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CHAPTER I



General Introduction

The research presented in this dissertation was conducted during a time when the world was
grappling with rising existential threats to mankind in the form of irreversible climate change
and other environmental concerns as well as escalating local and global societal issues (von
Weizsécker, 2018; Lenton et al., 2019). While there has been some progress on several
important sustainability outcomes, the challenge is still daunting and calls for all actors in
society to acknowledge their shared responsibility (Elliott, 2013). Private businesses — a major
societal actor — have significant direct and indirect influence on environmental and social
footprints through their business activities (Amaeshi et al., 2008; Wiedmann et al., 2009).
Whereas the direct influence of businesses on society and the environment is due to their core
business activities (e.g., production), they also exert an indirect influence through their
relationships with external stakeholders (e.g., suppliers, consumers) (Wiedmann et al., 2009).
Given the significance of these impacts, a change from current unsustainable business practices

toward more sustainable business practices is imperative (Bocken & Short, 2021).

The notion of sustainable business has evolved in recent decades, and the boundaries of
sustainable business have expanded to encompass multiple elements and layers of business
strategy and activities (Van Marrewijk & Were, 2003). The academic field of sustainable
business thus encompasses such domains as the company’s business model, supply chain and
innovation processes, as well as sustainable consumption and sustainable finance initiatives (cf.
Clark et al., 2018; Schaltegger et al., 2012; Michaelis, 2003). While acknowledging the
importance of each of these domains, one could argue that to ensure a successful transformation

towards sustainable business, change is necessary on at least at three levels:

e At the micro level, a change towards more sustainable consumer behaviour is needed,
where sustainable consumer behaviour is defined as behaviour that attempts to satisfy
present needs while benefiting or limiting the environmental or social impact (Trudel,
2019).



e At the meso level, organisational transformations towards more sustainable business
models are needed, where sustainable business models are defined as business models
that incorporate sustainability as a central element of a company’s value proposition and
value-creation logic (Abdelkafi & Tauscher, 2016; Geissdoerfer et al., 2018).

e At the macro level, there is need for change in capital markets so as to direct capital
toward sustainable businesses through sustainable finance initiatives, where sustainable
finance is defined as the management of financial resources and investments to promote
enduring positive and measurable social and environmental impacts (Cunha et al.,
2021).

Innovation and experimentation are required on all three levels if we are to transition
successfully from unsustainable to more sustainable consumption patterns, business models and
financial practices. Using experiments as my skateboard in this dissertation, | aim to investigate
factors that contribute to sustainable change and transitions at these three levels.

The field of sustainable business has grown considerably in recent years, but it is still nascent
in many respects. This necessitates further scientific inquiry, not least in field-based empirical
settings (Preghenella & Battistella, 2021; Santa-Maria et al., 2021). On an overarching level,
key questions are found at each of the three levels outlined above. First, there is a need for
research on the mechanisms through which companies can successfully transform towards more
sustainable business models in practice (Evans et al., 2017; Bocken & Antikainen, 2018).
Second, we lack field-based evidence on how companies can stimulate sustainable consumer
behaviour through various marketing innovations (Fiore et al., 2017). Third, while knowledge
on sustainable finance behaviours is growing, we know little about the dynamics of individual

retail investors’ sustainable investment behaviours over time (cf. Truelove et al., 2014).

Notably, such sustainability transitions are, in practice, characterised by various drivers and
barriers — organisational, institutional, structural, behavioural and so on, (Alvarez Jaramillo et
al., 2019). Some of these barriers occur at the organisational level and are internal to the
company (e.g., barriers to the design and implementation of sustainable business models).
Others are more closely related to the company’s external stakeholders, such as behavioural

barriers on the individual level (e.g., ingrained consumption or investment practices).

The extant literature acknowledges such barriers to sustainability transitions. However, there
are still gaps in our understanding of these barriers and ways of overcoming them in the context

of companies’ innovation processes, regardless of whether the focus is on product innovation,



process innovation or marketing innovation (Alvarez Jaramillo et al., 2019). For instance, we
lack knowledge on how internal business experimentation processes inform and shape the
design of sustainable business models in practice. What are the key drivers of and barriers to
the adoption of such sustainable business models? How can they be overcome? With respect to
consumer behaviour, we need more knowledge on how companies can use technology-based
marketing innovations to facilitate sustainable consumption practices among consumers. What
are the barriers to the adoption of such technologies and how can they be overcome? Finally,
with regard to sustainable finance, we would benefit from knowledge on how behavioural
factors may impede or facilitate the provision of finance to sustainable businesses in capital
markets. What are the behavioural determinants of such investment choices? What are their

dynamics over time?

These are some of the research gaps in the extant literature that must be addressed in order to
advance our knowledge on sustainability transitions in businesses. These research problems
relate to the three organisational levels discussed above. In this dissertation, | adopt an
experimental approach to investigate key research questions at these three levels. The overall

research statement in this dissertation is:

How can we use experiments to understand and overcome some of the drivers of and
barriers to sustainable transitions for businesses in practice?

| attempt to answer this broad statement by means of four empirical studies, in which I primarily
focus on drivers of and barriers to sustainable transitions and different ways to overcome these
barriers. In doing so, | further aim to demonstrate how experiments can be used to drive

sustainable transitions for businesses in real life.

In the light of this research statement, the company is a natural point of departure. | therefore
begin my inquiry with the urgent need to design sustainable business models (Schaltegger et
al., 2016a; Bocken & Short, 2021). The business model is a vital pillar for every company, and
it is central to the design and architecture of key business activities (Chesbrough, 2007). The
business model concept has become increasingly central in both academic discussions and
business practices related to innovation (Chesbrough, 2007; Wells, 2013). Given the mounting
concerns regarding environmental and societal sustainability, some scholars even argue that

sustainable business models, which were previously viewed as a potential source of competitive



advantage, are likely to become essential (Geissdoerfer et al., 2018). In other words, companies
are increasingly expected to integrate sustainability into their business models from the outset
and incumbents operating with unsustainable business models are expected to transition

towards more sustainable business models (Bocken & Short, 2021; Geissdoerfer et al., 2018).

In recent years, researchers have significantly advanced our knowledge of how to integrate
sustainability into business models (e.g., Bocken et al., 2014; Boons & Lideke-Freund, 2013;
Schaltegger et al., 2012; Stubbs & Cocklin, 2008). The focus has been on guiding businesses
in developing new business models that are competitive but do not harm society or the
environment (Schaltegger et al., 2016a). This requires businesses to explore the diverse ways
of creating superior customer and firm value by addressing societal and environmental needs,
while simultaneously investigating what works in certain situations and real-life business
contexts (Boons & Ludeke-Freund, 2013; Bocken et al., 2016; Bocken et al., 2019). To that
end, the organisational capability for business model experimentation is viewed as a key aspect
of the transition to sustainable business (Weissbrod & Bocken, 2017; Bocken et al., 2018).
Business model experimentation occurs when businesses undertake small-scale experiments
involving novel value offerings, greener production, efforts aimed at facilitating green
behaviour or overall tweaks in the business model before rolling them out on a larger scale in
the real world (Weissbrod & Bocken, 2017; Bocken et al., 2019). Given the uncertainty
surrounding a new business model, the aim of experimentation is to innovate business models
for sustainability with limited risks and resources through continuous collaboration with
stakeholders (Bocken et al., 2018; Bocken et al., 2019). However, the extant literature is still
lacking in insights into real-life cases of business experimentation for sustainability and the
conditions under which such experimentation is successful. Thus, the research community has
called for additional research that can accelerate change in both large and small industries, and
among incumbents and start-ups (Bocken et al., 2016; Schaltegger et al., 2016b). I aim to help
address this gap in the literature by answering the following research question:

RQ1: How can business model experimentation, performed in collaboration between

companies and their stakeholders, inform new, sustainable business model designs?

The business model is one piece of the sustainability transition puzzle. For sustainable business

models to be successful, companies also need to succeed in encouraging and facilitating the
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consumption of more sustainable products and services among their customers (Michaelis,
2003). This implies that companies need to understand the sustainability-related drivers and
barriers perceived by consumers and, ultimately, consumers need to be convinced to adopt new,
more sustainable solutions (Viciunaite, 2020; Viciunaite & Alfnes, 2020; Fiore et al., 2020).

Sustainable consumption is imperative for sustainable development, and companies are
expected to encourage and facilitate it (Jackson, 2004; Lehner et al., 2016). The prosperity of
consumers in industrialised countries, which provides them with access to a variety of goods
and services, coupled with barriers at the behavioural level have been argued to systematically
preclude these consumers from acting sustainably (Thegersen, 2005; Reisch & Bietz, 2011).
This suggests a need for both business interventions and policy instruments that encourage
sustainable lifestyles (Thggersen, 2005). One such intervention that is central to this dissertation
is the provision of sustainability-related information to consumers. On its own, such
information might be insufficient to drive behavioural change. However, miscommunication
or, more generally, a lack of communication with the public about the sustainability impacts of
products and services have been argued to be major barriers to the adoption of sustainable
lifestyles (Reisch & Bietz, 2011). This can be addressed on a broader level through the design
and promotion of environmental and social awareness, which can encourage sustainable
consumption. Moreover, it can be addressed at the micro level through product-oriented
interventions that communicate sustainability-related information about specific products and
services (White et al., 2019).

As such, information provision can be an important lever to promote sustainable consumption
(Berg, 2011; Schrader & Thegersen, 2011). However, the limited impact of information
provision on actual consumption behaviour suggests a need to find more effective avenues of
influence using sustainability-related information (Vega-Zamora et al., 2019; Guillen
Mandujano et al., 2021). In this technology-abundant era, often referred to as the “Fourth
Industrial Revolution” (cf. Schwab, 2017), increased connectivity and smart solutions allow
businesses to adopt new mobile technologies to communicate and promote sustainable products
and services to consumers (Kim & Woo, 2016). However, we still lack insights into the
conditions under which companies can leverage such technologies to provide consumers with
sustainability-related product information in a manner that influences consumer choice. By
investigating the following research question, I aim to contribute to our understanding of how
companies can encourage and facilitate sustainable practices and lifestyles through the effective

communication of sustainability-related product information:



RQ2: How can businesses effectively leverage marketing innovations to communicate
the sustainability-related value of their products and services in a way that encourages

and facilitates sustainable consumption?

Notably, consumption should not be understood as only isolated behaviours (Truelove et al.,
2014). The extant research argues that consumer behaviour in one area often relates to other
areas (Lanzini & Thggersen, 2014; Truelove et al., 2014). That is, there are often so-called
spillover effects between different areas of sustainable consumption. Yet, limited empirical data
exists to demonstrate this phenomenon in different areas of consumption behaviour (Reisch &
Bietz, 2011; Thggersen & Crompton, 2009). The second main contribution of this dissertation

relates to this gap.

Sustainable behaviour is desired in multiple facets of life from everyday consumption choices
to long-term financial decisions. Hence, a large body of research focuses on interventions and
policy instruments that encourage sustainable behaviour in various aspects of life (Lehner et
al., 2016; Schubert, 2017; Dgskeland & Pedersen, 2016; Pilaj, 2017). However, the literature
on behavioural interventions aimed at encouraging sustainable behaviour usually considers
behaviour in isolation and focuses on a single action, thereby disregarding its potential relation
over time with past or future behaviours (Truelove et al., 2014). In contrast, recent studies argue
for an interdependency of behaviours across time — often termed behavioural spillover effects
(Truelove et al., 2014).

Although behavioural spillovers may affect the likelihood of sustainable behaviour, convincing
experimental evidence on this phenomenon is scarce (Lanzini & Thggersen, 2014; Truelove et
al., 2014). In the context of capital markets, research has investigated the behavioural factors
driving sustainable investment behaviour among individual retail investors (e.g., Brodback et
al., 2019; Dgskeland & Pedersen, 2016; Gutsche et al., 2016; Colonnello et al., 2019). However,
these studies have examined pro-environmental behaviour as a static, one-shot phenomenon, in
contrast to recent literature in the field of environmental psychology, which takes the dynamic
nature of such behaviour into account to a greater extent. Pro-environmental behaviours can be
defined as those behaviours that leave a very small footprint on the environment or even benefit
the environment (Steg & Vlek, 2009). In the third main part of this dissertation, | attempt to

adopt a dynamic approach to sustainability-related behaviours on the part of consumers and
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investors. Thus, through the following research questions, | aim to help address this gap in the

literature:

RQ3: How do past pro-environmental behaviours affect the likelihood of future pro-
environmental behaviours in daily consumption choices?
RQ4: How do expectations of future pro-environmental behaviours affect the likelihood

of present pro-environmental behaviours in individuals’ retail investment decisions?

