0.47 0.92 0.67 0.68
University entrance qualification * o e ok
(0.19) (0.31) (0.25) (0.25)
University degree 0.25 0.25 0.24 0.25
(0.19) (0.28) (0.24) (0.24)
Fixed main effect on concern about climate change
0.46
Social desirability bias 0.46 * S 0.46
(0.24) (0.23) (0.23) (0.24)
Random effects on WTP
Residual variances
1.26 1.34 1.31 1.32
Between-subjects random intercept Hokk Hokk ke ok k
(0.33) (0.25) (0.29) (0.31)
Random slope environmental performance 0.08 0.14 0.08 0.13
surplus (0.26) (0.22) (0.29) (0.32)
Random slope environmental performance 0.67 1.12 0.94 1.00
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Model (0) (1) (2) (3)
deficit * * & *
(0.34) (0.56) (0.44) (0.46)

0.58 0.65 0.58 0.56

Within-subjects residual *Ek oAk Rt ok

(0.13) (0.09) (0.13) (0.13)

Covariances

Intercept and slope environmental 0.09 -0.00 0.07 0.05
performance surplus (0.21) (0.19) (0.20) (0.22)
Intercept and slope environmental 0.17 0.30 0.23 0.25
performance deficit (0.22) (0.25) (0.23) (0.24)
Slopes environmental performance surplus 0.19 0.22 0.28 0.24
and environmental performance deficit (0.20) (0.29) (0.24) (0.25)
Model fit
Natural Logarithm of Likelihood (LL) -14,418.98 -14,431.61 -14,403.27 -14,403.28
Akaike Information Criterion (AIC) 29,055.96 29,081.23 29,026.55 29,028.56
Bayesian Information Criterion (BIC) 29,640.21 29,665.48 29,616.16 29,623.53
Likelihood-ratio tests against model (2)
-2ALL 3142 °6.68 0.02
Scaled y?; df 0.01;1

15.61;1 11.16;1

Hypothesis H1 (supported)

Likelihood-ratio test of nested model against

model (2)°
_oALL 24.03
2.

Scaled y?; df 22.28: 12

Interaction effects on WTP
) 0.21
Environmental performance surplus x -
concern about climate change (0.08)
. - 0.36
Environmental performance deficit x -
concern about climate change (0.09)

Fixed main effects on WTP
Environmental performance surplus i
p P (0.19)
. - 0.34
Environmental performance deficit (0.23)

Hypothesis H2a (supported) vs. H2b (not
supported)

Likelihood-ratio test with model (2)

56.68

%k %k

11.16; 1

-2ALL
Scaled y?; df

Significance level of estimates: * p < 0.05; ** p < 0.01; *** p <0.001
@ Pairs of corresponding fixed main and interaction effects for positive and negative
environmental performance constrained to be equal
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Hypothesis H1 is tested with a nested model derived from model (2) by constraining each
pair of corresponding fixed main and interaction effects for positive and negative environmental
performance to be equal. The constrained model has a significantly worse fit (-2ALL =24.02,
scaled x2 = 22.28, df = 12, p = 0.034), allowing to reject the null hypothesis of a point-symmetric WTP
reaction function. As both the interaction effects of environmental product performance with CaCC
(0.21** <0.36***) and the fixed main effects of environmental performance (0.20<0.34) are
stronger for deficits than for surpluses, the asymmetry takes a form compatible with hypothesis H1.

As the cross-level-interactions of environmental performance with CaCC (0.21** and
0.36***) are significant, there is a significant impact of environmental performance overall (e.g.
Snijders and Bosker, 2012), although not specifically for individuals with average CaCC. This finding is
detailed in the floodlight analysis (Spiller et al., 2013) shown in figure 5.5, which displays the
conditional point estimates and confidence intervals of the environmental performance surplus and
deficit effects on WTP for varying CaCC scores. The deficit effect becomes significant only for the top
34%, and the surplus effect even only for the top 10% of individuals ranked by CaCC. For both effects,
point estimates are positive for all but the least concerned 13% of individuals. The close proximity of
the respective zeroes at the same time shows that the reaction to negative and positive deviations
develops in proportion to each other. The relative effect of negativity bias is thus homogeneous

across the entire CaCC range.

bj', for environmental performance deficit b;, for environmental performance surplus

| | | | | | | I | | | | |
1% 5% 13% 20% 40% 66% 80% 90% 95% 99% 1% 5% 13% 20% 40% 60%  80% 90% 95% 99%

-2 -1 0 I 2 -2 -1 0 | 2
Concern about climate change (below: original scale; above: population percentiles)

Conditional estimate of WTP slope parameter

Figure 5.5 Floodlight analysis of willingness-to-pay surplus and deficit coefficients for varying values

of concern about climate change (point estimates and 95%-confidence intervals)
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Evidence in favour of hypothesis H2a against H2b can be found in the significantly (p < 0.001)
better fit of model (2) with respect to model (1) reported above, supporting exponents n™ and n~ of
less than one. Hence, positive (negative) deviations of a product’s environmental performance from
a reference point indeed result in a WTP increasing (decreasing) at a diminishing rate, as suggested
by prospect theory. Figure 5.6 shows the differential WTP reaction function for a reference subject

under model (2), clearly illustrating the hypothesised S-shape in addition to the negativity bias.

0.25

0.00

Differential WTP (euros)

o
N}
[

100 10 | 0.1 0.0l
2 -1 0 | 2

Environmental performance (below: logarithmic scale x;; above: relative CO; emission factor)
Figure 5.6 Differential willingness-to-pay reaction function for a reference subject under model (2)’
For positive deviations of environmental performance, the only further significant variable

influencing WTP is gender, such that women’s WTP increases substantially more with environmental

performance (0.34**) than men’s.® To rule out context or fatigue effects, we controlled for the WTP

7 The graph shown in figure 5.6 represents the estimated differential WTP reaction function for a male
respondent in the age range of 40 to 49 years, with a middle school diploma, average CaCC and average social
desirability bias. The vertical axis’ scale is relative to an intercept (2.89***) with significant random variation
between subjects (1.31***), none of which significantly attributable to any of the control variables, namely,
gender, age, formal education, CaCC, or social desirability bias.

8 Although the interaction of having a university degree with environmental performance surplus is also shown
as significant, an omnibus test of the impact of education yields no significant result (-2ALL =9.40,
scaled x*=7.76, df =4, p=0.101). Negative variations of environmental performance do not significantly
interact with gender, and the omnibus tests for interactions with age (-2ALL = 5.40, scaled x> = 5.24, df =4,
p =0.264) and education (-2ALL = 10.71, scaled x? = 8.51, df =4, p = 0.075) show no significant results either,
notwithstanding the significant single coefficients for the age group of 60 years and above and for respondents
with a university entrance qualification. There is, however, a strong and significant random slope estimate
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impact of different measurement occasions, which proved insignificant (-2ALL=0.942,
scaled x2 = 2.22, df = 2, p = 0.330). A summary of all hypothesis tests can be found at the end of table
5.2.

5.5 Discussion

This article highlights the nonlinear reaction of consumers’ WTP to quantitative information provided
on a product’s environmental performance by means of PCF. The results go beyond earlier studies,
most of which only tested the influence of qualitative environmental labels, unrelated to the
industrial ecology discourse, on behavioural constructs other than WTP (e.g. Grankvist et al., 2004,
Mohr and Webb, 2005; Moosmayer, 2012; Van Dam and De Jonge, 2015). Our findings not only show
that positive industrial ecology indicators can stimulate purchase behaviour (Hartikainen et al., 2014;
Molina-Murillo and Smith, 2009; Vanclay et al., 2011), but also how different quantitative levels of
PCF information influence WTP.

One key finding is that WTP does not change uniformly (see figure 5.6), but exhibits a
diminishing sensitivity to environmental information for large deviations from a given reference
point, illustrated by the industry average in this study. Companies are thereby incentivised to catch
up with or just slightly exceed the industry average. In contrast, no substantial incentives exist for
improvements which only partially reduce a strong negative deviation from industry average or imply
taking a lead position in the industry. As a result, we are able to generalize the S-shaped utility
function posited by prospect theory (Kahneman et al., 1991; Kahneman and Tversky, 1979) to the
context of environmental consumption.

At the same time, our results are in opposition to studies supporting disappointment theory
(Homburg et al., 2005; O’Rourke and Ringer, 2016). O’Rourke and Ringer (2016), for instance, show
that for products with above-average health-related sustainability ratings small improvements in the
ratings trigger progressively increasing effects on purchase intentions. The discrepancy to our
findings might be explicable by the fact that health benefits deal primarily with private gains,
whereas CO, reductions measured in the present study reflect public gains. Moreover, instead of
purchase intentions, which O’Rourke and Ringer (2016) measured before the price was
communicated to consumers, we have chosen WTP as independent variable. WTP is more closely
related to actual purchase behaviour by reflecting consumers’ readiness to pay a certain price

instead of their mere interest in purchasing a product. Besides, the inconclusive finding of O’Rourke

(0.94*). This means that consumers vary considerably in their WTP response to environmental performance
deficit for reasons exogenous to our model.
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and Ringer (2016) for the case of environmental ratings already demonstrates the need for
explanatory approaches other than disappointment theory.