In general, the four research questions discussed above feed into the overall research statement.
By answering these research questions, | aim to: (1) advance our understanding of the drivers
and barriers that businesses face when trying to become more sustainable, and (2) shed light on

ways of overcoming these barriers to facilitate sustainability transitions in practice (see Figure

1).
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Figure 1: Overview of the research questions in each of the main areas of inquiry

This dissertation comprises four articles that aim to answer the four research questions. The
title of the dissertation — Experiments in Sustainable Business — has a dual logic. First, from a
methodological standpoint, |1 adopted an experimental research approach as the primary
methodology in all four studies conducted as part of this dissertation. Experimental research is
useful for establishing causal inferences by means of treatment and effect relationships
(Banerjee & Duflo, 2009). | studied various behavioural and decision-making processes in
multiple contexts related to sustainable business innovation. Second, from a conceptual
standpoint, two of the studies in this dissertation are dedicated to studying business
experimentation for sustainability with regard to both business model innovations and

marketing innovations. Business experimentation is the process of exploring diverse ways in



which a business can create value and understanding what works in real-life business contexts
(Bockenetal., 2016). The two first articles in this dissertation investigate two ongoing business-
experimentation processes in a large consumer goods company. The experimentation processes
relate to its business model and its market communication for sustainability, respectively. Thus,
while my dissertation examines behaviour and decision-making for sustainability in general, a
significant portion of my research adopts the conceptual framework of business
experimentation to investigate sustainability-related innovation while using experiments as an
empirical strategy (see Figure 2 for an illustration of the dual logic of experimentation in this

dissertation).

Experiments as
research methodology

Business
experimentation as
conceptual framework

e Article 1 e Atrticle 3
e Article 2 e Atrticle4

Figure 2: Dissecting the title “Experiments in Sustainable
Business”

The remainder section of this introductory chapter is structured as follows. First, | briefly lay
out the three main chapters of this dissertation, which investigate the four research articles that
respond to each of the research questions. Second, I outline the research methodology employed
throughout the four research articles. Finally, | present the main implications of the empirical

studies presented in this dissertation.

BRIEF OVERVIEW OF CHAPTERS

The dissertation consists of three main chapters that investigate the research questions discussed

earlier in this introduction. Chapter Il focuses on the design of sustainable business models as
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the vehicle through which companies can drive sustainability transitions. The chapter thus
includes the research article that addresses this topic: “Experimenting with sustainable business
models in fast moving consumer goods” (Bashir et al., 2020). Chapter 111 investigates marketing
innovations focused on promoting sustainable consumption by means of information provision.
It thus includes the research article that addresses this topic: “Leveraging technology to
communicate sustainability-related product information: Evidence from the field” (Bashir,
2022). Chapter 1V provides insights into spillovers of pro-environmental behaviours (PEBS) in
everyday consumption choices as well as in sustainable investment decisions. Thus, the chapter
comprises the two articles that address the two corresponding research questions: “Pro-
Environmental Behavioural Spillovers” and “Pro-Environmental Behavioural Spillunders in
Investment Decisions”, respectively. All of the chapters take an experimental and behavioural
approach, albeit in different ways. While chapters Il and 11l consider PEBs in isolated time
settings, chapter 1V investigates the effect of PEBs over time and across multiple behaviours.
The remainder of this subsection further elaborates on the individual contributions of each
chapter.

Chapter Il

The second chapter comprises the first research article. The article is co-authored with Sveinung
Jorgensen, Lars Jacob Tynes Pedersen and Siv Skard, and was published in the Journal of
Cleaner Production in 2020. In this article, we investigate a business experimentation for
sustainability (BES) process related to the business model of a fast-moving consumer goods
company. There is a gap in the understanding of how business model experimentation unfolds
in practice and how it can inform business model design and innovation (Evans et al., 2017)

Our article aims to contribute to this gap.

Companies need to develop BES capabilities in order to transform existing business models
into new, more sustainable business models (Bocken et al., 2018). This involves a reiterative
process of design, experiment and analysis of different elements of the new business model
until it is ready to be rolled out in the market (Bocken et al., 2019). The extant research offers
insights into such BES practices in start-up businesses. However, knowledge on business model
experimentation in the context of large, established businesses is scarce (Weissbrod & Bocken,
2017; Wagner & Hansen, 2005; Bocken & Antikainen, 2018). Taking a consumer-oriented
approach, our research addresses this gap by investigating: (1) the drivers of and barriers to the
adoption of sustainable business models, and (2) the use of experimentation to overcome these
barriers and, thus, facilitate the transition to sustainable business models.
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The research was conducted in collaboration with Norway’s largest FMCG company, Orkla.
We carried out three studies: a focus group study (n = 20), a nationally representative survey (n
= 409) and a randomised survey experiment (n = 259). In the article, we employ the theory of
planned behaviour (Ajzen, 1991) to investigate drivers of and barriers to consumers’ adoption
of green value propositions. Furthermore, we experiment with behavioural interventions that
might help consumers overcome behavioural barriers to the adoption of sustainable solutions.
The micro-level findings of the three studies reveal consumer barriers to the adoption of
sustainability innovations. These findings are subsequently fed into the BES process of the
company. In this way, we shed light on the reiterative nature of the BES process as well as how
parallel and intertwined innovation and experimentation processes can inform business model

transitions for sustainability.
Chapter 111

The third chapter comprises the second research article, which is single-authored and was
published in the Journal of Cleaner Production in 2022. It focuses on the role of technology in
promoting sustainable products and services to consumers. Fostering sustainable consumption
among customers is central for businesses in their transition toward sustainability (Lehner et
al., 2016). As such, research into how various mobile technologies can be used to encourage
sustainable consumption behaviour is needed (Atkinson, 2013). This chapter contributes to this

gap in the literature.

Sustainability-related product information can influence consumers’ willingness to adopt
sustainable products or encourage sustainable consumption in general (White et al., 2019). On
its own, such information may not be sufficient, but it can create an awareness of the
sustainability characteristics of products and services in a manner that influences consumers’
decision-making processes. Inefficient communication of sustainability-related production
information from a company to its customers can thus be a barrier to sustainable consumption
(Shao et al., 2016). In this regard, mobile technologies, such as QR codes, can be useful tools
for engaging with customers and communicating the sustainability value of a company’s
products and services (Kim & Woo, 2016). However, we lack empirical insights from the field
into the effectiveness of QR code technologies and the factors that influence consumers’
inclination to use them (Okazaki et al., 2019). By means of an experimental research approach,

| begin to address this gap in literature.
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The article in this chapter is based on two studies: a nationally representative survey and a field
experiment. Study 1 is an online survey (n = 250) in which I utilise the technology acceptance
model (TAM) to investigate factors that influence consumers’ intentions to scan QR codes to
access sustainability-related product information. The findings from Study 1 inform the design
of Study 2, in which I conduct a large field experiment in a retail setting (n = 157). Study 2
sheds light on the efficacy of QR codes for communicating sustainability-related product
information in a real-life retail setting. Overall, the findings of the two studies advance our
understanding of the role of QR codes in encouraging sustainable consumption, and how
businesses can utilise such technologies in their work to facilitate more sustainable

consumption.
Chapter IV

The fourth chapter comprises two research articles that investigate the dynamics of
sustainability-related consumer and investment behaviours over time. Article 3 is single-
authored and is an extended English version of a paper published in the Norwegian research
journal Magma in 2021. It offers a first empirical exploration of the phenomenon of spillover
effects in daily consumption decisions. This investigation feeds into the study in article 4, which
offers additional empirical insights into a special case of spillover effects, often referred to as
spillunder effects (Krpan et al., 2019). The study focuses on the context of the investment
choices of individual retail investors with regard to sustainable investment. Article 4 is also

single-authored.

Previous research shows that behavioural spillovers from past behaviours are likely to influence
individuals’ future behaviours (Truelove et al., 2014). In my research, | investigate the effects
of such behavioural spillovers on sustainable consumption in consumers’ daily consumption
choices and their long-term investment decisions. The literature on environmental psychology
suggests that the likelihood of an individual engaging in a certain pro-environmental behaviour
(PEB) is likely to be influenced by a previous or expected future PEB (Truelove et al., 2014;
Maki et al., 2019). These interdependencies between PEBs are referred to as behavioural
spillover effects and behavioural spillunder effects, respectively (Krpan et al., 2019).
Behavioural spillovers from past behaviours or from anticipated future behaviours can
negatively influence the likelihood of future PEBs and, thus, hamper the adoption of sustainable
products or services over time (Truelove et al., 2014). The literature has demonstrated
behavioural spillovers from present behaviours (to) to future behaviours (t1) in several settings
(Truelove et al., 2014). However, evidence on spillunder effects — that is, the effect of expected
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future behaviours (t1) on present behaviours (to) (Krpan et al., 2019) — is limited. | contribute to
this stream of literature by investigating behavioural spillunders in retail investors’ inclinations

to invest in sustainable investment products.

In article 3, | summarise the extant knowledge and the relevance of behavioural spillovers for
businesses trying to facilitate sustainable consumption. Subsequently, in article 4, | investigate
behavioural spillunder effects on sustainable investment behaviour in two online experiments.
The experiments examine whether individual retail investors’ inclinations to invest in
sustainable investment products are influenced by their anticipation of engaging in future pro-
environmental behaviours. The findings offer some, albeit limited, experimental evidence on
the occurrence of spillunder effects. These indicative findings suggest a need to further

investigate consumer and investment behaviours dynamically (Krpan et al., 2019).

Overall, the three chapters cover three thematic areas in sustainable business: sustainable
business models, sustainable consumption and sustainable finance. The first two articles
investigate consumer behaviour in isolated actions (i.e., drivers of and barriers to the adoption
of sustainable business models and QR code technologies for sustainable consumption,
respectively). On the other hand, articles 3 and 4 in chapter IV investigate the effects of
behaviours over time (i.e., the effect of past PEBs on future PEBs and vice versa). Figure 3

illustrates the focus of each chapter.

/ Experiments in sustainable business \

Chapter Il Sustainable ' Article 1 i I
business models T—— d :

!

I________ ______ ’: I

Chapter 111 Sustainable i Article2 | :

consumption

Chapter IV | ___________
Sustainable I R

finance

Single behaviour | Multiple behaviours
i over time

Figure 3: Overview of the chapters
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RESEARCH METHODOLOGY

In my dissertation, | use a combination of online survey experiments and field experiments.
Survey experiments are a variation of lab experiments that occur online. This experimental
design allows researchers to record and structure data elicited from participants in response to
manipulated independent variables in a controlled setting (Bloomfield et al., 2016; Harrison &
List, 2004). In contrast, field experiments are conducted in real-world settings and, hence, do
not provide researchers with the same degree of control over the experimental setting. However,
the degree of control is still substantial, while the behavioural setting is highly realistic, as the
experiment takes place in the field and records the actual behaviour of the population under
investigation. The experimental designs in my dissertation that are not field-experimental and,
thus, do not occur in field settings are informed by qualitative and quantitative pre-studies (e.g.,
focus group, surveys). In this regard, | have tried to infuse them with a contextual richness that
increases their realism. In the following sub-section, | summarise the rationale for using these

different types of experiments in the various empirical studies comprised in this dissertation.
The rationale for the experimental method

Experimental research is prevalent in the fields of psychology, educational science and
development economics as well as some areas of business research (Ross & Morrison, 2003;
Banerjee & Duflo, 2009; Zellmer-Bruhn et al., 2016). The strength of experimental research
lies in its ability to identify causal relationships in complex environments by investigating and
revealing treatment and effect relationships (Banerjee & Duflo, 2009). Experimental studies are
based on the premise of ceteris paribus; that is, everything remains equal between the
experimental groups except for the experimental intervention. This intervention is referred to
as the “treatment” and any effect on the outcome variable can be attributed to a treatment effect,

thereby ruling out any systematic error (Ross & Morrison, 2003).

My research aims to contribute to the empirical literature on sustainable business. In broad
conceptual terms, empirical literature seeks to achieve five main objectives: specification of
causal relationships among constructs, documentation of associations among observable
variables that capture the constructs, attribution of association to the causal factors,
generalisation and contextualisation of results, and the uncovering of additional opportunities
for theory building (Bloomfield et al., 2016). In this regard, experiments are viewed as useful
for making strong attributions about causal relationships within a theory (Zellmer-Bruhn et al.,
2016). Lab experiments allow researchers to create an experimental task that mimics key
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features of real-world settings and to investigate how manipulating the features of that setting
affects participants’ decisions (Bloomfield et al., 2016). Therefore, lab experiments are well
suited for making strong attributions about causal relations (e.g., a change in variable X

produces a directional change in variable Y).