Furthermore, the present analysis reveals that the WTP of consumers with low CaCC is
mostly unchanged by quantitative variations in a product’s environmental performance. Our results
hence offer an explanation for O’Rourke and Ringer’s (2016) observation that many consumers are
unaffected by sustainability-related information, and Hartikainen et al.’s (2014) finding that
consumers report a low influence of PCF information on their buying behaviour. Additionally, the
relationship between the asymmetric effects of positive and negative environmental information, in
fact, does not change with increasing CaCC. Overall, we satisfy the need for deeper insights into the
moderating effect of environmental concern on the relationship between type of labelling and
purchase behaviour, as formulated by Van Dam and De Jonge (2015).

Last, in accordance with previous related research (e.g. Grankvist et al., 2004; Mohr and
Webb, 2005; Moosmayer, 2012; Van Dam and De Jonge, 2015), this study confirms that
environmental consumption behaviour is subject to a negativity bias, because unfavourable
deviations of a product’s environmental performance from a given reference point have a stronger
impact on WTP than corresponding favourable deviations. Going beyond many of the earlier studies,
this research is based on an explicit theoretical basis drawing on loss aversion offered by prospect
theory (Kahneman et al., 1991; Tversky and Kahneman, 1991). Additionally, an earlier explanation for
the negativity bias suggested by Moosmayer (2012) can be backed by our data. Moosmayer (2012)
argues that some consumers outright boycott products which are labelled with negative
environmental information. In fact, in nearly 11% of relevant cases, participants reported a WTP of
zero for products with below-average environmental performance.

By building on all three core assumptions of prospect theory, i.e. reference dependence, loss
aversion, and diminishing sensitivity, this study is not only the first to apply prospect theory (e.g.
Kahneman and Tversky, 1979) to the question of how consumers’ WTP reacts to quantitative
variations in PCF information. It also confirms all the key assumptions of prospect theory in the
context of industrial ecology and, conversely, refutes the assumption of increasing sensitivity

suggested by disappointment theory.

5.6 Conclusions and limitations

Besides the above-mentioned academic insights, this study also provides several practical
implications. First, policymakers can be informed about the general importance of providing
consumers with transparency not only about positive but also about negative environmental product

performance (Grankvist et al., 2004; Van Dam and De Jonge, 2015). Taking advantage of the
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negativity bias, a mandatory labelling system including negative labels could push environmentally
harmful products out of the market. Apart from the EU’s energy labelling scheme of electrical
appliances (Heinzle and Wiistenhagen, 2012; Olander and Thggersen, 2014), practical examples of
negative labelling are still rare.

Second, in light of the reference dependence of consumers’ WTP reactions, political
measures aiming at raising consumers’ reference points for a product’s environmental performance
might be worthwhile. Reference points could, for instance, be influenced by setting the labelling
scale. Heinzle and Wiistenhagen (2012) as well as Olander and Thegersen (2014), indeed, show that
consumer behaviour can be greatly influenced by scale changes of the energy label.

Third, the S-shape of the WTP reaction function reveals that companies are not substantially
rewarded by consumers’” WTP for the first steps towards improving highly environmentally harmful
products as well as for performing far better than the industry average. From a sustainability science
perspective, this is alarming because earlier research on planetary boundaries (e.g. Rockstrém et al.,
2009; Steffen et al., 2015; Whiteman et al., 2012) or resource productivity (Von Weizsacker et al.,
2009; Von Weizsacker et al.,, 1997) has shown that sustainable development requires not only
marginal but rather breakthrough advances. Consequently, political interventions such as mandatory
minimum standards not too far below the industry’s state of the art as well as subsidies for
companies’ radical improvements in terms of environmental product performance are needed.

Fourth, given that consumers are equipped with full transparency, below-average performing
companies are well-advised to improve their products’ environmental performance up to or even
slightly above the industry average due to considerable gains in consumers’ WTP. Moreover,
marketers can be guided by the fact that female consumers are more likely than male consumers to
reward above-average environmental performance.

This research comes along with some limitations and leaves opportunities for further
research. First, the dependent variable reflects the WTP stated in a survey-based experiment rather
than revealed in a real purchase decision. Although we are aware of the potential problems
associated with a direct elicitation of WTP (Auger and Devinney, 2007; Breidert et al., 2006), this
approach better allows to avoid anchoring and framing effects and seems appropriate for our focus
on capturing the general functional form of WTP. To overcome this limitation, further research could
replicate the findings using real choice experiments. Second, we tested only one possible mechanism
of communicating environmental product performance to consumers, namely, by presenting the
relative amount of CO, emissions caused. Further research should investigate the effects of different
kinds of communicating such information, for instance as absolute figures (Daziano et al., 2017

Tukker et al., 2010).
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Apart from addressing these limitations, future research could test whether and how the
results change when different types of products and sustainability information are used and, hence,
further product attributes and sustainability benefits gain importance for consumers’ WTP (e.g.
O’Rourke and Ringer, 2016). In this vein, the focus should be expanded to aspects of environmental
information which contribute not only to public but also to private gains, such as health benefits (e.g.
Mondelaers et al., 2009; O’Rourke and Ringer, 2016). Similarly, subsequent research could follow up
on further moderators with a potential effect on the nonlinearity of the WTP reaction function, such
as promotion and prevention foci (Codini et al., 2018; Zou and Chan, 2019), and personal sustainable
norms (Grankvist et al., 2004; Van Dam and De Jonge, 2015).

In conclusion, our results provide partial support for the claim that ‘worse is worse and
better doesn’t matter’. We confirm that negative deviations from a reference point have a stronger
effect than positive deviations. Although we do not find that ‘better doesn’t matter’, we do maintain
that it may matter too little because companies are not sufficiently incentivised to substantially

improve the environmental performance of their products based on consumers’ WTP.

5.7 Appendices

Appendix 1 See table 5.3.

Table 5.3 Survey sampling quotas and frequencies

Socio-demographic variable Quota Sampling frequency
target Absolute Relative
Gender
Female 51.0% 259 49.4%
Male? 49.0% 265 50.6%
Age
15-29 years old 19.5% 101 19.3%
30-39 years old 14.4% 70 13.4%
40-49 years old? 16.0% 85 16.2%
50-59 years old 18.4% 101 19.3%
60 years old and above 31.7% 167 31.9%
Formal education
No school-leaving qualification 7.9% 26 5.0%
Secondary general school qualification 35.0% 186 35.5%
Middle school diploma® 26.2% 144 27.5%
University entrance qualification 13.9% 75 14.3%
University degree 17.1% 93 17.7%
Totals 100.0% 524 100.0%

2 Categories are subsequently used as reference categories of control variables
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Appendix 2 See figure 5.7.

Social demographics

Please indicate your gender.
Please select one of the following answers:

(©]
(©]
o

Female
Male
Other

Please state your year of birth.
Please state the year in four digits.
Please enter your answer here:

Please indicate your highest level of education.
Please select one of the following answers:
o No school-leaving qualification (or still in school education)
Secondary modern school qualification with completion of 8" or 9™ grade
Secondary modern school qualification with completion of 10'" grade
High-school diploma/A level
University degree (Bachelor, Master, Diploma)
o PhD or further post-doctoral qualification
If you hold an educational qualification which is not indicated or foreign, please select the best fitting
answer.

O O O O

Figure 5.7 Survey questionnaire (original in German)
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Purchase decision |

Please imagine you are shopping in a supermarket and on your shopping list you have - among
other things - a four-pack of alkaline batteries type AA (‘Mignon cells’).

The supermarket normally offers six different articles meeting your requirements which do not
differ in technical criteria such as charge capacity, leak protection and durability. But currently,
only one of these six product alternatives is available.

The sold-out alternatives would have each cost 2.59 €, 4.79 €, 1.99 €, 5.49 € and 3.99 € for the four-
pack; you do not have information about the environmental compatibility of these products.

From a reliable source you know that from the production, distribution and utilisation throughout
the whole product life cycle of the available product CO; emissions arise which are XXX times the
sector average, so XXX% more/less than for average batteries of this type. CO, emissions are a
major cause of climate change.

How much would you be willing to pay at most for the four-pack of batteries of this product?
Please state the maximal price in €. This price can be higher or lower than the prices of the other
products indicated above.

Only numbers can be entered in this box.
Please enter your answer here:

Attitudes |

Please indicate for each of the following statements how much these apply from your point of
view.

Please select the applicable answer for each item.

Does not Applies
apply at all completely
1 2 3 4 5

| think it is very convenient that thanks to batteries, it
is possible to take electricity everywhere. o0 O0O0O0
I think it is annoying when the batteries of one of my
battery-powered appliances have to be changed. OO0 00O
I like to play computer games. O O O O O
My living and sleeping areas are secured with battery-

O O O OO0

powered smoke detectors.

Figure 5.7 (continued)
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Purchase decision Il

Please imagine you are shopping in a supermarket again and once more, you have a four-pack of
alkaline batteries type AA (‘Mignon cells’) on your shopping list.

Also, this supermarket only has one type of batteries available which meets your performance
requirements. You can remember that technically equivalent alternatives are elsewhere sold for
prices of 2.59 €, 4.79 €, 1.99 €, 5.49 € and 3.99 € for a four-pack.