A general shortcoming of lab experiments relates to their external validity in real-life settings.
One concern often raised about lab experiments is that although the high level of experimental
control decreases the systematic risk of confounding variables and increases the likelihood of
replicable results, there is uncertainty about whether behaviours in the experiment are
representative of actual behaviours (Gneezy & Imas, 2017). When participants act outside a
natural setting, one can always question whether their decisions or behaviours properly
represent their actual behaviours in the field (Gneezy & Imas, 2017). Moreover, some have
argued that participants in a lab experiment usually represent a very specific minority of the
population that is affluent, educated and industrialised (Henrich et al., 2010). Thus, one can
also question whether such participants adequately represent the total population in the

outcomes of the experiment.

| tried to address this limitation of lab experiments by combining them with field experiments,
where possible, in my research. The strength of field experiments lies in their real-life settings,
which provide the researcher with insights into the real-life behaviour of the participants and
the actual effect of the treatment variable (Floyd & List, 2016). This combination of realism
and control is the key benefit of “natural field experiments” — that is, experiments in which the
environment is one in which the subjects, who do not know they are part of an experiment,
naturally undertake the behaviour under investigation (Harrison & List, 2004). Hence, the

external validity of such experiments is generally high (Gneezy & Imas, 2017).

INTENDED CONTRIBUTIONS OF THE DISSERTATION

The research presented in this dissertation aims to contribute insights relevant for both
academics and practitioners. In the context of the uncertainty and risk associated with
transforming businesses into becoming more sustainable, knowledge that advances our
understanding of such transitions is key (Brillinger et al., 2020; Laukkanen & Patala, 2014).
Taken together, the articles presented in this dissertation answer the call for testing drivers of
and barriers to sustainability transitions, using experiments as the empirical strategy (Dentchev

et al., 2018). Specifically, the articles respond to calls for research on experimentation with
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more sustainable business models (Evans et al., 2017), the use of innovative technologies in
sustainability communication to encourage sustainable lifestyles (Vega-Zamora et al., 2019),
and sustainable finance initiatives aimed at encouraging individual retail investors to engage in
sustainable investment (Clark et al., 2018). The remainder of this sub-section highlights the

contributions of each article.

In the first article, we investigate a BES process in a large consumer goods company. Our study
shows the interconnectedness of the innovation and experimentation processes, and has
implications for companies that wish to experiment with and innovate for sustainability in
consumer goods markets and beyond. The findings offer insights into the drivers of and barriers
to the adoption of sustainable business models. The article advances our knowledge on
consumers’ responses to green value propositions and sustainable product-service solutions. It
also contributes to the literature by providing insights into how BES informs business decisions
in the transition to more sustainable business models. For managers and policy makers, the
article’s findings demonstrate that, in certain innovation cases, consumers may not be ready for
new, green value propositions. However, the barriers to consumer acceptance can be overcome

through behavioural interventions that address consumers’ apprehensions.

The second article contributes to our understanding of the role of technology in facilitating
sustainable consumption. In this regard, it advances the extant knowledge on the use of QR
codes to communicate sustainability-related product information. The article offers insights into
factors that influence consumers’ intentions to scan QR codes. The findings show that
companies can effectively communicate sustainability-related product information using QR
codes by highlighting the sustainability characteristics of the QR codes through contextual
information, placement and environmental cues. The extant literature lacks evidence on actual
scanning behaviour by consumers in real-life settings and the article offers field-based insights
into this behaviour and its determinants (Okazaki et al., 2019).

The third and fourth articles of the dissertation investigate pro-environmental consumer
behaviour over time and across different contexts. The findings of the third article provide some
evidence of consistency effects between PEBs in daily consumption choices. However, the
findings of the fourth article offer only limited evidence of spillunder effects in individual
investment behaviour related to sustainable investment choices. Thus, the two articles, with
some empirical evidence, further our understanding of PEB spillover and spillunder effects in
both consumption and investment choices (Truelove et al., 2014; Maki et al., 2019). To the
extent that such effects occur in the context of PEBSs, it is important to take the overall effect of
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business and policy interventions into account (Tiefenbeck et al., 2013). A key takeaway from
these two articles is that pro-environmental policy interventions should consider potential
spillover and spillunder effects to ensure overarching positive effects on sustainable behaviour.

Taken together, the four research articles included in this dissertation further our understanding
of key questions in the domains of sustainable business models, sustainable consumption and
sustainable finance. In the following chapters, these research articles are presented, before |

discuss their implications and avenues for further research in Chapter V.
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1. Introduction

Consumer goods have considerable societal and environmental
footprints (Bocken and Allwood, 2012), and there is increased pres-
sure on fast-moving consumer goods (FMCG) companies to design
more sustainable business models (Ashford and Hall, 2011; De
Medeiros, Ribeiro and Cortimiglia, 2014). Such innovation can take
the form of greener products and packaging, new modes of con-
sumption through service-based models, changes in sourcing and
logistics, and so on (e.g. Bocken et al.,2014; Boons and Liideke-Freund,
2013). Since consumer decisions in FMCG are largely habitual and
difficult to change (Verplanken and Wood, 2006), a key challenge is to
design business models that facilitate consumer adoption of new
sustainable solutions (Lehner et al., 2016).

In order to enable such sustainability transitions, companies will
increasingly need to develop capabilities for business experimen-
tation for sustainability (BES) (Bocken et al., 2019). BES can help
companies investigate which business model designs may be

* Corresponding author.
E-mail address: lars.pedersen@nhh.no (LJ.T. Pedersen).

https://doi.org/10.1016/j.jclepro.2020.122302

successful in real-life business contexts (Bocken et al., 2018). BES
practices include smaller-scale experiments on novel value offer-
ings, greener production, and efforts to facilitate green behaviour
(e.g. Weissbrod and Bocken, 2017). This can include “softer” forms
of data, such as qualitative interviews and small-scale pilots, as well
as “harder” forms, such as A/B tests and field experiments (cf.
Bocken et al., 2019). Such practices can reveal consumer barriers to
adopt green value propositions and business model designs that
help consumers overcome such barriers. Existing knowledge on
BES is still scarce, and as pointed out by Evans et al. (2017, p. 603),
there is need for research on “ways in which companies can easily
experiment with business models.” The present paper aims to
address this gap by offering empirical investigation of value prop-
osition experimentation as part of BES processes.

In this paper, we investigate a BES process in collaboration with
Norway’s largest FMCG company Orkla, which aimed to design
business models with lower plastic footprint. The aim of our study
is to investigate how a reiterative BES process can inform the design
of more sustainable business models. Specifically, we experiment
with greener value propositions to reveal relevant barriers and
strategic interventions to overcome them. Our BES case revolves

0959-6526/© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Fig. 1. The business experimentation process (based on Bocken et al., 2019).

around prospective refill-based concepts developed for cleaning
products. The baseline against which the prospective solutions are
contrasted is a FMCG retail model that involves selling large
amounts of consumer goods in single-use plastic containers.

We conduct three studies: a focus group study (n = 20), a na-
tionally representative survey (n = 409), and a randomised survey
experiment (n = 259). In each iteration of the BES, our findings were
seen in tandem with insights from ongoing innovation processes in
the company. Our study contributes to the understanding of how
BES can be used to reveal barriers for consumer adoption, and on
behavioural interventions to overcome them. Furthermore, the pa-
per provides insight into how BES informs sustainable business
model innovation. Finally, our study demonstrates the potential for
BES collaboration between companies and researchers.

The remainder of the paper proceeds as follows. First, we discuss
experimentation for sustainable business. Second, we outline the
background of our BES investigation. Third, we present studies 1-3.
Finally, we discuss the findings and outline theoretical and practical
implications.

2. Experimentation for sustainable business

We take as point of departure the role of BES in designing
business models for sustainability transitions (cf. Schaltegger et al.,
2012). A business model is a “representation of the value proposi-
tion, value creation and delivery, and value capture elements and
the interactions between these elements within an organizational
unit” (Geissdoerfer et al., 2016, p. 1218). We focus on value propo-
sitions, i.e. the description of the value offered to the consumer in
comparison to other offerings in the market (Bocken et al., 2018).

When we refer to sustainable business models, we conceive of
business models that “incorporate sustainability as an integral part
of the company’s value proposition and value creation logic”
(Abdelkafi and Tauscher, 2016, p. 75; Geissdoerfer et al., 2018). A
broad discourse on business model innovation has evolved in
recent years (e.g. Chesbrough and Rosenbloom, 2002; Chesbrough,
2007, 2010; Teece, 2010). Previous studies emphasise that business
model innovation for sustainability is characterised by uncertainty
and ambiguity (Roome and Louche, 2016; Andries et al., 2013). Its
success factors are hard to predict (McGrath, 2010), but business
model experimentation can be highly important to increase the
likelihood of successful implementation (McGrath, 2010). There-
fore, authors have called for further research into methods such as
experimentation for sustainability (e.g. Evans et al., 2017), and BES
can particularly be suitable for testing consumer receptiveness to
greener solutions (Thomke and Manzi, 2014).

We conceptualise our investigation in light of the BES frame-
work introduced by Bocken et al. (2019) (see Fig. 1). It illustrates the
BES process from the current to the new business model, and how
reiterative experimentation, analysis and design drives this tran-
sition by generating insights and challenges with new solutions,

and how they can be overcome. In our study, the company’s
innovation processes, and our three empirical studies were inter-
twined in such a reiterative process of design, experimentation and
analysis of the company’s new solutions.

Our paper responds to calls for research on BES. Bocken et al.
(2018) revealed characteristics of the process of BES but called for
research on the integration of sustainability-related and more tradi-
tional business-oriented goals. Weissbrod and Bocken (2017)
demonstrated that BES approaches commonly used in start-ups can
be applicable to large firms, given adequate modifications. However,
they emphasised the differences between large firms and start-ups,
and the need for more research on experimentation challenges and
on company-researcher collaborations. Experimentation is just as
relevant for large firms that aim to transit to sustainable business
models; however, their process of experimentation can be different,
due to differences in financial capability, resources, level of bureau-
cracy and so on (Wagner and Hansen, 2005). Similarly, in a paper
outlining a stepwise approach to BES for circularity, Bocken and
Antikainen (2018) called for research on the design, implementa-
tion and evaluation of the business model experiments in large firms.
Our study addresses these gaps in the literature.

3. Background, setting and method

Our empirical setting is a BES process for new business models
that involve plastic reduction in Orkla Home & Personal Care,
which is a traditional FMCG company. The setting of Norway is
reasonably representative of industrialized economies, but Norway
is a high-income country with a well-developed take-back and
recycling system for plastic.

When we became involved, Orkla had developed several busi-
ness model scenarios for plastic reduction. This was based on its
sustainability strategy, in which plastic pollution was identified as a
highly material sustainability issue.! Our role as researchers
involved contributing to Orkla’s innovation processes and business
experimentation. This included providing ideas, engaging in dia-
logue with the managers, translating their questions into testable
hypotheses, and designing business experiments.

The business model scenarios were the starting point for the BES
process. They represented prospective solutions with varying value
propositions (product vs service solutions) and value delivery de-
signs (distribution channels, and so on). We took part in selecting
five solutions from a shortlist of ten, which are the basis for the
empirical investigation in this paper. The five models comprise: (1)
a big-bag in the household that allows for refilling plastic con-
tainers; (2) a refill station in the store that requires that consumers
bring back empty containers; (3) a home delivery solution with

1 Our study is part of a larger research project on experimentation for sustain-
ability, in which Orkla is a partner.
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refill at home, bundled with online delivery of groceries; (4) a home
delivery solution of refill based on smart-lock solutions that allows
for delivery when the consumer is not at home; and (5) a home
cleaning service with refill in the home included (see Fig. 2). There
are thus solutions where the consumer carries out the effort and
those where the service provider carries out the refill.

Since our empirical investigation is part of the company’s BES
efforts, our paper simultaneously reports on and influenced the
experimentation process. Our three studies were designed at the
outset but updated reiteratively as the BES process unfolded. The
three BES stages in our empirical studies relate to similar stages in
Orkla’s own innovation process, which included workshops on value
proposition design (cf. Fig. 1). Thus, our study reflects the potential
for a cross-sector collaboration between companies and business
schools on BES design and implementation (e.g. Nambisan, 2009).