From a reliable source you know that from the production, distribution and utilisation throughout
the whole product life cycle of the available product CO, emissions arise which are XXX times the
sector average, so XXX% more/less than for average batteries of this type. CO, emissions are a
major cause of climate change.

How much would you be willing to pay at most for the four-pack of this product? Please state the
maximal price in €. This price can be higher or lower than the prices of the other products indicated
above.

Only numbers can be entered in this box.
Please enter your answer here:

Attitudes Il

Please indicate for each of the following statements how much these apply to you.

Please select the applicable answer for each item.
Does not Applies
apply at all completely

[EEN

O O O O O O

O O O O O Ow
O O O O O O w
O O O O O O =
O o o o o oV

In an argument, | always remain objective and stick to
the facts.

Even if | am feeling stressed, | am always friendly and
polite to others.

When talking to someone | always listen carefully to
what the other person says.

It has happened that | have taken advantage of
someone in the past.

| have occasionally thrown litter away in the
countryside or onto the road.

Sometimes | only help people if | expect to get
something in return.

Figure 5.7 (continued)
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Purchase decision Il

Please imagine one last time that you are shopping in a supermarket and once again, you have a
four-pack of alkaline batteries type AA (‘Mignon cells’) on your shopping list.

Also, this supermarket only has one type of batteries available which meets your performance
requirements. You can remember that technically equivalent alternatives are elsewhere sold for
prices of 2.59 €, 4.79 €, 1.99 €, 5.49 € and 3.99 € for a four-pack.

From a reliable source you know that from the production, distribution and utilisation throughout
the whole product life cycle of the available product CO, emissions arise which are XXX times the
sector average, so XXX% more/less than for average batteries of this type. CO, emissions are a
major cause of climate change.

How much would you be willing to pay at most for the four-pack of this product? Please state the
maximal price in €. This price can be higher or lower than the prices of the other products indicated
above.

Only numbers can be entered in this box.
Please enter your answer here:

Attitudes llI

Please indicate for each of the following statements how much these apply from your point of
view.

Please select the applicable answer for each item.
Does not Applies
apply at all completely

Climate change is a serious problem.

Climate change causes an increase in extreme weather
events.

It is important to take measures against climate
change as soon as possible.

| am seriously worried about climate change.

Climate change is man-made.

Climate research is of the unanimous opinion that
global warming is real.

Climate change is currently happening.

OO 00O OO0
O O 00O OO0~
OO 000 OO0w
OO 000 O0O-
OO 000 OO0V

Figure 5.7 (continued)
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Appendix 3 See figure 5.8.

Exemplary purchase decision |

Please imagine you are shopping in a supermarket and on your shopping list you have - among
other things - a four-pack of alkaline batteries type AA (‘Mignon cells’).

The supermarket normally offers six different articles meeting your requirements which do not
differ in technical criteria such as charge capacity, leak protection and durability. But currently,
only one of these six product alternatives is available.

The sold-out alternatives would have each cost 2.59 €, 4.79 €, 1.99 €, 5.49 € and 3.99 € for the four-
pack; you do not have information about the environmental compatibility of these products.

From a reliable source you know that from the production, distribution and utilisation throughout
the whole product life cycle of the available product CO, emissions arise which are 1.8 times the
sector average, so 80% more than for average batteries of this type. CO, emissions are a major
cause of climate change.

How much would you be willing to pay at most for the four-pack of batteries of this product?
Please state the maximal price in €. This price can be higher or lower than the prices of the other
products indicated above.

Only numbers can be entered in this box.
Please enter your answer here:

Purchase decision Il

Please imagine you are shopping in a supermarket again and once more, you have a four-pack of
alkaline batteries type AA (‘Mignon cells’) on your shopping list.

Also, this supermarket only has one type of batteries available which meets your performance
requirements. You can remember that technically equivalent alternatives are elsewhere sold for
prices of 2.59 €, 4.79 €, 1.99 €, 5.49 € and 3.99 € for a four-pack.

From a reliable source you know that from the production, distribution and utilisation throughout
the whole product life cycle of the available product CO, emissions arise which are 0.54 times the
sector average, so 46% less than for average batteries of this type. CO, emissions are a major cause
of climate change.

How much would you be willing to pay at most for the four-pack of this product? Please state the
maximal price in €. This price can be higher or lower than the prices of the other products indicated
above.

Only numbers can be entered in this box.
Please enter your answer here:

Figure 5.8 Exemplary purchase scenarios (original in German)
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Purchase decision llI

Please imagine one last time that you are shopping in a supermarket and once again, you have a
four-pack of alkaline batteries type AA (‘Mignon cells’) on your shopping list.

Also, this supermarket only has one type of batteries available which meets your performance
requirements. You can remember that technically equivalent alternatives are elsewhere sold for
prices of 2.59 €, 4.79 €, 1.99 €, 5.49 € and 3.99 € for a four-pack.

From a reliable source you know that from the production, distribution and utilisation throughout
the whole product life cycle of the available product CO, emissions arise which are equal to the
sector average, so as much as for average batteries of this type. CO, emissions are a major cause of
climate change.

How much would you be willing to pay at most for the four-pack of this product? Please state the
maximal price in €. This price can be higher or lower than the prices of the other products indicated
above.

Only numbers can be entered in this box.
Please enter your answer here:

Figure 5.8 (continued)
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Appendix 4 See table 5.4, table 5.5 and table 5.6.

Table 5.4 Factor loadings from the confirmatory factor analysis model

Fully standardised factor loadings Content Method
(standard errors given in parentheses below) factor factor
Concern about climate change
Concern about climate change item 1 0.886***  0.146*
(“Climate change is a serious problem.”) (0.021) (0.066)
Concern about climate change item 2 0.820***  0.140*
(“Climate change causes an increase in extreme weather events.”) (0.028) (0.064)

Concern about climate change item 3
(“It is important to take measures against climate change as soon as
possible.”)

0.794***  0.127*
(0.023) (0.058)

Concern about climate change item 4 0.882***  (0.138*
(“l am seriously worried about climate change.”) (0.019) (0.063)
Concern about climate change item 5 0.735*%**  0.127*
(“Climate change is man-made.”) (0.032) (0.057)

Concern about climate change item 6
(“Climate research is of the unanimous opinion that global warming is
real.”)

0.723***  (0.134*
(0.033) (0.061)

Concern about climate change item 7 0.759***  0.132*

(“Climate change is currently happening.”) (0.033) (0.060)
Overstatement of positive traits

Overstatement of positive traits item 1 0.649***  0.138*

(“In an argument, | always remain objective and stick to the facts.”) (0.046) (0.063)

Overstatement of positive traits item 2

(“Even if | am feeling stressed, | am always friendly and polite to
others.”)

Overstatement of positive traits item 3

(“When talking to someone | always listen carefully to what the other
person says.”)

0.699***  0.145%
(0.043) (0.067)

0.527***  0.160*
(0.050) (0.073)

Understatement of negative traits
Understatement of negative traits item 1
(“It has happened that | have taken advantage of someone in the
past.”)
Understatement of negative traits item 2
(“I have occasionally thrown litter away in the countryside or on the
road.”)
Understatement of negative traits item 3
(“Sometimes I only help people if | expect to get something in
return.”)

0.609***  0.116*
(0.071) (0.053)

0.639%**  0.110%
(0.055) (0.050)

0.566***  0.125*
(0.058) (0.057)

Social desirability bias (second order factor)

Overstatement of positive traits (subfactor) 0.632%*%
(0.090)
Understatement of negative traits (subfactor) ~0.568"**
(0.073)
Common method variance marker items
Marker item 1 0.102*
(“I think it is very convenient that thanks to batteries, it is possible to ( O 047)

take electricity everywhere.”)
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Fully standardised factor loadings Content Method
(standard errors given in parentheses below) factor factor
Marker item 2 0.088*
(“I think it is annoying when the batteries of one of my battery- .
. W (0.040)
powered appliances have to be changed.”)
Marker item 3 0.142*
(“I like to play computer games.”) (0.065)
Marker item 4
“ . . . 0.089*
(“My living and sleeping areas are secured with battery-powered
” (0.041)
smoke detectors.”)
Significance level of estimates: * p £0.05; ** p <0.01; *** p<0.001
Table 5.5 Correlation coefficients from the confirmatory factor analysis model
Correlation coefficients Social Marker Marker Marker Marker
desirability item 1 item 2 item 3 item 4
bias
Marker item 1 -0.181
*
Marker item 2 0.213 -0.003
* %
Marker item 3 0.229 -0.103 0.106
k %k * *
Marker item 4 -0.167 -0.034 0.019 0.120
k%
Concern about climate 0.249 -0.045 0.044 0.088 -0.064
change *
Significance level of estimates: * p £ 0.05; ** p<0.01; *** p <0.001
Table 5.6 Residual variances from the confirmatory factor analysis model
Subfactors or items Fully standardised
residual variance
- . 0.601***
Overstatement of positive traits (0.114)
%k %k %k
Understatement of negative traits (()0607;3)
Concern about climate change item 1 0.194***
(“Climate change is a serious problem.”) (0.034)
Concern about climate change item 2 0.308***
(“Climate change causes an increase in extreme weather events.”) (0.045)
Concern about climate change item 3 0.354%%*
(“It is important to take measures against climate change as soon as .
o (0.035)
possible.”)
Concern about climate change item 4 0.204***
(“l am seriously worried about climate change.”) (0.029)
Concern about climate change item 5 0.444%**
(“Climate change is man-made.”) (0.047)
Concern about climate change item 6
s . . - L 0.459***
(“Climate research is of the unanimous opinion that global warming is (0.047)

real.”)
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Subfactors or items Fully standardised
residual variance
Concern about climate change item 7 0.406***
(“Climate change is currently happening.”) (0.049)
Overstatement of positive traits item 1 0.560***
(“In an argument, | always remain objective and stick to the facts.”) (0.059)
Overstatement of positive traits item 2 0.490***

(“Even if | am feeling stressed, | am always friendly and polite to others.”)  (0.058)
Overstatement of positive traits item 3

" . . 0.697***
(“When talking to someone | always listen carefully to what the other (0.054)
person says.”) '

Understatement of negative traits item 1 0.616***
(“It has happened that | have taken advantage of someone in the past.”)  (0.086)
Understatement of negative traits item 2

* % %
(“I have occasionally thrown litter away in the countryside or onto the 0.580
” (0.069)
road.”)
Understatement of negative traits item 3 0.664***
(“Sometimes | only help people if | expect to get something in return.”) (0.065)
Marker item 1
bl e . L . 0.990***
(“I think it is very convenient that thanks to batteries, it is possible to take (0.010)
electricity everywhere.”) '
Marker item 2 0.9972***
(“I think it is annoying when the batteries of one of my battery-powered .
) ” (0.007)
appliances have to be changed.”)
Marker item 3 0.980***
(“I like to play computer games.”) (0.019)
Marker item 4 0.992%**
(“My living and sleeping areas are secured with battery-powered smoke ( 0 007)

detectors.”)
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9.

The within-subjects level of the analysis model is formally specified as follows (see below for a list of

all symbols used):

yij = a]- + b]-+f+(xi]-) + b]'f'(x”) + CrZyi + C3Z3; + RU
o) = (xij)n+; xij > 0,
fH(xi) { 5 o0
( ) { 0, Xij >0
- Xii: = -
Iy ~(=x))", %y <0
Rij ~ N(O, 0'2)

The between-subjects level is modelled by the following specifications:

e with the fol

Vi

22i, Z3i.

a; = ap+ &+ av; + Uy

bi = Bo+Big; + v+ Uy

b; = Pot i+ By + Uy
(o), Ut Uij)T ~ N(0;T)

6; ~ N(0; @)

& ~ N(0;¥)

lowing observed variables:

observed WTP (in €) of subject j for the product offered at purchase occasion
i;

negative logarithm to base ten of the CO, emission factor of the product
offered to subject j at purchase occasion i, with negative values (between
-2 =-logi 100 and 0 =-logi 1) signifying worse than industry average
(larger PCF) and positive values (between 0 = -logio 1 and +2 = -logio 0.01)
representing better than industry average environmental performance
(smaller PCF); in a linear-scale variant of the model, x; would instead be
specified as one minus the CO, emission factor, so that a positive (negative)
sign again means better (worse) than average environmental performance.

dummy variables identifying the second and third purchase occasions for
each subject;

vector of observed covariates (dummy variables for gender, age group, and
formal education) for subject j;

vector of observed indicators of latent covariates for subject j;

Figure 5.9 Formal specification of two-level repeated measurements structural equation model
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e with the following latent variables:

a;: WTP of subject j for a product of average environmental performance (i.e.,
with x; = 0) at the first purchase occasion (random intercept);

bf: regression coefficient of WTP on positive deviations of environmental
performance (i. e., x;> 0, hence f*(x;) > 0) for subject j (random surplus
slope);

bj?: regression coefficient of WTP on negative deviations of environmental
performance (i.e. xj < 0, hence f(x;) < 0) for subject j (random deficit slope);

¢ vector of latent covariates (concern for climate change, social desirability,
and common method factor) for subject j;

R;j: within-level residual of WTP for purchase occasion i of subject j;

Uy between-level residual of random WTP intercept for subject j;

Ui, Uy between-level residuals of random slopes of WTP with respect to

environmental performance surplus or deficit for subject j;
& vector of residuals of observed indicators of latent covariates for subject j;
o;: vector of residuals of latent control variable regressions for subject j;

e and the following parameters:

Cy, C3: differential WTP at second and third purchase occasions (context effects);
nt,n: exponents in reaction function for WTP (shape parameters);
o’ within-level residual variance of WTP;

Olo: expected WTP for a product of average environmental performance at the
first purchase occasion for a reference subject (expected value of random
intercept for all zero covariates);

oy vector of regression parameters of random intercept on latent covariates;
oy vector of regression parameters of random intercept on observed covariates;
B, Bo: intercepts of regression parameters of WTP on negative or positive

deviations of environmental performance (surplus and deficit slope
coefficients for a reference subject);

B1, Bi: vector of regression parameters of surplus and deficit slope coefficients on
latent covariates;

B3, B: vector of regression parameters of surplus and deficit slope coefficients on
observed covariates;

Figure 5.9 (continued)
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vector of observed indicator intercepts;
vector of latent variable intercepts;
matrix of factor loadings of observed indicators on latent covariates;

matrix of regression coefficients of dependent latent covariates, fixed to zero
except for y21, the regression coefficient of concern for climate change on the
social desirability factor;
2 + -
To To1 To1
. . . + +\2 +
variance-covariance matrix T =| To1 (71) T11 of between-level
2
- + -
To1 T11 (Tl)
residuals and random slopes;

residual variance-covariance matrix of latent covariates;

residual variance-covariance matrix of observed indicators of latent
covariates.

N(0;2) denotes a centred multivariate normal distribution with covariance matrix (or simply,

variance) 2.

Figure 5.9 (continued)
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6.1 Summary

The findings from this doctoral thesis deepen the knowledge of researchers and practitioners about
sustainable consumption and in particular about sustainable purchase behaviour. With their different
research questions, thematic foci and theoretical bases all presented articles contribute
independently but complementarily to the overarching research objective of better understanding
the determinants of sustainable purchase behaviour. Based on the micro-level, the present work
focused on investigating consumer-specific factors that promote or impede individual behaviour. The
analysis of psychographic antecedents of behaviour such as values, attitudes, preferences and
willingness to pay (WTP) was placed in the centre of attention. The third and fourth study of this
work also examined the purchase influence of factors that do not belong to a consumer's
characteristic profile, namely specific types of sustainability information.

The overall research goal of the doctoral thesis was addressed by approaching several
context-specific subgoals in a series of four quantitative empirical studies. The close professional
connection of the studies thus lies in the fact that each of them tested a conceptual model on the
determinants of sustainable purchase behaviour using various quantitative empirical techniques as
research methods. Consequently, determinants could not only be identified but also be explained
regarding their respective influential power as well as their causal relationships among each other.
The usage of experimental surveys based on conjoint analysis (article | and Ill) allowed to adequately
map complex purchase decision-making processes. In general, the application of experimental
research designs enabled the investigation of consumer reactions to sustainability information not
yet available on the market. More precisely, the effects of a product lifetime label (article IIl) as well
as of favourable and unfavourable product carbon footprint (PCF) information (article 1V) were
examined. Moreover, the generation of large and — except for the second article — population-
representative samples allowed generalising conclusions to be drawn about the influence of certain
behavioural antecedents.

With reference to the single articles, influencing factors of sustainable purchase behaviour
were analysed by setting the thematic foci of consumer characteristics and market size (article |,
context: social banking), the attitude-behaviour gap (ABG) (article Il, context: sustainable clothing),
product lifetime labelling and consumer preferences for product longevity (article Ill, context:
electrical appliances) as well as favourable and unfavourable environmental product information
(article IV, context: low-involvement, utilitarian product). The key findings of each study are
summarised below.

The first article provides an empirical indication that social banking customers differ

significantly from their conventional counterparts regarding several socio-demographic, behavioural

[178]



Chapter 6: Conclusion

and psychographic factors. In comparison with conventional banking customers, social banking
customers tend to be younger, higher educated and located in larger places of residence. Contrary to
existing research on social responsible investors (SR investors), they are male to a higher proportion
than female. Moreover, social banking customers demonstrate stronger sustainable buying patterns
and weaker preferences for financial, but stronger preferences for social return than conventional
banking customers. The results further indicate a considerable untapped growth potential for social
banks by uncovering a market size ranging between 10 and 26% of the German adult population in
2011.

Apart from a considerable ABG, the second article indicates that a positive attitude towards
social-ecological clothing standards, biospheric and altruistic values, as well as an affinity to online
and catalogue shopping, enhance sustainable clothing purchases. Egoistic and hedonic values and,
remarkably, a preference for durable clothing hinder sustainable clothing purchase behaviour. No
significant effects of the suspected barriers — fashion consciousness and price sensitivity — have been
identified.

The third article suggests a decreasing positive effect of the product lifetime label on
purchase decisions and a deterioration of the purchase influence of existing brands compared to new
brands. It further indicates that the preference for a long product lifetime is fostered by the positive
attitude and the subjective norm towards purchasing long-lasting electrical home appliances.
However, the attitude only exerts a significant influence if it is driven by personal rather than
environmental gains. It is further documented that biospheric values enhance, while stimulation
values inhibit, both attitude types. Hedonic values only enhance the attitude based on personal
gains.