4. Study 1
4.1. Aim

The aim of the first study was to explore consumer perceptions
of various refill-based solutions, in order to reveal perceptions,
drivers and barriers of green consumer behaviour. This study re-
flects the early-stage BES of Orkla, and consequently had a largely
explorative design.

4.2. Conceptual framework

Several factors influence consumers’ attitudes and beliefs

towards green consumption, which in turn influence intentions and
behaviours (Ajzen, 1991). A combination of endogenous, exogenous
and structural factors has been found to impact green consumption
(Sachdeva et al., 2015). Such behaviour is shaped by consumers’ at-
titudes, values and beliefs about green consumption (endogenous)
and by influence from norms, peers and cultural frameworks
(exogenous). The latter category includes various forms of norm-
based influences (Sachdeva et al., 2015). Moreover, it is shaped by
characteristics of the decision environment, such as choice archi-
tectures and incentive structures (structural). Understanding con-
sumption practices, and how they may be changed in a greener
direction, requires insight into these underlying characteristics.

While such characteristics are relevant across categories, which
specific barriers and drivers are relevant in the case of green al-
ternatives to low-involvement FMCG is an empirical question. It is
therefore valuable to investigate the endogenous, exogenous and
structural factors shaping such consumption behaviour, from the
point of view of consumers themselves.

4.3. Method

We used a qualitative approach for understanding consumer
perceptions, beliefs and attitudes. By perceptions, we mean con-
sumers’ preconceived ideas of product properties (Schifferstein,
2001), whereas the concept of beliefs and attitudes are borrowed
from the framework of the theory of planned behaviour (Ajzen,
1991). They are measured qualitatively in study 1 and quantita-
tively in study 2 and 3 (cf. Tables 1 and 5).

We conducted four focus groups in the spring of 2018. Focus

Hlustration Solution Description
Big-bag refill | The consumer refills products at home from a bigger-
at home sized container bought in the store.
R A A A A A A Refill station The consumer refills products in a vending machine
- IR I in the store in the store.
L N ]
addAAd

Home delivery | Orkla provides home delivery of refills in the
g g of refill — customers’ home, by accessing it through a smart
A e ‘ smart lock lock (e.g. Amazon Key or comparable solution).
service
Home delivery | Orkla provides home delivery of refills by
A of refill - “piggybacking” on home delivery providers of
4 grocery at the | groceries.
n, 3 doorstep
. Home delivery | Orkla provides refill cleaning services bundled with
e ° of refill cleaning services offered by a third-party supplier.
< bundled with
1 ‘_)ﬁ cleaning
service

Fig. 2. Descriptions of the five business model scenarios on which the BES process was built.
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Table 1

Items in the survey instrument in study 2.
Construct Variable Description References
Behavioural Intention Attitude To what extent do you think this solution is a good idea Taylor & Todd (1995)

Intention to purchase

Perceived Advantages Expensiveness
Environmental friendliness

Overall perceived advantage

Perceived Risks Convenience
Privacy risk

Functionality risk

Product safety risk

Personal Norm Willingness to change

To what extent are you likely to consume this solution if/
when it becomes available

How expensive do you think this solution is compared to
the other solutions?

How environmentally friendly do you think this solution is
compared to the other solutions?

To what extent do you perceive this solution as
advantageous to use compared to existing products.

To what extent would buying this solution require extra
effort from you

To what extent does this solution pose a privacy risk to you
or your household

To what extent do you perceive this solution to be easy to
use

To what extent do you perceive this solution as safe and
secure for your household?

To what extent are you willing to change your consumption

(Claudy et al., 2015; Jansson, 2011)

(Claudy et al., 2015; Featherman and Pavlou,
2003; Meuter et al., 2005; Moore and Benbasat,
1991)

(Paul et al., 2016; White et al., 2009)

habits to protect the environment?

Environmental consciousness
disposable plastic?

Normative Influence

To what extent have your closest acquaintances changed

To what extent do you have a guilty conscience for using

(Paul et al., 2016; White et al., 2009)

their consumption habits to protect the environment?

groups allow for data collection through group interaction on a pre-
determined topic and for identifying perspectives that can be
explored in more depth (Stewart and Shamdasani, 2014). They
were conducted by two research team members.?

The study was composed of four groups, each including five
people from the same segment, relatively balanced on age, gender
and education. Four segments were included: young female adults
(aged 22—23), young male adults (aged 25—27), adults with children
living at home (aged 30—45) and middle-aged and elderly female
adults (aged 57—75). The selection criterion was that the person was
mainly in charge of shopping in the household, which explains the
all-female group in the group of elderly consumers. The slight age
discrepancy between genders among young adults was due to the
women being bachelor students and the men master students.

The participants were presented with four of the five prospec-
tive solutions of Orkla’s cleaning product outlined above (see
Fig. 2). The solution based on home services with refill was omitted
for the purposes of simplification, as the company did not consider
it a potential solution at the time.

4.4. Findings

Participants viewed cleaning products as low involvement
products, and none of the solutions were favourably perceived. In
different ways, the solutions were viewed as burdensome, without
significant upside. All the respondents were price-sensitive, except
the adults with children, who stated a willingness to select slightly
more expensive solutions if they were more sustainable. The big-
bag solution was viewed as requiring greater time and effort.
Refill stations in the store were viewed as inconvenient and
requiring excessive effort. Functionality was also highlighted by the
participants. The concerns depended on the solution: for instance,

2 We note that other aspects of the data from the focus groups reported in study
1 is also reported on in a different paper by the authors (citation omitted to pre-
serve the integrity of the blind review process).

participants believed that refill in the store would be particularly
inconvenient due to the considerable change in habits. Participants
were sceptical to letting someone access their home to conduct
refills, especially elderly participants.

Overall, study 1 revealed that price, convenience and function-
ality were important characteristics (cf. Rishi, 2013). Considering
the factors described by Sachdeva et al. (2015), consumers showed
awareness of the plastic problem but believed that disposable
plastic is sufficiently handled in Norway (endogenous factors).
There were also structural barriers regarding beliefs about conve-
nience, safety and privacy. Exogenous factors such as social norms
for living sustainably were also prevalent, and study 2 and 3 will
shed more light on this. The focus groups, however, revealed that
participants felt an increasing pressure in their surroundings for
improving their footprint. Thus, study 1 provided insight into
drivers and barriers for changes in consumer practices.

We assessed the results in light of the company’s parallel
innovation process. In order to further investigate the barriers and
drivers identified in study 1, we conducted a second study, in which
the home service with refill solution was added to the list of sce-
narios, because the company now considered it as a more prom-
ising solution. Study 2 was designed to investigate these factors on
a larger, more representative sample.

5. Study 2
5.1. Aim

The aim of the second study was to investigate drivers and
barriers of the adoption of refill-based solutions with lower plastic

footprint, when factors related to convenience, functionality and
social influence were considered.

5.2. Conceptual framework

We built our investigation on the theory of planned behaviour
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(TPB) (Ajzen, 1991), which has been used in studies on green con-
sumption (e.g. Bamberg and Moser, 2007; Klockner, 2013; Ertz et al.,
2017). Although the TPB has been criticised for having unreasonable
assumptions and for poorly predicting behaviours (Sniehotta et al.,
2014), it is shown to be among the attitude-behaviour frameworks
that best capture the intention-behaviour relationship (Webb and
Sheeran, 2006), with relatively strong reliability and validity (e.g.
Ertz et al., 2017). We developed a survey adapted to the context,
derived from existing TPB literature (cf. Table 1).

As shown in Fig. 3, the TPB suggests that purchase behaviour is a
function of a behavioural intention to purchase, which in turn is
shaped by three main variables: attitudes, subjective norm and
behavioural control. The former and the latter relate to the func-
tionality and convenience factors revealed in study 1, whereas the
normative influence reflects the social pressure dimension revealed
in study 1.

Previous literature has demonstrated an attitude-behaviour gap,
i.e. a relatively weak relationship between consumers’ positive atti-
tudes toward green products and services, and their actual buying
behaviour (Vermeir and Verbeke, 2006; White et al.,2019). As pointed
out by Podsakoff et al. (2003), measuring intentions to predict
behaviour is an imperfect approach due to problems including social
desirability and respondent overconfidence. For pro-environmental
behaviour, Gatersleben et al. (2002) demonstrated a weak relation-
ship between households’ intent and actual behaviours. However,
existing research has revealed factors that can contribute to close this
gap (Joshi and Rahman, 2015; Guagnano et al., 1995). Finally, several
studies have shed light on factors such as normative influences,
message framing, and information feedbacks that influence green
purchasing behaviour (e.g., Allcott, 2011; Deskeland and Pedersen,
2015).

We investigated attitudes and behavioural intentions related to
each of the solutions. Three characteristics that relate to attitudes
are relative advantages, complexity and compatibility (Taylor and
Todd, 1995). We conceptualise the former as perceived advan-
tages from the respondents’ point of view, while we similarly
conceptualise complexity and compatibility as perceived risks.
Also, we include normative influence on behaviour in our model,
informed by the findings from study 1.

5.3. Method

We conducted a nationally representative survey in Norstat to

Perceived
advantages

Compatibility g

Subjective
Normative Norm

Influence

Perceived

Behavioural
Control

gather data on consumers’ beliefs, attitudes and behavioural in-
tentions related to the prospective scenarios. Participants were
presented with the five solutions in Fig. 1. We collected data from
409 respondents, who were largely representative of the Norwe-
gian adult population. The survey measured consumers’ beliefs,
attitudes and intentions to purchase each of the new solutions. We
used Likert scales ranging from O to 10. Table 1 gives an overview of
items in the survey.

5.4. Findings

The sample consisted of 48.4% female participants, with an
average age of 46 years and mean income slightly above $50,000.
Regarding perceived advantages, the refill in store solution was
perceived to be least expensive and the smart lock service most
expensive (Table 2, Panel A). The participants found the big-bag
solution to be more advantageous overall (Table 2, Panel B). The big-
bag refill at home solution was perceived as most environmentally
friendly, whereas the smart lock service was perceived as the least
environmentally friendly solution (Table 2, Panel C).

Regarding perceived risks, participants perceived the home
cleaning service as most convenient, whereas the refill in store so-
lution was seen as least convenient. However, when ease of func-
tionality and product safety was taken into account, the big-bag was
perceived as the least risky. Similarly, the big-bag solution was
perceived to pose least privacy risk, and in line with the focus group
findings, the smart lock service was considered to pose most privacy
risk. Table 3 summarises these results.

Studies 1 and 2 both indicate that adoption of the solutions re-
quires adapting consumption practices. Therefore, we investigated
how normative influences might affect consumers’ stated willing-
ness to change their buying behaviour. A regression analysis on the
influence of social norms on the willingness to change buying
behaviour (see Table 4) revealed a significantly positive relationship
between respondents’ perceived social norms (SN) for sustainability
and their willingness to adopt greener consumption habits (w)
(p < 0.05). Finally, the regression analysis revealed that consumers
who feel more guilty about their plastic footprint have greater
willingness to change consumption habits (p < 0.05). This should
perhaps be expected, as the objective of this innovation is to reduce
plastic footprints. These findings, however, shed light on the po-
tential power of peer influence on the adoption of green solutions.

The findings from study 1 and study 2 revealed similar barriers,

Behavioural Behaviour

Intention

—>

Fig. 3. Expanded model of the theory of planned behaviour (Ajzen, 1991).
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Table 2

Panels A—C: Perceived price, environmental friendliness and overall advantageousness of the solutions (Likert scale — 1-10).

Summary Statistics

Panel A Panel B

Panel C

Product Solution Mean Rank SD Product Solution

Mean Score SD  Product Solution Mean Rank SD

Big-bag refill at home 3.96 1.90 Big-bag refill at home 8.20 2.90 Big-bag refill at home 1.93 1.18
Refill in store 4.08 1.73 Refill in store 6.96 3.34 Refill in store 1.97 1.20
Home delivery through smart lock 3.04 1.82 Home delivery through smart lock 4.23 2.95 Home delivery through smart lock 4.60 1.18
Home delivery with groceries 3.09 1.18 Home delivery with groceries 5.48 3.17 Home delivery with groceries 3.85 1.10
Home cleaning service 3.11 1.71 Home cleaning service 5.27 3.11 Home cleaning service 4.05 1.25

* Rank 1 = most expensive solution

*Higher score indicates higher perceived advantages

* Rank 1 = most environmentally friendly

which may be overcome by means of behavioural interventions. In
parallel, Orkla ran value proposition workshops on the scenarios.
Informed by the findings from study 2, the company kept faith in the
home cleaning service with refill solution, believing that consumers’
expectations for convenient solutions would grow. Thus, the com-
pany aimed to investigate further the conditions under which a
service-based model could succeed. We therefore conducted study 3
on a behavioural intervention aimed at overcoming the barriers
associated with adopting the home cleaning service with refill solution.