The results of the fourth article document a strong orientation of consumers on given
reference points, such as an industry average, and confirm key assertions of prospect theory. The
negative effect caused by unfavourable PCF information on consumers’” WTP is significantly stronger
than the positive effect caused by respective favourable information. Furthermore, consumers tend
to not substantially differentiate between different high-range degrees of positive or negative
environmental product information; they rather generally reward or punish deviations from an
industry average instead of consistently accounting for the size of these deviations. From a
sustainable development perspective, the observed patterns thus highlight a problematic contrast
between the need for substantial improvements in products’ environmental performance and
current market incentives for companies.

Having presented the context-specific insights of each article on sustainable purchase

behaviour, the following section illustrates how the studies contribute to various literature streams
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related to sustainable consumption. In particular, it is shown which research gaps are addressed and

how the studies’ major findings relate to earlier research.

6.2 Contribution to literature

All four articles of the doctoral thesis contribute collectively and individually to the emerging field of
sustainable consumption research. From a collective perspective, the present work responds to the
need for more interdisciplinary theoretical approaches in the research area concerned (Jackson,
2006). While previous literature on sustainable consumption mainly consists of discipline-oriented
research strands (e.g. Reisch and Thggersen, 2015; White et al., 2019), this thesis applies, extends
and combines theories from areas such as marketing, economics, social psychology and behavioural
economics as described below.

The first article applies market segmentation theory (e.g. Kotler and Keller, 2006; Wedel and
Kamakura, 2000) according to which social banking customers should be characterised by a mixture
of socio-demographic, behavioural and psychographic characteristics. The analysis indicates that
each of the three characteristic types plays a considerable role in the profiling of social banking
customers, which supports the suitability of the theoretical approach.

The second article extends the value-attitude-behaviour hierarchy (VABH) (Homer and Kahle,
1988) by further psychographic factors and thus responds to a corresponding research call (e.g. Do
Paco et al., 2013; Milfont et al., 2010). To the best knowledge of the authors, the VABH is applied to
the context of sustainable clothing purchases for the first time. The conceptual design proves
effective since the analysis reveals an adequate explanatory power of the VABH. Moreover, the
additional variables substantially sharpen the direct effect of attitude on behaviour and thus bridge
the ABG.

The third article combines the consumer theory of Lancaster (1966) with the theory of
reasoned action (TRA) (Ajzen and Fishbein, 1980; Fishbein and Ajzen, 1975) — two complementary
frameworks from economics and social psychology. In addition, values are also accounted for to gain
deeper insights into the motivational structure. The usefulness of the theoretical approach is shown
by the reasonable explanatory power of the conceptual model. The analysis further verifies the
causal relationships between values, the constructs proposed by the TRA, i.e. attitude and subjective
norm, and the preference for a long product lifetime of electrical home appliances measured
according to Lancaster’s consumer theory.

Similar to the third article, the fourth article combines economic and psychological

considerations by applying two behavioural economic theories: prospect theory (e.g. Kahneman et
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al.,, 1991; Kahneman and Tversky, 1979) and disappointment theory (Loomes and Sugden, 1986).
Both theories offer competing explanations and predictions of how consumers respond to favourable
and unfavourable information on a product’s environmental performance. Overall, this study is not
only the first to apply prospect theory to the question of how consumers’ WTP reacts to quantitative
variations in PCF information. It also confirms all the key assumptions of prospect theory and,
conversely, refutes the assumption suggested by disappointment theory.

The four studies also jointly serve the methodological subgoal of this doctoral thesis, namely
to provide more quantitative empirical evidence in the research field of sustainable purchase
behaviour. As already mentioned, each article's conceptual model is tested by means of quantitative
empirical methods (see table 1.1 for the specific methods used). The present work thus complements
the numerous conceptual and qualitative empirical approaches (e.g. Fuchs and Lorek, 2005; Longo et
al.,, 2017) and addresses the recent call for more quantitative empirical studies in sustainable
consumption research (Hassan, 2016). The first and the third article, for instance, apply conjoint
analysis — a multivariate technique well suited to estimate the structure of an individual’s
preferences (Rao, 2014). Many conjoint studies on sustainable consumption have already been
conducted (e.g. Sammer and Wiistenhagen, 2012; Scherer et al., 2018), but not yet in the context of
social banking (article 1) and hardly any related to product lifetime (Lieder et al., 2018; Wilhelm,
2012) (article IlI).

Taken together, three of the four articles deal with the major research challenge of covering
a broader spectrum of industries by going beyond the well-researched low-involvement packaged
product categories (Prothero et al., 2011). Expanding the scope of research is critical since consumer
behaviour varies strongly across different product and service contexts (e.g. Johnstone and Tan,
2015a, 2015b). Several researchers have stressed the necessity for investigating fields of application
that have a relatively high social-ecological impact (e.g. Gatersleben, 2013; Geiger et al., 2018). The
present work addresses this research gap by analysing sustainable purchase behaviour in the sectors
of banking (article 1), clothing (article Il) and electrical appliances (article Ill). Each of these sectors
demonstrates a high-impact area of sustainable consumption and therefore plays a key role in
positively contributing to sustainable development (Geiger et al., 2018; Prothero et al., 2011; Weber
et al,, 2014).

Furthermore, each of the four studies also individually stimulates the scientific discourses on
sustainable consumption. The individual academic insights are presented in their entirety in the
discussion and conclusion sections of the corresponding articles. The main contributions to literature

are outlined below.
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Article |

The first article advances the understanding of purchase behaviour in the context of social banking
which is considered a relatively new field of scientific research. Due to the paucity of research on
social banking customers, major empirical findings regarding consumer characteristics and market
size are still lacking. Research on sustainable consumer behaviour in the banking sector has, so far,
mainly focused on SR investors (e.g. Junkus and Berry, 2010; Nilsson, 2009) and thus failed to
incorporate the conceptually distinct social banking perspective. Consequently, this article generates
the first scientific insights into the German social banking market by identifying the typical
characteristics of social banking customers and estimating the size of the social banking market. The
study therefore also responds to Prothero et al.’s (2011) call to analyse comparatively unexplored
industries in sustainable consumption research.

Except for the gender effect, the findings on the consumer characteristics are fairly
consistent with those of a large part of the literature on SRI (e.g. Nilsson, 2009; Pasewark and Riley,
2010) and sustainable consumption in general (e.g. Diamantopoulos et al.,, 2003; Koos, 2011).
However, without population-representative empirical data, it would have been impossible to decide
whether the transfer of findings from these literature streams to the field of social banking is
permissible. Moreover, the present study goes beyond what could have been inferred by
extrapolating from the literature: measurement of preferences, indication of the differentiators’

strength and estimation of market size.
Article Il

The second article generates knowledge of purchase behaviour in the context of sustainable clothing.
It specifically studies the ABG — one of the main challenges in fostering sustainable consumption and
one of the key areas of future sustainable consumption research (Prothero et al., 2011). Despite the
generally vast research attention behavioural gaps have received (e.g. Aschemann-Witzel and
Niebuhr Aagaard, 2014; Johnstone and Tan, 2015a), many contributions identify a need for further
research (e.g. Blok et al., 2015; Moser, 2015). A relatively limited amount of attention has been paid
to behavioural gaps in sustainable clothing although the ABG seems to be particularly evident in this
context (e.g. Ha-Brookshire and Norum, 2011; Reimers et al., 2016). As a result, the present work
picks up on this major opportunity of research by examining the ABG in sustainable clothing as well
as further factors possibly influencing sustainable clothing purchases.

Based on the findings of the present study, many conclusions from sustainable consumption
research can be transferred to the context of sustainable clothing. Despite the identified
considerable ABG, attitude and values are found to be key antecedents of behaviour in sustainable

clothing which is in line with much of the literature on sustainable consumption (e.g. Do Paco et al.,
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2013; Ladhari and Tchetgna, 2015). In line with earlier studies on pro-environmental and prosocial
behaviour (e.g. Schwartz, 2010; Steg et al., 2014), self-transcendence values seem to enhance, where
self-enhancement values seem to hinder, a positive attitude towards sustainable clothing, as well as
sustainable clothing purchase behaviour. With regard to the further psychographic factors it can be
stressed that, in contrast to earlier research on sustainable clothing consumption (e.g. Hassan et al.,
2016; Joergens, 2006), the durability of sustainable clothing may have replaced fashionability as a
purchase barrier. Similarly, recent work (e.g. Dickenbrok and Martinez, 2018; Laitala et al., 2015)
indicates that poor fashionability used to be a major driver for disposing of clothing but, recently,

other factors such as poor durability have become more important.
Article Ill

The third and fourth article of this doctoral thesis foster a deeper understanding of the impact of
different types of sustainability information on purchase behaviour. Due to the prevalence of
information asymmetries in markets for sustainable products and services, the provision of
sustainability information represents a key instrument for promoting sustainable consumption. Many
studies on this topic have therefore already been carried out (e.g. Sammer and Wiistenhagen, 2006;
Thggersen et al., 2010). However, both articles address major research gaps and strongly advance
existing literature as described in the following.

The third article contributes to sustainable consumption research by advancing the
underdeveloped research stream of consumer behaviour related to product longevity (e.g. Evans and
Cooper, 2010; Wilhelm, 2012). It particularly responds to the call for more research on how product
lifetime labelling affects purchase behaviour (e.g. Cox et al., 2013; Wilhelm, 2012). To the author’s
best knowledge, this is the first academic study measuring how a mandatory product lifetime label
affects the purchase of electrical home appliances. Insights from earlier commissioned research (e.g.
Prakash et al., 2018; Sircome et al., 2016) are enriched by, for instance, choice-based conjoint (CBC)
utility and WTP analyses as well as a psychographic model explaining the preference for a long
product lifetime.

Similar to the second article of the doctoral thesis, this article also confirms the often cited
key role of positive attitudes in predicting sustainable consumption practices. However, this study’s
findings question the predominant view that self-enhancement values inhibit and self-transcendence
values enhance pro-environmental attitudes (e.g. Schwartz, 2010; Steg et al., 2014b) and thus
contradict the corresponding finding of the second article. More precisely, the third article indicates
that both value types enhance a positive attitude towards purchasing long-lasting electrical home
appliances. Hedonic values foster the attitude based on personal gains, while biospheric values foster

the attitude based on environmental gains. As an explanation, a positive attitude related to product
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longevity may differ from many of the previously researched pro-environmental attitudes in that it is
more strongly driven by personal interests which are rather reflected by values of self-enhancement.
The present article also indicates that stimulation values, which belong to the class of openness-to-
change values, should be considered as a potential barrier when investigating simplified
consumption practices. The findings thus stress the necessity of case-specific analyses of values in
sustainable consumption research.

In addition, the study reacts to the research call of shifting the focus from ‘consuming
differently’ to ‘consuming less’ (e.g. Lorek and Fuchs, 2013; Seyfang, 2011). Strategies to reduce
consumption such as extending the product lifetime have received relatively little attention in
research and practice so far (e.g. Bakker et al., 2014; Van Nes and Cramer, 2005). In contrast to all
other articles of the doctoral thesis, this article puts emphasis on purchasing fewer products and
therefore comes closest to a narrow understanding of sustainable consumption (e.g. Fuchs and
Lorek, 2005; Seyfang, 2011).

Finally, the product focus is set on electrical appliances. Consequently, the study also
contributes to the need for analysing more unexplored product and service contexts in sustainable

consumption research (McDonald et al., 2009; Prothero et al. 2011).
Article IV

The fourth article picks up on the research gap of investigating nonlinear effects of favourable and
unfavourable environmental product information on purchase behaviour (Hartikainen et al., 2014;
O’Rourke and Ringer, 2016). In fact, little attention has yet been paid to this area in sustainable
consumption research (e.g. Grankvist et al., 2004; Moosmayer, 2012). The study’s findings go far
beyond the ones of the few earlier studies, most of which only tested the influence of qualitative
environmental labels — unrelated to the industrial ecology discourse — on behavioural constructs
other than WTP (e.g. Mohr and Webb, 2005; Van Dam and De Jonge, 2015). Overall, this article not
only indicates that positive industrial ecology indicators can stimulate purchase behaviour (e.g.
Molina-Murillo and Smith, 2009; Vanclay et al., 2011), but also how different quantitative levels of
positive and negative PCF information influence consumers’ WTP.

Furthermore, going beyond some of the earlier studies (Mohr and Webb, 2005; O’Rourke
and Ringer, 2016), the present investigation is based on an explicit theoretical framework. One key
finding of the article is that WTP does not change uniformly, but exhibits a diminishing sensitivity to
PCF information for large deviations from a given reference point, illustrated by the industry average.
As a result, the S-shaped utility function posited by prospect theory (e.g. Kahneman et al., 1991;
Kahneman and Tversky, 1979) can be generalised to the context of environmental consumption. The

study thus partly confirms and refines findings of the third article of the doctoral thesis. More
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precisely, the decreasing positive effect of the product lifetime label on consumers’ WTP (article Il1)
corresponds to the diminishing sensitivity of consumers’ WTP to positive PCF information (article IV).

Moreover, in accordance with previous related research (e.g. Grankuvist et al., 2004; Van Dam
and De Jonge, 2015), this study confirms that environmental consumption behaviour is subject to a
negativity bias, because unfavourable deviations of a product’s PCF from a given reference point
have a stronger impact on WTP than corresponding favourable deviations. This finding draws on the
concept of loss aversion, also offered by prospect theory (e.g. Kahneman et al., 1991; Tversky and
Kahneman, 1991).

Overall, the doctoral thesis contributes to the general research objective of sustainable
consumption which is not only to better understand sustainable consumption practices but also to
strengthen them (Reisch and Th@gersen, 2015). The latter is done by providing recommendations for

practitioners as described in the following section.

6.3 Practical implications

As proposed by Tukker et al. (2008), consumers, businesses and policymakers each play a key role in
achieving change towards sustainable consumption and production. They are therefore supposed to
create the so-called ‘triangle of change’ (Tukker et al., 2008). The doctoral thesis deepens the
knowledge about sustainable purchase behaviour and indicates how consumers can make
sustainable purchase decisions. In practice, however, consumers often face great difficulties in
promoting change through their consumption choices which is why sustainable purchases need to be
adequately stimulated by businesses and policymakers (Tukker et al., 2008). Consequently,
recommendations for decision makers from industry and politics are given below in order to support
them in strengthening the demand for sustainable products and services.! Here it is particularly
important to not generalise across product and services contexts as sustainable consumer behaviour
can vary strongly across contexts (e.g. Johnstone and Tan, 2015a, 2015b). This is why the practical

implications are drawn separately for each article.
Article |

The first article’s findings enable recommendations for marketers of social banks to increase the
presence of social banking in the German banking market. First, targeting activities of marketers

should consider a mixture of consumer characteristics such as age, educational level, general

! Non-governmental organisations are also important actors for stimulating sustainable consumption but are
not explicitly referred to in this section. Similar to policymakers, they are, for instance, able to influence
attitudes and values through educational measures.
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sustainable buying patterns and preferences for a social-ecological placement of assets. By focusing
on certain variable levels such as high educational achievements, particularly wealthy customers can
be addressed.

Second, marketing cooperation between social banks and suppliers in other more
established sustainable sectors such as the organic food sector (Bolw, 2016) is recommended.
Synergy effects can be generated by addressing a mutual customer base.

Third, strong preferences for social return indicate that social banks should continuously
develop their core business by following a transparent and participative social-ecological investing
and lending policy (San-Jose et al., 2011). Besides certain product attributes, social commitment and
non-gambling are highly valued by social banking customers and should, therefore, be pursued
consequently.

In fact, this study is also relevant to conventional banks. On the one hand, results indicate a
serious danger of customer loss. On the other hand, the findings signal a great chance of selling
sustainable products in addition to the conventional product range and thereby increasing sales. If
social banks soon reach their structural limits, the latter option might become true. Social banking

products could then increasingly enter the conventional banking market in the future.
Article Il

Based on the insights of the second article, various practical implications can be derived for
marketing and policy making aiming at stimulating sustainable clothing consumption. First,
policymakers should further develop educational measures for sustainable development to
strengthen a positive attitude towards sustainable clothing, as well as self-transcendence rather than
self-enhancement values, in society. While values are usually hard to change in the short run (e.g.
Rokeach, 1973; Stern, 2000), such a context-specific attitude could be established more quickly by
providing concrete information about sustainability issues in clothing. A contribution of marketers to
an attitude and value change is also recommended - for instance, by improving transparency about
the companies' sustainability efforts in general, and their products' social-ecological benefits in
particular. In order to address consumers who are strongly guided by self-enhancement values as
well, marketing communication could better account for the personal benefits of sustainable
clothing, such as skin tolerance and self-esteem.

Second, the availability of sustainable clothing in retail stores should be increased to also
attract the consumers less willing to shop online and via catalogues. As captive retail stores may be
too costly for sustainable clothing enterprises (see Arnold, 2009), alliances with established retailers
could be a feasible alternative. Furthermore, as there may be consumers who are unaware of the

already existing offerings (Goworek et al.,, 2012), better information on where to purchase
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sustainable clothing, such as via shopping guides, could increase the perceived availability to some
extent.

Third, all actors in sustainable clothing should understand durability as an important
dimension of product sustainability. Integrating this aspect into sustainability marketing practice is
highly recommended to improve the perception of sustainable clothing brands in terms of durability.
This can be done, for instance, by offering longer lasting clothing based on durable designs and
respective services. Communicating better consumer information on the clothing's durability is
another viable approach, which could also involve the work of policymakers. By targeting particularly
durability-oriented consumers, sustainable clothing companies could activate unused market
potential. Likewise, conventional clothing companies specialising in durability may be well-advised to

offer more sustainability benefits, such as organic fabrics, in order to expand their customer group.
Article 11l

The third article offers various practical recommendations derived from the academic findings. First,
policymakers can be informed about the effectiveness of mandatory product lifetime labelling of
electrical home appliances. Consumers express stronger preferences, for example by revealing a
higher WTP, the longer the lifetime of a product is. According to Akerlof’s (1970) remarks on
information asymmetries, greater transparency over product lifetimes enables consumers to
distinguish more durable from less durable products. It follows that manufacturers may be more
strongly incentivised to produce long-lasting products. Product lifetime labelling could thus stimulate
the supply of, and demand for, more durable electrical home appliances. Similarly, the introduction
of the European Union (EU)’s energy labelling scheme for electrical appliances has triggered
innovations towards more energy-efficient products over time (Heinzle and Wistenhagen, 2012).