6. Study 3
6.1. Aim

The aim of the third study was to investigate whether a
behavioural intervention aimed at reducing the barriers associated
with the home cleaning service with refill model could reduce con-
sumers’ concerns and perceptions of risk associated with such
solutions.

6.2. Conceptual framework

Study 2 revealed an interesting contrast between the solutions.
On the one hand, some of the solutions are traditional product-based
solutions, such as the big bag, which seem to be preferred on the
basis of functionality, product safety and lower privacy risk. That is,
such solutions more closely resemble the current business model.
The other category comprises service-based solutions through
which cleaning products are turned into “products-as-services”, e.g.
home service with refill (see e.g. Bocken, de Pauw, Bakker and van
der Grinten, 2016; Tukker, 2004). While seen as more convenient,
these solutions require larger behavioural changes. Study 2 revealed
opposite types of barriers associated with each solution.

BES is useful in habit-based consumption, for which behavioural
interventions can be effective (Verplanken and Wood, 2006; White
et al., 2019). We therefore conducted a randomised survey experi-
ment in study 3. The experiment was based on a message framing

Table 3
Convenience, functionality and product safety scores for the different solutions.

logic (e.g. Maheswaran and Meyers-Levy, 1990) in which we made
features of the prospective solution salient. Specifically, we intended
to investigate whether emphasising the relative environmental
friendliness and the safety of the solution could overcome consumers’
concerns.

6.3. Method

We designed a randomised online survey experiment on Nor-
stat. We collected responses from 259 participants, who did not
already use home cleaning services. They were randomised into
four experimental groups (see Fig. 4).

Group 1 acted as a control group and was presented the stan-
dard version of the home cleaning service with refill solution.
Group 2 received a version with message framing that highlighted
its environmental benefits. Group 3 received a version with mes-
sage framing that highlighted its safety aspects, while group 4
received a combination of the two treatments; both environmental
appeal and safety assurance (see Fig. 5).

In order to keep perceptions of price out of the evaluation, re-
spondents were told to envision that they had been given a budget
to spend on home cleaning and refilling soap that would allow for
selecting this option, if they so desired. Table 5 summarises the
variables in the survey. All responses were recorded on a Likert
scale from 1 to 7.

6.4. Findings

Of the 259 participants, 51% were women. All participants were
aged 25 or older, with an average annual household income of $80-
90k. The data was well-balanced on socio-demographic measures.
Table 6 provides an overview on respondents’ average attitudinal
measures (beliefs and evaluations of beliefs) for the home cleaning
service with refill solution, compared to the three experimentally
treated versions.

While there were no significant effects for versions 2 and 3, we
found a significantly positive effect of the “environmentally friendly

Summary Statistics

Solution | Perceived Risks Big-bag refill at Refill in store

Home delivery Home delivery Home cleaning

home through smart lock with groceries service

Mean SD Mean SD Mean SD Mean SD Mean SD
Convenience 5.47 2.36 7.10 2.14 5.62 2.73 5.46 2.57 5.17 2.88
Functionality 4.00 3.24 5.64 3.48 7.40 3.06 6.65 3.24 6.53 3.23
Product Safety 5.00 3.38 6.79 3.29 8.17 2.81 8.06 2.82 8.03 3.01
* lower score indicates lower risk
Privacy 9.43 239 8.85 2.75 4.61 2.96 6.44 3.04 5.60 3.05

* Jower score indicates higher risk.

§ Green and red colours indicate the best and worst performing scenarios, respectively, for each risk.
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Table 4
Regression analysis on stated willingness to change consumption practices.

Summary Statistics

Willingness to change Confidence Interval

Social norms 0.427**x* [0.344,0.510]
Environmental conscientiousness 0.300%** [0.235,0.366]

Age —0.00931 [-0.0191,0.000524]
Education 0.00487 [-0.00545,0.0152]
_cons 3.363%x* [2.623,4.102]

N 409

95% confidence intervals in brackets.
*p < 0.05, **p < 0.01, ***p < 0.001.

and safe” solution (version 4) compared to the baseline. The
behavioural intention of participants to adopt the home service with
refill solution increased by 0.64 units when they received this
treatment (p < 0.05). Thus, the “environmental and safe” message
framing led to greater consumer inclination to adopt (see Fig. 6).
Furthermore, we found that consumers who perceived the so-
lution as inexpensive, high quality and more convenient were more

Table 5
Survey instrument.

inclined to use the solution. Older participants were less willing to
use the service, which suggests that younger adults place higher
value on convenience (cf. Swoboda and Morschett, 2001). All the
above-mentioned variables, except age, were also statistically sig-
nificant for the second dimension of behavioural intention, namely
the willingness of the participants to recommend the solution. We
found no significant difference of the impact of the treatments for
people who expressed higher environmental concern. Therefore,
we ruled out any moderation effects for environmental concern
Table 7.

7. General discussion

In this paper, we have investigated a BES process for greener value
propositions in FMCG. Through qualitative and quantitative empirical
inquiries that fed into the BES process, we revealed barriers and
drivers for the adoption of these solutions, and interventions to
overcome barriers. Such insights can in turn inform BES processes in
FMCG and beyond. Our empirical investigation thus relates to two
levels: at a micro-level, to consumers’ responsiveness to green

Variables for Survey Experiment in Study 3

Construct Variable Description Cronbach’s
alpha

Behavioural Intention BI 1 I would use home cleaning service with refill 0.9328

Bl 2 I would recommend home cleaning service with refill to friends and family

BI 3 I think that home cleaning service with refill is a good idea.
Environmental Belief I think that home cleaning service with refill is an environmentally friendly solution. 0.6837

Friendliness Evaluation of Belief When evaluating home cleaning service with refill, it is important to me that the service is
environmentally friendly

Safety and Security  Belief I think that home cleaning service with refill is a safe and secure solution. 0.6329

Evaluation of Belief
secure
Environmental
Consciousness (PN 1)
Environmental
Consciousness (PN 2)

Personal Norm
food, transportation, etc.)

Social Norm

When evaluating home cleaning service with refill, it is important to me that the service is safe and
I take the environment into account when shopping for products and services in everyday life (e.g. 0.6158

[ believe that man-made climate change is a major problem in society today

Controls

Socio-Demographics

Normative Influence (SN)
Price

Quality

Convenience

Age

Gender

Income

Education

I think it is important what my friends and family think of home cleaning service with refill.
I think that home cleaning service with refill appears as an inexpensive service.

[ think that home cleaning service with refill appears as a high-quality service.

I think that home cleaning service with refill appears as a simple and convenient service

0.8114

Study 3
Survey

Experiment

|
Home cleaning service
with refill
Version 1 Version 2 Version 3 Version 4
Environmentally Environmentally

Home cleaning
service with refill
(VD)

Safe cleaning
service with refill
(V3)

friendly cleaning
service with refill
(V2)

friendly & safe
cleaning service
with refill (V4)

Fig. 4. Survey-experimental design.
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Intervention image

Intervention message

Group

Home-Service

2y

Heading:

Now we offer home cleaning services with refill

Body text:
Our cleaners clean your house and refill the containers of your
cleaning products. Always a clean house with full cleaning

product containers.

Control group 1

Enviromentally Friendly
Home-Service

Heading:
Now we offer environmentally friendly home cleaning

services with refill

Body text:

Our cleaners clean your house and refill the containers of your
cleaning products. They use exactly the right amount of soap,
and refilling your cleaning products saves the environment

from plastic waste.

Treatment group 2

Heading:

Now we offer safe home cleaning services with refill

Body text:
Our professional cleaners clean your house and refill the
containers of your cleaning products. The cleaners have been

carefully selected and trained by us, and you can trust them.

Treatment group 3

Enviromentally
Friendly & Secured
Home-Service

Heading:
Now we offer environmentally friendly and safe home

cleaning services with refill

Body text:

Our professional cleaners clean your house and refill the
containers of your cleaning products. The cleaners have been
carefully selected and trained by us. They use exactly the right
amount of soap, and refilling your cleaning products saves the

environment from plastic waste.

Treatment group 4

Fig. 5.

Treatments and treatment groups in the survey experiment.

innovations, and at a broader level, the process of BES in companies’
efforts to enable such consumer behaviour.

In study 1, we shed light on the challenge of changing consumer
habits. The participants viewed the refill solutions effortful quite like
reusable shopping bags, which are also perceived as inconvenient by
the shoppers who are unaccustomed with them (Wilson et al., 2011).
Interestingly, participants did not perceive the service-based models
as improvements regarding the plastic problem. This suggested that
the environmental dimensions of such models needed to be
communicated well to consumers (Bocken et al., 2014). The partic-
ipants were also concerned with privacy and safety, especially older
participants. As domestic cleaning services are becoming more
widespread, this can be suggestive of the younger population
prioritizing convenience (Lutz, 2002).

Study 2 expanded on these findings and revealed that social
norms and peer influence were drivers of green consumption. This
aligns with prior studies on social influence on green consumer
behaviour, e.g. for solar energy equipment and organic food

(Welsch and Kiihling, 2009), reduction of meat consumption
(Sparkman and Walton, 2017) and other domains of consumption
(White et al., 2019; Peattie, 2010). Study 2 also suggested that
consumers’ willingness to change habits could be more likely in
younger generation, although previous research is unclear on di-
rection and strength of such age-effects (Wiernik et al., 2013).
The company believed that consumer convenience would be
important for consumers, and therefore decided to further explore
the home service with refill solution. Prior research also shows that
convenience is important for consumer adoption of green in-
novations (Ottman et al., 2006; Seyfang, 2005), and our subsequent
empirical investigation took this as point of departure. Conse-
quently, study 3 investigated the possibility to overcome barriers
for the adoption of the home service with refill. Explicitly informing
consumers on the environmental friendliness and safety of the
solution made it more attractive and consumers were more likely
to adopt it. This aligns with previous research showing that
message-framing techniques promote consumer adoption of pro-
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Table 6
Mean scores for control and intervention groups.

Summary Statistics

Measure | Version Control Environmentally friendly Safe Safe and environmentally friendly
Environmental Friendliness Belief 412 (1.74) 4.38 (1.70) 3.71 (1.74) 4.86 (1.80)

Evaluation of Belief 4,50 (1.89) 4,53 (1.65) 412 (1.87) 5.48 (1.57)

Attitude (Belief x Evaluation) 20.49 (14.30) 21.5(11.87) 16.35 (11.90) 28 (14.41)
Safety and security Belief 4.33 (1.69) 4.37 (1.44) 4.03 (1.88) 4.65 (1.86)

Evaluation of Belief 5.71 (1.31) 5.53(1.48) 5.59 (1.58) 6.17 (1.32)

Attitude (Belief x Evaluation) 25.76 (12.80)

2537 (11.26) 2423 (1469)  29.52 (14.28)

Table 7
Regression analysis on behavioural intentions in Study 3.

Summary Statistics

(1)

(2)

Confidence Interval

Confidence Interval

BI1 BI1
Version 2 0.109 [-0.646,0.865] 0.200 [-0.446,0.847]
Version 3 —0.309 [-1.064,0.447] 0414 [-0.275,1.103]
Version 4 0.687* [0.0131,1.361] 0.648* [0.0590,1.238]
Price 0.2471%* [0.0607,0.421]
Quality 0.519%** [0.310,0.728]
Convenience 0.304* [0.126,0.482]
PN1 —0.0905 [-0.247,0.0664]
PN2 —0.000883 [-0.143,0.141]
Age —0.0189* [-0.0341,-0.00382]
female —0.102 [-0.550,0.347]
Income —0.0172 [-0.0826,0.0481]
Edu 0.0376 [-0.163,0.239]
SN
_cons 3.509%#* [2.979,4.038] 0.465 [-1.009,1.939]
N 259 207

95% confidence intervals in brackets.
*p < 0.05, **p < 0.01, ***p < 0.001.

3,5
3
2

| I
1

0,5

Version1

Mean Score
o
n

Version 2 Version 3 Version 4

Fig. 6. Consumers’ intention to use different versions of the home cleaning service.

environmental behaviours (e.g., Morton et al.,, 2011; Hanss and
Bohm, 2013).