Second, manufacturers in the electrical home appliances sector can learn from the study that
it may be more profitable to produce long-lasting products under a product lifetime labelling
scheme. However, manufacturers of durable products need to be aware that further increasing
already high levels of product lifetime may not be rewarded by consumers’ WTP; while
manufacturers of less durable products are well-advised to improve their products’ lifetime due to
considerable gains in WTP.

Third, new businesses are more encouraged to enter the market for electrical home
appliances if product lifetime labelling is in place. In comparison to the no-label scenario, i.e. the
status quo, start-ups are confronted with lower market entry barriers regarding brand development.
This, in turn, could lead to more competition, which would increase the pressure on established
companies to adjust their unique selling propositions and competitive advantages. In principle,

companies are advised to invest less in developing vague quality signals and more in concrete
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improvements in product lifetime. Overall, business models for product longevity that also focus on
aspects such as upgrading and redesigning (e.g. Lieder et al., 2018; Wilhelm, 2012) should be
fostered. Such models would not only provide companies with various opportunities for
differentiation but take into account consumers’ needs for product up-to-dateness and variety.

Fourth, in order for durability marketing to be most effective, consumers’ personal benefits
of purchasing long-lasting electrical home appliances should be emphasised first and foremost. In
addition, new customers with strongly pronounced, but not yet activated pro-environmental
attitudes towards product longevity may be addressed by also communicating the environmental
benefits, e.g. at the point of sale.

Fifth, by means of educational and promotional campaigns, policymakers and business
practitioners alike are called upon to strengthen biospheric values in general as well as positive
attitudes and social norms towards purchasing long-lasting products in particular. Measures could
include concrete information about the negative environmental impact of declining product
lifetimes. Importantly, any campaign should link environmental knowledge to people’s personal
consumption behaviours to not only foster but activate pro-environmental attitudes. In order to
attract more people, messages may also be framed in a hedonic way. For instance, marketers could
translate aspects such as ‘saving money’ or ‘avoiding inconvenience’ into the possibility of ‘investing

more of one’s personal time and money in the joys of life’ (e.g. Grigsby, 2004).
Article IV

The fourth article also leads to several implications for practitioners.? First, policymakers can be
informed about the general importance of providing consumers with transparency not only about
positive but also about negative environmental product performance (Grankvist et al., 2004; Van
Dam and De Jonge, 2015). Taking advantage of the negativity bias, a mandatory labelling system
including negative labels could push environmentally harmful products out of the market. Apart from
the EU’s energy labelling scheme of electrical appliances (Heinzle and Wiistenhagen, 2012; Olander
and Thggersen, 2014), practical examples of negative labelling are still rare.

Second, in light of the reference dependence of consumers’ WTP reactions, political
measures aiming at raising consumers’ reference points for a product’s environmental performance
might be worthwhile. Reference points could, for instance, be influenced by setting the labelling
scale. Heinzle and Wiistenhagen (2012) as well as Olander and Thggersen (2014), indeed, show that

consumer behaviour can be greatly influenced by scale changes of the energy label.

2 Compared to the previous articles of the doctoral thesis, the fourth article is not intended to draw industry-
specific conclusions.
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Third, the S-shape of the WTP reaction function reveals that companies are not substantially
rewarded by consumers’” WTP for the first steps towards improving highly environmentally harmful
products as well as for performing far better than the industry average. From a sustainability science
perspective, this is alarming because earlier research on planetary boundaries (e.g. Rockstrém et al.,
2009; Steffen et al., 2015) or resource productivity (Von Weizsacker et al., 2009; Von Weizsacker et
al., 1997) has shown that sustainable development requires not only marginal but rather
breakthrough advances. Consequently, political interventions such as mandatory minimum standards
not too far below the industry’s state of the art as well as subsidies for companies’ radical
improvements in terms of environmental product performance are needed.

Fourth, given that consumers are equipped with full transparency, below-average performing
companies are well-advised to improve their products’ environmental performance up to or even

slightly above the industry average due to considerable gains in consumers’ WTP.
Common practical implications

Finally, despite the context specificity of the doctoral thesis, it can be noted that certain articles
share some findings and thus practical recommendations. The second and the third article share the
advice on strengthening sustainable attitudes and values, communicating sustainable products’
personal benefits, considering durability as a sustainable and purchase-relevant product attribute,
and on developing business models with a focus on product longevity. Both the third and fourth
article emphasise the fundamental effectiveness of a labelling obligation for the entire range of
products' environmental performance, i.e. also for unfavourable environmental performance. They
also imply that improving high levels of products’ environmental performance is not substantially
rewarded by consumers' WTP.

So far, chapter 6 has summarised the results of the doctoral thesis, presented the
contribution to literature and provided practical implications. The final section below addresses the

limitations of the present work as well as ways for future research.

6.4 Limitations and future research

The findings reported in this doctoral thesis are subject to several constraints which suggest various

opportunities for future research. At first, the article-specific limitations and research prospects are

presented, and then those affecting the entire work are shown.
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Article |

The first article which examines consumer characteristics and market size in the context of social
banking is subject to the following critical aspects. First, the data collection of this cross-sectional
study took place at the end of 2011. As consumption patterns can change over time, the market size
might not reflect recent changes in the economic conditions. Considering the current low-interest
phase in Europe (European Central Bank, 2019), the market size of social banking could now be
different due to changes in consumer preferences as a reaction to lower interest rates. Future
research studies should, therefore, employ longitudinal research designs to better account for
possible time effects.

Second, research findings on the market size do not provide further information on how
much of their assets potential social banking customers would invest in social banks. Future research
is therefore challenged to provide a differentiated view on the expected asset distribution of
potential social banking customers among social and conventional banks. Based on enhanced data
and further analyses, for example, a distinction between weak, moderate and strong potential users
of social banking could lead to more sophisticated customer profiles and market size estimates of
greater practical relevance.

Third, limitations result from the main assumption that the market size estimate depends on
the selected consumer characteristics. There might be further relevant aspects influencing the
market size. As demand forecasts in economics often incorporate macroeconomic figures such as
economic growth or company-specific aspects such as advertisement (Waheeduzzaman, 2008),
future research could consider an interplay of these variables.

Fourth, the underlying rationale of identifying potential social banking customers based on
the actual social banking customer profile neglects the fact that there might be potential buyers who
are different from the status quo. Thus, future research should account for this aspect, for instance
by developing market segments independent of the status quo.

Fifth, measuring preferences brings up the discussion of their relevance for purchase
behaviour. An ACA already offers advantages compared to traditional conjoint analysis (Johnson,
1987; Rao, 2014). In future studies, however, one could think of applying CBC analysis, which is often
seen as the more realistic approach (Rao, 2014).3

Sixth, market size estimation by means of the classification function of the logistic regression,

more specifically the misclassification rates, appears to be a novel approach, which could not be

3 The third article picks up on this limitation by applying CBC.
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directly supported by previous studies. Future research should discuss this approach by comparing it
to other methods of market size estimation.

In addition to overcoming the limitations, future consumer research on social banking is
especially challenged to investigate the purchase barriers, in particular the switching costs, of
potential social banking customers. As markets are imperfect in reality, the market potential for
social banking has not been realised yet. Customers may not switch to social banks because of
inertia, cynicism or just the lack of awareness concerning their existence (Bray et al., 2011; Escrig-
Olmedo et al., 2013). Furthermore, besides social and financial return, future research studies could
benefit from an integration of further investment criteria such as account management fees, liquidity
and risk. This goes along with an analysis of different banking products, apart from savings accounts

alone.
Article Il

The second article which investigates the ABG in the context of sustainable clothing can be viewed
critically for the reasons below. First, the results may be subject to error due to the self-reported
nature of all answers recorded. Social desirability bias, for example, could have led to an over-
reporting of socially desired concepts (Auger and Devinney, 2007) such as sustainable clothing
purchase behaviour, the positive attitude towards sustainable clothing and self-transcendence
values. As a consequence, the estimate of the ABG may be distorted. Future research is challenged to
better account for such sources of error — for instance, by using multi-dimensional scales to quantify
the degree of social desirability (Kemper et al., 2012).

Second, the construct of self-enhancement values shows relatively low levels of validity and
reliability. It is therefore advisable for future studies to measure values by using well-established
scales (see, e.g., Bouman et al., 2018; Schwartz et al., 2001).* Likewise, the measurement of other
constructs could be enhanced with additional items.

Third, only a few enablers and barriers with respect to sustainable clothing purchases have
been identified. Despite the reasonable explanatory power of the structural equation model (SEM), a
large part of the variation in purchase behaviour remains unexplained. Future research should
address further potential determinants, such as a consumer's knowledge, trust and social norms (e.g.
Eifler, 2014; Hiller Connell, 2010), in order to investigate which ones further narrow the ABG in
sustainable clothing. For those factors with no significant behavioural effect, i.e. fashion
consciousness and price sensitivity, it may be worthwhile trying to identify yet undiscovered

confounders which could mask an actual causal effect.

4 The third article picks up on this limitation by measuring values based on well-established scales.
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Fourth, as the sample contains only German women, this study's findings cannot be
extrapolated to the entire clothing market. For generalising the results, future replication and
extension studies should draw on larger samples including men.

Apart from the limitations, future consumer research should further examine the indication
of unmet consumer needs for durability in the sustainable clothing niche. In line with the research
call to further reduce the throughput of resources and thus consumption (e.g. Lorek and Fuchs, 2013;
Prothero et al., 2011), it may be worthwhile to investigate the acceptance of business models that
focus on extending the lifetime of clothing such as redesign and renting (e.g. Armstrong et al., 2015;

Piscicelli et al., 2015).
Article 111

The third article on product lifetime labelling and consumer preferences for product longevity in the
context of electrical appliances is marked by the following limitations.

Besides addressing the shortcomings, further avenues of consumer research related to
product lifetime labelling are identified. First of all, experimental studies comparing different types of
labelling schemes (e.g. voluntary vs. mandatory), different types of information (e.g. expected
product lifetime vs. repairability information) and different product categories (e.g. utilitarian vs.
hedonic) are recommended (e.g. Artinger et al., 2018; IFIXIT, 2019). Furthermore, it is recommended
to investigate how consumers who are strongly guided by stimulation values can also be motivated
to purchase long-lasting products. In this context, business models for product longevity (e.g. Bocken
and Short, 2016), which also take into account consumers' variety-seeking tendencies, should be
further developed and tested for consumer acceptance. Product and service design should consider
strategies such as upgrading and leasing (e.g. Bressanelli et al., 2017; Proske and Jaeger-Erben, 2019).
Moreover, a market shift towards product longevity could provide new opportunities for second-
hand retailers (Maitre-Ekern and Dalhammer, 2016). Future studies should thus shed light on the
impact of product lifetime labelling on secondary markets. In addition, the adverse effects of the
label on consumer preferences for existing brands and low levels of energy consumption should be
further investigated. In order to ensure the feasibility of product lifetime labelling, future research on
standardised durability tests (Stamminger et al., 2018) needs to be carried out as well. Finally,
considering that modern economies are marked by widespread disposal of products before they
break (Cox et al., 2013), research on the factors affecting the premature replacement of products is
crucial in terms of product lifetime extension. It would be particularly interesting to investigate
whether the preference for a long product lifetime at purchase is based on the same motivations as

the willingness to keep a product in use for a long time.
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Article IV

The fourth article favourable and unfavourable environmental product information raises the
subsequent issues of concern. First, the dependent variable reflects the WTP stated in a survey-based
experiment rather than revealed in a real purchase decision. Although the authors are aware of the
potential problems associated with a direct elicitation of WTP (Auger and Devinney, 2007; Breidert et
al., 2006), this approach better allows to avoid anchoring and framing effects and seems appropriate
for the research focus on capturing the general functional form of WTP. To overcome this limitation,
further research could replicate the findings using real choice experiments.

Second, only one possible mechanism of communicating environmental product
performance to consumers was tested, namely, by presenting the relative amount of CO, emissions
caused. Further research should investigate the effects of different kinds of communicating such
information, for instance as absolute figures (Daziano et al., 2017; Tukker et al., 2010).

In addition to overcoming the limitations, future consumer research on positive and negative
sustainability information could test whether and how the results change when different types of
products and sustainability information are used and, hence, further product attributes and
sustainability benefits gain importance for consumers’ WTP. In this vein, the focus should be
expanded to aspects of environmental information which contribute not only to public but also to
private gains, such as health benefits (e.g. Mondelaers et al., 2009; O’Rourke and Ringer, 2016).
Similarly, subsequent research could follow up on further moderators with a potential effect on the
nonlinearity of the WTP reaction function, such as promotion and prevention foci (Codini et al., 2018;
Zou and Chan, 2019), and personal sustainable norms (Grankvist et al., 2004; Van Dam and De Jonge,

2015).
Common limitations and research prospects

Hereinafter, the aspects affecting the entire doctoral thesis are critically appraised. First, in line with
the research goal, all articles of the present work examine different facets of sustainable purchase
behaviour. Considering consumption as the process of purchasing, using and disposing of products
and services, only the first consumption phase has thus been investigated. Although consumers can
strongly contribute to sustainable development by deciding for the more sustainable consumption
option at the point of purchase, the subsequent consumption phases may also be of key relevance
regarding their socio-ecological impact (Geiger et al., 2018). Furthermore, substantial differences in
behaviour are expected across the different stages of consumption (Evans and Cooper, 2010).
Researchers increasingly complain about the limited focus of previous sustainable consumer research
on purchase behaviour and call for a broader consideration of the entire consumption cycle (e.g.

Geiger et al., 2018; Prothero et al., 2011). Future research should, therefore, relate the issues raised
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in this thesis to the use and disposal phase of consumption. For example, it would be very valuable to
check whether consumers who purchase the more durable products will actually keep them in use
for a long time.

Second, the determinants of sustainable purchase behaviour mainly examined in this
doctoral thesis are values, attitudes, preferences, WTP and sustainability information. The goal of the
thesis was not to provide a complete model of the factors influencing sustainable purchase
behaviour. Nevertheless, the presented SEMs leave a large part of the variations in the dependent
variables unexplained. It is thus recommended to test further possible key determinants of
sustainable purchase behaviour in future replication and extension studies. With reference to White
et al.’s (2019) recent and comprehensive framework on sustainable consumption, these may be
discontinuities to change bad habits, feelings of guilt or self-efficacy. Regarding the latter, future
research could examine whether consumers lack confidence in the fact that purchasing sustainable
clothing will actually make a difference towards a more sustainable clothing industry. White et al.
(2019) have also identified key challenges that distinguish sustainable consumption from typical
consumer behaviour such as the self-other trade-off. Likewise, the value and attitude analyses
carried out in the present work also indicate that consumers make context-dependent trade-offs
between individual and collective interests. In order to address sustainable consumers as effectively
as possible, future studies should systematically examine the conditions under which sustainable
purchase decisions are more strongly driven by selfish or self-less motives.

Third, the methodological approach of the doctoral thesis led to the research questions being
addressed using quantitative empirical methods because of the advantages already mentioned in
chapter 1. However, survey-based techniques can generally be criticised as susceptible to potential
biases due to the self-reported nature of all answers collected (Auger and Devinney, 2007).
Hypothetical purchase scenarios can also be flawed since respondents tend to exaggerate their
purchase intentions in experimental settings without real financial transactions (Nagle and Holden,
2002). Consequently, generated measurements on sustainable attitudes or WTP reports on
environmentally friendly products could be overestimated due to social desirability bias (Auger and
Devinney, 2007; Breidert et al., 2006). The third and the fourth article of the present work account
for a potential social desirability tendency by using respective scales (Kemper et al., 2012). To
mitigate the potential bias of stated WTP, the fourth article explicitly controlled for the individual
social desirability tendency. Nevertheless, future research should more strongly consider the
application of real choice experiments (e.g. Vanclay et al., 2011) — for instance, to replicate this
thesis’ study on the effects of positive and negative environmental product information.

Fourth, all articles of the present work have examined sustainable purchase behaviour based

on samples of German consumers. For generalising the results, future replication and extension
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studies should draw on samples from different countries. For instance, comparing sustainable
consumer behaviour in the banking sector of Germany with that of other European countries could
add valuable insights into the generalisability of the first study's findings across Europe.

Fifth, the doctoral thesis is generally based on a broad understanding of sustainable
consumption by focusing on the purchase of more sustainable products and services, i.e. on relative
improvements in terms of the socio-ecological impact (see chapter 1). However, taking into account
influences such as global population growth and the economic strengthening of emerging countries,
it is likely that the negative social and environmental consequences of consumption will increase
worldwide (e.g. Mont and Plepys, 2008; Nguyen et al., 2018). Advocates of the narrow understanding
of sustainable consumption thus consider the current research focus on developing more sustainable
consumption options to be insufficient. They call for more radical, systemic changes, including the
questioning of the current economic growth model (e.g. Fuchs and Lorek, 2005; Seyfang, 2011).
Jackson (2009), for example, stresses that the present market economy is dominated by the
economic growth paradigm which results in increasingly unsustainable production and consumption
patterns. Likewise, Fuchs and Lorek (2005) indicate the necessity of changes in not only patterns and
but levels of consumption. Vergragt et al. (2014) argues that consumption is part of a larger system
of investments, production, trade etc., i.e. changing consumption entails changing the entire system
including the economic system, infrastructures, culture and lifestyles. Consequently, in terms of
reaching true progress towards sustainable development, future sustainable consumption research
should more strongly focus on systemic changes such as sufficiency-based business models and
policies (e.g. Bocken and Short, 2016; Bocken et al., 2014).

In conclusion, the doctoral thesis advances the understanding of sustainable purchase
behaviour which is a key prerequisite in promoting sustainable consumption. The findings of this
work will assist researchers in conceptualizing different means of influencing sustainable purchase
behaviour and will spur further research in the respective domains. Furthermore, the insights are
inevitable for companies to generate business cases for sustainability and for policymakers to
develop effective policies promoting sustainable consumption. Via sustainability labelling, for
instance, policymakers can set strong market incentives for companies to offer more sustainable

products and services.
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