The home cleaning service solution is akin to a Sustainable
Product-Service System (S.PSS), and it has been argued in previous
studies that consumers often undervalue the benefits of a S.PSS
offering and overvalue its costs and risks (Vezzoli et al., 2015). Our
findings in study 2 indeed showed that consumers viewed this
solution less favourably. However, by means of message framing,

we induced a lower risk perception among consumers. Thus, our
findings contribute to the understanding of S.PSS adoption. Ac-
cording to Vezzoli et al. (2015), adoption of S.PSS solutions requires
transition-oriented designs to encourage consumer acceptance.
BES is one approach through which companies can design and
encourage the adoption of such solutions.

On a broader level, our paper engages in a meta-narrative of a
BES process in FMCG. Our studies contribute to the understanding
of the different stages and actions companies can undertake in
order to arrive at actionable insights. Previous research (e.g. Bocken
et al., 2019) argues that BES is an iterative process of trial and error
requiring companies to engage stakeholders, conduct focus groups
or A/B testing, develop prototypes before arriving at the final
product that offer better value proposition for the customers. This
paper has investigated such processes in a large incumbent com-
pany and how consumer insights can be generated by means of BES.

With the dual goals of plastic avoidance and attractive solutions
in mind, the company engaged in a comprehensive BES process.
Insights from consumers made it possible to assess and understand
the strengths and weaknesses of the different prospective business
models, as the company tried to align sustainability goals and
traditional business goals (cf. Bocken et al., 2018). In particular, the
A/B-test approach in study 3 allowed for digging deeper into how
small changes in the presentation of the value proposition could
lead to different beliefs and behavioural intentions on the part of
consumers. This informed the ongoing process of value proposition
design in the company — a design choice of substantial importance
in the design of more sustainable business models (Schaltegger
et al., 2012).



10 H. Bashir et al. / Journal of Cleaner Production 270 (2020) 122302

So, how can BES be done in practice? It is important to highlight
that BES is a comprehensive process of change. It is an important
innovation capability for organizations in uncertain environments
(Chesbrough, 2010; Weissbrod and Bocken, 2017), it can benefit
from a combination of data sources and data collection approaches,
and a combination of evidence-based decisions and intuition-based
assessments (cf. Bocken et al., 2019). In the case of Orkla, this
implied moving from a highly successful product-based business
model towards prospective service-based models with very
different value creation, delivery and capture than its current of-
ferings. For large firms with strong positions in the marketplace,
such innovation processes can be challenging. However, on the
flipside, large companies have the resources to carry out compre-
hensive BES processes (cf. Weissbrod and Bocken, 2017). BES, which
involves reiterative bouts of analysis, experimentation and design
(cf. Fig. 1) can be central to innovation and can lead a company from
its current business model to a new one. Using structured ap-
proaches for reiteratively designing, hypothesising and testing can
thus generate knowledge-based and actionable insights that can
inform and drive BES in practice.

8. Conclusion and implications

BES can enable companies’ transition from an existing business
model to a new and more sustainable business model. This requires
a reiterative approach to design, experimentation and analysis that
can generate actionable insights on barriers for the adoption of
such solutions, and interventions to overcome them. In this study,
we have shed light on how parallel and intertwined innovation and
experimentation processes can inform such a transition. Our three
studies revealed drivers and barriers for more sustainable business
models in FMCG and unveiled possible approaches for overcoming
barriers to adoption. In doing so, the studies also shed light on the
reiterative nature of BES in practice.

Our paper has implications for our understanding of consumers’
green consumption behaviour in general and for S.PSS models in
particular. We show that while consumers may not be readily
receptive to green value propositions, barriers can be overcome
through behavioural interventions to promote sustainable con-
sumption, including message framing as demonstrated in this pa-
per. The cross-sector collaboration between companies and
researchers reflected in the paper shows its potential for applying
knowledge-based approaches in BES. Furthermore, the paper con-
tributes to the growing field of sustainable business model inno-
vation. As argued by Baldassarre et al. (2020), there is a design-
implementation gap that hinders diffusion of such business
models. Our paper empirically shows how companies can engage in
the process of business experimentation to address this gap, in a
manner that caters to consumer preferences.

From a managerial point of view, cross-sector collaboration
between companies and researchers can allow for the application
of scientific methods in the pursuit of actionable, evidence-based
insights for innovation purposes. The uncertainty involved in a
company’s pursuit of sustainable innovation can be reduced by
applying such approaches to BES. As noted by Kennedy and Bocken
(2020), there is a lack of research on the type of experimentation
required for companies to transition to sustainable business models
and the types of questions companies should explore in such
experimentation. Our paper offers a case of value proposition
experimentation and provides insights on the types of knowledge
companies could aim to extract. Future research should further
investigate empirical applications to business model innovation.
Moreover, through multiple studies, we shed light on how col-
lecting data in a combination of more and less controlled envi-
ronments both in the lab and the field can allow for richer data for

making decisions. We ran our experiments on product solutions
that the company found commercially viable to pursue, which
shows that BES can be aligned with the commercial objectives of
the company. Finally, the paper offers insights to managers on how
behavioural interventions can be used effectively for consumer
adoption of innovative product solutions.

8.1. Limitations and future research

BES is an emerging topic and future research can build on this
work for further investigation. A limitation of our paper is that we
rely on self-reporting from participants. Actual behaviour may
differ from stated intentions, as noted in our discussion of the
intention-behaviour gap above. For example, it is possible that the
respondents may underestimate barriers to adoption, as they might
struggle to correctly envision the needed behaviour. Social desir-
ability also comes into play, as people tend to perceive themselves
as more pro-environmental than they really are (Podsakoff et al.,
2003). However, we aimed to mitigate this challenge by placing
questions that explicitly relate to environmental issues at the end of
the survey. Future research can also overcome such limitations by
conducting natural field experiments on actual behaviour, which
allow for controlled testing on real decisions.

Furthermore, we investigated products for which consumers
have habitual buying behaviour. It is possible that for other prod-
ucts and services, where consumers are more engaged, simple
behavioural interventions might not be sufficient. Future research
could explore how BES could feed into the design of sustainable
business models for such product categories. It should be noted in
relation to this that our company-researcher collaboration to some
degree constrained our ability to freely design the study, since the
research design in part hinged on parallel choices in Orkla’s inno-
vation process. However, we independently designed and con-
ducted our study, and this constraint is also a strength, in the sense
that it allowed us to closely collaborate with the firm on the BES
process.

A further limitation is that the focus group study might suffer
from a groupthink bias. For instance, it could be that not all shared
viewpoints were held by all participants. However, this is an
inherent characteristic of focus groups, which are intended to
generate data from the conversation and interplay between people.
The studies were conducted in Norway, which has a population
with relatively high income, education and environmental aware-
ness (Orderud and Kelman, 2011). Thus, one can question how far
the results generalize. For instance, it has been suggested that the
S.PSS systems such as home service are more positively received in
communal societies such as Scandinavia, the Netherlands and
Switzerland (Wong, 2004). Future studies should investigate these
issues in different contexts and cultures. Finally, this paper has
focused on experimentation for sustainable business models, but it
does not investigate the sustainability impact of the prospective
value propositions. Future research can take a more holistic
approach and include such investigation.
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ABSTRACT

The information gap between businesses and consumers concerning the sustainability impacts of products and
services is considered a key obstacle impeding sustainable consumption. To that end, mobile technologies, such
as QR codes, have been identified as a useful tool that can bridge this information gap by providing consumers
with sustainability-related product information at the point of purchase. However, the literature offers scarce
insights into the factors that influence consumers’ intention to use QR codes for sustainability-related product
information in daily consumption decisions. This paper investigates this relationship in two studies of consumer
acceptance of QR codes. Study 1 utilises the Technology Acceptance Model to study the factors that may affect
consumers’ intention to scan QR codes with sustainability information. The results show that the perceived ease
of use and the perceived usefulness of the QR codes are significant predictors of consumers’ attitudes towards
and intentions to scan QR codes. Further analysis shows that QR codes visuals and written appeals may also
affect scan intention. The extant literature lacks evidence from investigations of real-life behaviour. Study 2
contributes to this gap in the literature by investigating the usage of QR codes in a field experiment. The results
show an overall scan rate of 4.22% for the QR codes, with consumers scoring high on perceived usefulness of QR
codes, perceived sustainability quality of the product and preference for using QR codes in the future. Impor-
tantly, QR codes with a suggestive appeal were scanned at higher rates than that of QR codes without such
appeal. The paper thus responds to calls for research on how companies can leverage marketing innovations
using technology to communicate sustainability-related product information to consumers and stimulate sus-
tainable consumption.

1. Introduction

consumption (Shao et al., 2016). Various marketing innovations that can
lead to better communication of sustainability information to consumers

Sustainable consumption is a vital component of sustainable devel-
opment (Bocken and Allwood, 2012). Consumers are increasingly aware
of their environmental and social footprints as well as the role of their
consumption in environmental degradation (Jaca et al., 2018). More
and more consumers intend to change their consumption practices and
choose sustainable products and services (Young et al., 2010). Busi-
nesses are also expected to devise strategies that facilitate sustainable
consumption (Bocken and Allwood, 2012).

In the transition to more sustainable consumption patterns, the
communication of product-related sustainability information from
companies to their customers can also stimulate sustainable consump-
tion (Vega-Zamora et al., 2019). Information is an important factor that
influences consumers’ willingness to adopt sustainable behaviours
(White et al., 2019). Inefficient communication of sustainability-related
product information to consumers can be a major barrier to sustainable

E-mail address: hussnain.bashir@nhh.no.

https://doi.org/10.1016/j.jclepro.2022.132508

are therefore needed (Shao et al., 2016). The communication gap related
to the sustainability characteristics of products and services often occurs
at the point of purchase, where such information may be lacking (Shao
and Unal, 2019). In this context, existing research suggests leveraging
technology to provide consumers with sustainability-related product
information (e.g. Kim and Woo, 2016). However, there are scarce in-
sights into the effectiveness of such technological marketing innovations
and the factors that influence their utilisation. This paper aims to
contribute to this gap in the literature.

Various technologies can serve as fruitful tools for the communica-
tion of products’ sustainability characteristics (Atkinson, 2013). For
instance, mobile devices empower consumers by giving them greater
access to useful sustainability-related product information on demand
and in the retail environment (Atkinson, 2013). A mobile technology
that is becoming increasingly prevalent and useful for providing instant
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access to sustainability information is QR codes. A Quick Response (QR)
Code is a two-dimensional barcode that can be read by digital devices,
such as smartphones, to access information about the object to which it
is attached.

QR codes have seen a resurgence during the covid pandemic as they
offer quick, easy and “touch-free” access to important and relevant in-
formation (Gostin, 2021; Silverberg, 2021). Despite the proliferation of
the technology, academic research on QR codes has been scarce and the
extant literature offers little guidance on the factors that affect con-
sumer’s scan intention of QR codes (Okazaki et al., 2019). For instance,
how does a visual cue or contextual information affect scan intention?
What is the best placement for a QR code? How likely are consumers to
use QR codes in everyday settings? The existing knowledge is vague on
such questions related to the technology, especially in the context of
sustainable consumption (Atkinson, 2013). There is a clear lack of field
studies on QR codes that could offer evidence on actual consumer usage
of the technology (Okazaki et al., 2019). This paper aims to contribute to
this research gap by presenting new knowledge on consumer acceptance
of QR codes, the drivers and barriers to scan QR codes for accessing
sustainability-related product information, and consumers’ inclination
to use QR codes in real-life settings. Thus, the paper makes contributions
to the literature at two levels: First, it contributes novel insights made
possible by the use of a field-experimental empirical strategy. Second, it
contributes to the theoretical understanding of how QR technology can
be used to communicate sustainability-related product information to
consumers and thus stimulate sustainable consumption.

In collaboration with a large fast-moving consumer goods (FMCG)
company in Norway, the paper studies consumers’ intention to use QR
codes in daily purchases in two studies. In Study 1, which is an online
survey (n = 250) based on the Technology Acceptance Model (TAM), I
investigate factors that influence consumers’ intention to scan QR codes.
It sheds light on important attributes of an effective QR code. However,
there is a lack of research on the actual scanning behaviour of consumers
when exposed to the QR codes (Okazaki et al., 2019). Therefore, Study 2
comprises a field experiment (n = 157)" that sheds light on the efficacy
of QR codes to communicate sustainability-related product information
in an actual shopping setting.

The paper aims to contribute insights of both theoretical and
managerial relevance. The paper aims to advance the knowledge on the
use of QR codes to communicate the sustainability characteristics of
products. Companies’ continuing interest in QR codes has surged during
the covid pandemic in which contactless interaction has become more
desirable (Gostin, 2021). A few studies have tried to understand the
factors that prompt consumers to scan QR codes (e.g. Okazaki et al.,
2019; Atkinson, 2013). However, existing studies lack evidence in the
context of sustainable consumption and do not test actual scanning
behaviour. The present paper provides insights into such behaviour from
the field. In this way, the findings from the paper inform companies that
aim to leverage QR code technology for communicating
sustainability-related product information. The paper also responds to
calls for research on how marketing innovations can be utilised to pro-
mote sustainable consumption (e.g., Dangelico and Vocalelli, 2017;
Gerstlberger et al., 2014; Peattie and Peattie, 2009).

The remainder of the paper proceeds as follows. First, I review the
knowledge on the information gap between companies and consumers
and the role of technology to fill this gap. Next, I outline each of the two

1 Calculating a precise number of observations is difficult in this field
experiment. A total of 3720 QR codes were pasted on the products in the stores.
These products stayed on the shelves of four retail stores and thousands of
people got exposed to the QR codes as they shopped in the stores. In this regard,
one can envision all of these people to be part of the experiment. However,
when reporting the number of observations for the field experiment, I use the
conservative number n = 157, which refers to the total number of scans of these
3720 QR codes.
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studies and their respective findings. Finally, I discuss the findings of the
two studies and outline theoretical and practical implications thereof.

2. The information gap: a barrier to sustainable consumption

Let us take as a point of departure the role of structural factors in
determining sustainable consumer behaviour (cf. Sachdeva et al., 2015).
Sustainable consumption behaviour is a result of a combination of
endogenous, exogenous, and structural factors (Sachdeva et al., 2015).
Endogenous factors relate to the personal values and beliefs of con-
sumers, exogenous factors are a function of the social norms, cultural
acceptability and social reputation that influence consumers, and
structural factors refer to the choice-architectural factors that affect the
decision environments in which the purchasing behaviour takes place
(Sachdeva et al., 2015). For instance, information provision and the
framing of such information are important structural factors that stim-
ulate sustainable consumption behaviour. Specifically, they influence
which factors the consumer takes into account and the manner in which
choices are framed when the consumer is facing a choice between
various products or services (cf. Hardisty et al., 2010; Davis, 1995).
These three layers of sustainable consumer behaviour are illustrated in
Fig. 1.

This framework serves as a backdrop for understanding the drivers
and barriers of sustainable consumption. For instance, existing literature
shows that many consumers are willing to choose sustainable products
or services that can reduce the negative footprints of their consumption.
This can be motivated by a combination of endogenous and exogenous
factors, such as sustainable consumption giving a sense of meaning or
enabling them to communicate their values and lifestyle preferences
(Meise et al., 2014; De Pelsmacker et al., 2005). Despite such stated
preferences for green products and services, many consumers can find it
difficult to translate their values into actual buying behaviour due to
structural barriers in the form of lacking sustainability-related product
information (Tseng and Hung, 2013). It has been argued that even
among green consumers, who are more mindful about sustainability,
there is a perception of lacking sustainability-related product informa-
tion at the point of purchase (Shao, 2016).

A different facet of this information gap relates to the sustainability
information provision of current market offerings (for instance through

Structural Factors
- Choice Architecture
- Decision Nudges

- Incentive Structure
- Product Availability

Exogenous Factors

- Social Norms

- Peer-to-peer
Influences

- Cultural

Acceptability

Endogenous Factors

- Attitudes/Values
- Belief Structures
- Perceptions

Fig. 1. Multi-level factor model of sustainable consumer behaviour (based on
Sachdeva et al., 2015).
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eco-labels) and the actual informational needs of consumers (Meise
et al., 2014). There is a risk that the sustainability-related information
provided to consumers is mismatched with respect to those consumers’
information needs and their proficiency to acquire and utilise the in-
formation in purchase decisions (Shao and Unal, 2019). For instance,
sustainability information communicated to consumers via different
channels, such as eco-labels, may either be irrelevant to the average
consumer or provide incomplete information on relevant environmental
and social metrics (Rex and Baumann, 2007; Shao, 2016). Consequently,
there may be a gap between consumers’ expectations of the products
with regard to sustainability characteristics and their perceptions of the
products along such dimensions, based on the available information
(Tseng and Hung, 2013; Shao, 2016). This “expectation-perception” gap
is attributed to the inadequate sustainability-related product informa-
tion given to the consumers at the point of purchase and may serve as a
barrier to choose sustainable products and services (Shao, 2016).

3. QR codes as a tool for information provision

The extant literature suggests that sustainable consumption behav-
iour can be promoted by marketing innovations that can provide rele-
vant and user-friendly sustainability-related product information to
consumers (Fiore et al., 2017). Such innovations can offer easy access to
information about a product’s relevant sustainability characteristics. It
can thereby enable consumers to make comparisons between products
and encourage choices based on the social and environmental concerns
and the preferences of consumers (Shao, 2016; Napolitano et al., 2010).
This demand is also widely expressed by consumers themselves (Shao
and Unal, 2019; Grunert et al., 2014).

Mobile marketing is considered a useful tool for effectively dissem-
inating sustainability information (Atkinson, 2013). Mobile marketing is
defined as “a set of practices that enables organisations to communicate
and engage with their audience in an interactive and relevant manner
through any mobile device or network” (Mobile Marketing Association,
2009). Due to people’s increasing reliance on mobile devices for navi-
gating everyday life, there is potential for leveraging various marketing
innovations on such devices (e.g., smartphones) for communication
(Yang et al., 2013).

QR codes are one of the mobile applications with the potential to
offer consumers smart and convenient information search while shop-
ping (Ryu and Murdock, 2013). They can enhance consumer confidence
with detailed and context-specific product information in a simple and
streamlined process (Okazaki and Barwise, 2011). As such, they can
offer information beyond what is communicated through other solu-
tions, such as eco-labels, which are widely criticised for being superfi-
cial, misleading, or lacking credibility (Atkinson, 2013).

The potential of conveying sustainability information through QR
codes is perhaps particularly relevant for so-called green or ethical
consumers, who tend to seek and rely on such information when making
purchase decisions (Atkinson, 2013). For instance, surveys suggest that
consumers believe that the information provided by QR codes at the
point of purchase offers them immediate, relevant, and useful messages
that can inform purchase decisions and clarify corporate claims of sus-
tainability (Atkinson, 2013). On the one hand, there is more widespread
use of QR codes for communication with consumers in consumer goods
and retail (Ryu and Murdock, 2013). On the other hand, there is also
scepticism towards their effectiveness and actual use by consumers (e.g.
Pozin, 2012). While existing research has investigated the potential of
QR codes being adopted by consumers from various cognitive and
design perspectives (e.g. Kim and Woo, 2016; Okazaki et al., 2019),
there is a lack of evidence on actual consumer acceptance and use in
real-life settings (Okazaki et al., 2019).

Against this backdrop, Orkla, one of Norway’s largest FMCG com-
panies, desired to overcome the challenge of communicating
sustainability-related product information to its customers. To address
this challenge, I collaborated with the company to study the efficacy of
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QR codes to communicate sustainability-related product information in
FMCG - specifically investigating consumers’ inclination to scan QR
codes on various products. In the next section, I introduce Study 1, in
which I investigate various psychological and contextual factors that
may affect the use of QR codes by consumers.

4. Study 1
4.1. Aim and conceptual framework

The purpose of Study 1 is to identify behavioural factors that affect
consumers’ intention to scan a QR code. In doing so, Study 1 aims to
shed light on the characteristics of QR codes that co-determine the
likelihood that they will be scanned by consumers.

In Study 1, I take the Technology Acceptance Model (TAM) as a
starting point for investigating factors that affect consumers’ scan
intention of QR codes. TAM has been widely used as a framework to
assess the determinants of users’ acceptance of technology (Davis et al.,
1989). It is a psychometric tool that allows the measurement of users’
intention to use a technology through their attitude, which is deter-
mined by the perceived ease of use and usefulness of the technology
(Kim and Woo, 2016; Venkatesh and Davis, 1996). Previous studies of
QR code efficacy have also utilised TAM to investigate consumers’
acceptance of QR codes. However, it is unclear to which degree these
studies are relevant for green consumer behaviours (e.g. Kim and Woo,
2016). Due to differences in purchasing behaviours for sustainable
products and services, there is a need for studying the efficacy of QR
codes specifically for such products and services (Dangelico and
Vocalelli, 2017; Peattie, 2001).

Study 1 comprises an online survey based on TAM and related
behavioural factors that influence the acceptance of new technologies.
This framework is visualised in Fig. 2, and shows how perceived use-
fulness and perceived ease of use determines the consumers’ attitude
towards a QR code, which in turn influences the behavioural intention to
use QR codes, i.e. the consumer’s scan intention (see Fig. 2 and Table A.1
in the Appendix for the survey instrument).

In addition to the variables of the TAM, Study 1 also measures other
behavioural factors that may influence consumers’ intention to use QR
codes for accessing sustainability-related product information. For
instance, prior studies on eco-labels (e.g. Van Loo et al., 2015) have
argued that the extent of exposure to eco-labels relates to consumers’
processing of information. Therefore, an important factor is which
printable space on the product would give the best exposure for a QR
code (Okazaki et al., 2019). Furthermore, visual characteristics, like
colour use, may be important. It has been argued that the colour green
has become so intertwined with environmental associations that the
simple presence of green colour in product packaging can activate an
environmental schema on the part of the consumer (Pancer et al., 2017).
Thus, one variable in the framework investigates if visual appearance,
specifically green colour with an environmental cue, increases scan
intention.

Lastly, previous research shows that the consumers are likely to
respond better to “pushy requests” in domains that they view as
important, while they respond more favourably to suggestive appeals
when they lack initial conviction (Kronrod et al., 2012). In light of this, a
QR code can come with an assertive appeal (e.g. “Scan the QR code for
sustainability information!”) or it can have a more suggestive appeal for
consumers to scan (e.g. “Please scan the QR code for sustainability infor-
mation!”). The study investigates which type of messaging is more likely
to be effective for QR codes. Table A.2 in the Appendix summarises the
factors discussed above.

4.2. Data collection

A nationally representative survey was conducted in Norway
through the data collection service-provider Norstat. In total, 250
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Fig. 2. The technology acceptance model (TAM) (based on Davis et al., 1989).

respondents, who were largely representative of the Norwegian adult
population, responded to the survey. All items except demographic
variables were measured on a Likert scale from 1 to 7.

4.3. Findings

The sample consisted of 54% female participants, and the average
age in the sample was 38 years (SD = 12). Fig. 3 shows the coefficients
for the variables in the model.

As shown in Table 1, all of the selected variables had statistically
significant associations as well as goodness of fit (gfi) and comparative
fit index (cfi) higher than 0.90. The results indicate that the respondents
perceived QR codes as easy to use and useful, which translated into a
positive attitude toward the technology. This, in turn, had a positive and
statistically significant association with the behavioural intention to
scan QR code.

Next, we turn to the investigation of visual or messaging preferences
for QR codes, related to colour in the QR code design and assertive
versus suggestive appeals in the messaging. The results showed that
respondents were more favourable to scan a green-coloured QR code
with an environmental cue than a standard black-and-white QR code.
The difference was statistically significant (p < 0.001). Furthermore,
respondents showed a preference for QR codes that came with an appeal
to scan instead of QR codes without complementary text. This result was
also statistically significant (p < 0.001). Tables 2 and 3 summarise these
results.

With regard to the placement, the most preferred position for QR

= ul
gl S g
ul
B3
2.0 ke
ul
Percerved ease
u ofuse
- (PEOUL)

Attitude toward

using
(ATD)

Table 1
Summary Statistics of TAM determinants to scan intention.

Summary Statistics

N = 250 coefficient 95% confidence interval
PEOU => PU 597 [0.506943, 0.683816]
PU => ATT 637 [0.5474176, 0.7135764]
PEOU => ATT 35 [0.2659699, 0.4439917]
ATT => BI 87 [0.836943, 0.9112576]
N = 250

chi2.ms(72) 258.88
g 0.92
cfi 0.93
Standardised root mean squared residual (SRMR) 0.060

Note: ***p < 0.001; PEOU = Perceived ease of use; PU= Perceived usefulness;
ATT = Attitude toward using (QR codes); BI = Behavioural Intention to use.

code was on the front of the product packaging (avg rank = 1.98) fol-
lowed by the back of the packaging (avg rank = 2.13), the side of the
packaging (avg rank = 2.69), and on the shelf (avg rank = 3.18) (see
Fig. 4). The preference for QR code placement on the front of the
package was significantly higher than for QR code placement on the side
of packaging or on the shelf (p < 0.001, t = 6.89; p < 0.001, t = 11.00
respectively).

Overall, the findings of Study 1 showed that the behavioural factors
from TAM are likely to affect consumers’ intention to scan QR codes for
accessing sustainability-related product information. In addition, the

Behavioural
intention to use

(BD

Fig. 3. Summary statistics.
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Table 2
Summary statistics of the QR codes’ visual appearance.

Summary Statistics

Sr QR Code Mean Std
likelihood for Err.
scan

95% CI

1 Standard QR Code 3.53 118 3.303724-3.760276
[ E
[x] L
2 Green Coloured QR Code 3.56 115 3.333915-3.802085
i
[opitc]
3 Green Coloured QR Code  4.05 1.88 3.817784-4.286216
with Environmental Cue
o)
[ty
«
mean (diff) = mean (2 - .036 .090 -.1427376-.2147376
1)ho: mean(diff) = 0 t=
0.39
mean (diff) = mean (3 - 52%* 1.628 .3171393 -
1)ho: mean(diff) = 0 t= 7228607
5.04

***p < 0.001, Score based on Likert scale 1 to 7: Higher mean score indicates
higher likelihood for scan intention.

Table 3
Summary statistics on messaging appeals.

Brief Description of the Brands

Sr  Messaging with QR Code Mean Std 95% CI

likelihood Err.

for scan
1 No message 3.13 .109 2.917168-3.346832
2 Suggestive message: “Is 4.36 113 4.140185-4.587815

sustainability important to
you? Scan to know more
about the product. ™"
3 Assertive message: “You 4.28 117
should scan this and read
sustainability info of the

4.057142-4.518858

product!””
mean (diff) = mean (2-1)  1.23*** 121 .9935368-1.470463
ho: mean(diff) = 0 t=
10.17
mean (diff) = mean (3 - 1) 1.15%%* 127 .9047644 —
ho: mean(diff) = 0 t= 1.407236
9.062

***p < 0.001, Score based on Likert scale 1 to 7: Higher mean score indicates
higher likelihood for scan intention.

# The original text in Norwegian reads as follows: “Er beerekraft viktig for deg?
Skann for d fd vite mer om produktet”.

b The original text in Norwegian reads as follows: “Skanne dette og les
barekraftsinformasjonen til produktet!”

findings revealed the stated preferences of consumers with regards to
the visual appearance of the QR codes that include green environmental
cues, an appeal to scan the QR code, as well as the placement of the QR
codes. In terms of demographic variations, the results from Study 1
showed that women and people with a high level of education are more
likely to believe that man-made climate change is a major problem.
However, none of the demographic variables (age, education, and in-
come level) were significant predictors of whether a person was likely to
consider environmental concerns when shopping for everyday product
and services (p > 0.10), although women showed higher intention to
scan QR codes for sustainability-related information.

Study 1 thus offers important insights on factors that are likely to
affect the use of QR codes. However, to investigate actual consumer
behaviour in real life, an empirical investigation in the field is necessary.
Therefore, in collaboration with the consumer goods company and its
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Fig. 4. Average rank on the preference for the QR placement.

retail partners in Norway, I study actual scanning behaviour in Study 2.
The next section outlines this study.

5. Study 2
5.1. Aim and conceptual framework

While Study 1 reported on factors that affect consumers’ intention to
scan in a hypothetical survey setting, Study 2 investigates the actual
scanning behaviour of QR codes by means of a field experiment in a
retail setting.

Field experiments are considered essential for advancing knowledge
on corporate sustainability in practice (Spicer et al., 2021). They can
increase our understanding of the implementation of sustainability
strategies and business models (Spicer et al., 2021). Field experiments in
collaboration with businesses are regarded as a particularly attractive
research methodology, as it provides a combination of control and re-
alism usually not achieved in a lab (Levitt and List, 2009). While there
are studies that have looked at consumer acceptance of QR codes (e.g.
Kim and Woo, 2016; Ryu and Murdock, 2013), empirical insights into
actual consumer behaviour are scarce (Okazaki et al., 2019). I therefore
engaged in a collaborative effort with Orkla and its retail partners to
conduct a field experiment on actual consumer behaviour in stores.

The findings of Study 1 of suggestive messaging were investigated
further in the field experiment. Two types of QR codes were designed
and distributed, and data on consumers’ scanning behaviour for each of
the two types was collected. In the following, I outline the data collec-
tion process and the findings of the experiment.

5.2. Data collection

Products with QR codes attached were distributed in October 2020
and I recorded scans on the QR codes until June 2021. The experiment
was conducted in four supermarkets in the Coop and Meny supermarket
chains in Oslo, the capital of Norway. The QR codes were designed on
stickers that were pasted on the product packaging of three Orkla
brands: Jordan, Toro and Moller’s (see Table 4 for a description of each
brand). Each brand represented a category of daily consumer goods —
hygiene, food, and health and well-being, respectively. The chosen
brands in this study are among the market leading brands in their
respective product categories, and they are positioned to target the
average Norwegian consumer. Furthermore, some promotional material
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Table 4
Description of the brands utilised in the experiment.
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Table 6
Follow-up questions on the QR codes.

Message Appeals

Factor Question®

Brand Description

Toro Toro offers products in the food category that include soups, sauces,
chilled ready meals etc.

Jordan Jordan is a brand of consumer goods in oral hygiene (e.g. toothbrush,
dental floss etc). The company markets Jordan as an “environmentally
friendly” brand.

Moller’s Moller’s Tran is a cod liver oil that offers Omega-3 from fish and vitamins

A, D andE.

was set up in the stores to inform customers about QR codes on products
in the shops (see the Appendix). As mentioned above, the two types of
QR codes were distributed across the different brands; one with a sug-
gestive message to scan the QR code and one without any form of text
(see Table 5). As the QR codes were attached to the products, consumers
could scan the QR codes in the shop while purchasing or at home after
the purchase. Once scanned with a smartphone, the QR codes redirected
the user to a webpage that provided sustainability-related product in-
formation in Norwegian language (see the Appendix). The information
covered topics such as certification, traceability, circularity, and so on.
Furthermore, there was a brief survey with follow-up questions related
to the usefulness of the QR codes as perceived by the consumers (see
Table 6). The consumers were incentivized to respond to the survey by
means of the opportunity to win gift cards through a lottery when
conducting the survey.

5.3. Findings

A total of 3720 QR codes were distributed across the three brands
and placed in the four stores. The overall scan percentage (i.e. conver-
sion rate) was 4.22%; that is, 157 consumers scanned one of the QR
codes. However, the QR codes placed on the Jordan and Moller’s brands
had higher scan percentages than those on the Toro brand (see Fig. 5).
Regarding the effectiveness of the different message appeals, the scan
percentage for QR codes with a suggestive appeal was higher than that
of QR codes without any appeal (see Fig. 5). Importantly, however, the
difference was only statistically significant at the 90% confidence level
(p = 0.09).

As outlined above, those who scanned the QR codes were redirected
to a webpage where they were asked to respond to a brief survey on the
use of QR codes for communicating sustainability-related product in-
formation. Of the 157 people, who scanned the QR codes, 18% people
responded to the follow-up questions. The overall response was positive
(see Fig. 6), with consumers giving high scores for the perceived use-
fulness of the QR codes, the perceived sustainability of the product and
preference for the QR codes.

Table 5
Example of QR Codes used in the field experiment.

Follow-up User Survey

Text Message with
the QR code

QR Codes English Description

No Appeal

Is Moller’s cod liver oil
sustainable? Scan to find out!

Er Maller's tran
et baerekraftig
valg?

Suggestive Appeal

002

SKANN FOR
AFINNE UT!

Perceived Usefulness of the
QR Codes

I found the information on this (QR Code) web page
useful.

Perceived Sustainability of
the product

Based on the information provided via QR code, I can
say this product is sustainable.

Preference for the QR I hope more products will have a QR code with
Codes sustainability information in the future.

# The questions were asked in Norwegian. The table provides the English
translation thereof.

6. General discussion

Despite their increasing popularity, QR codes are an understudied
topic in business research, especially from a sustainable consumption
standpoint (Okazaki et al., 2019). Furthermore, the scant extant litera-
ture on this topic is based on either self-reported surveys or lab exper-
iments, which are limited in their generalisability (e.g. Atkinson, 2013;
Okazaki et al., 2019). The present research offers insights into factors
that drive consumer acceptance of QR codes, specifically in the context
of encouraging sustainable consumption, and the actual use of such QR
codes in real-life settings.

The findings of Study 1 suggested that the perceived usefulness of
sustainability information provided through QR codes and the perceived
ease of use of the QR codes can positively increase the attitude toward
using the technology. This is in turn likely to have a positive effect on the
intention to scan. This result is consistent with the previous findings in
the studies of QR codes (e.g. Kim and Woo, 2016). In a study based on
student survey data, Ryu and Murdock (2013) utilised TAM and uses and
gratification theory to study QR code scan intention. The results showed
that perceived usefulness and perceived ease of use had a positive effect
on the intention to scan, as well as other variables such as market
mavenism and enjoyment (Ryu and Murdock, 2013).

The findings from Study 1 also revealed consumers’ preferences for
the design and messaging aspects of QR codes. Respondents preferred
QR codes with a visual environmental appeal. This aligns with the
existing literature on the value of visual environmental cues on product
packaging (cf. Pancer et al., 2017). The presence of such environmental
cues has implications for consumers’ ability to categorise products as
more or less environmentally friendly (Pancer et al., 2017). In the
context of eco-labels, environmental cues used in isolation (i.e., a green
colour without an environmental label or an environmental label
without a green colour) have been associated with lower product effi-
cacy (Pancer et al., 2017). The present study finds similar results. The
respondents demonstrated a higher preference for green QR codes with
an environmental cue, i.e. associated with environmental friendliness
(cf. Lim et al., 2020).

Furthermore, prior studies suggest that assertively phrased requests
typically decrease compliance with messaging compared to less-
assertive phrases. However, according to Kronrod et al. (2012), the
negative effect of message assertiveness on consumer compliance can be
reduced or even reversed when the issue at hand is perceived as
important by the target audience. In the present study, respondents had
a clear preference for textual appeals accompanying the QR codes, but
an assertive appeal compared to a suggestive appeal did not yield any
negative effect on scanning intention. Regarding the knowledge gap on
the optimal positioning of the QR codes on packaging (Okazaki et al.,
2019), the findings in Study 1 suggested that respondents preferred QR
codes to be placed on the front of the packaging.

Study 2 further investigated these findings in the field. There is
scarce evidence on actual scanning behaviour, except a study by



H. Bashir

30,00%
25,00%
20,00%
15,00%
10,00%

5,00%

0,00%

Mollers

B With suggestive appeal 20,00%

Without appeal 13,13%

W With suggestive appeal

Journal of Cleaner Production 362 (2022) 132508

Toro Jordan Total
1,88% 25,00% 4,68%
1,81% 20,00% 3,76%

Without appeal

Fig. 5. Total Scans (% rate).
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Fig. 6. Consumers’ response to the QR codes on likert scale 1 to 7.

Vuksanovic et al. (2020) based on self-reported data, which is not
necessarily reliable (Kormos and Gifford, 2014). Vuksanovic¢ et al.
(2020) investigated the use of QR codes among tourists to measure their
satisfaction at a travel destination. Respondents widely used the QR
codes, and the use of QR codes had a positive effect on transaction
satisfaction, which positively influenced overall satisfaction
(Vuksanovic et al., 2020). Importantly, this self-reported data was
mostly from a sample of people at the young age of 18-40, which limits
its external validity. Other studies outside the field, i.e. in surveys or
hypothetical lab settings, have showed consumers’ positive attitude
toward QR codes (e.g. Demir et al., 2015; Ertekin and Pelton, 2015). In
light of this, Study 2 provided important new insights into actual scan-
ning behaviour in a real-life setting.

The overall scan percentage in Study 2 was 4.22%, which is lower
than the previously reported 6.2% scan percentage in a market survey
(Comscore, 2011). Brand characteristics are, however, likely to influ-
ence the scan rate. For instance, Jordan had a higher scan percentage
than that of other brands (e.g. Toro). Jordan is explicitly branded as a
sustainable brand in the company’s market communication. It is

possible that consumers who already have strong pro-environmental
values are more likely to engage with this brand and the provided sus-
tainability information (Grunert et al., 2014; Hoogland et al., 2007).
Hence, this could be a potential explanation of the higher scan per-
centage for the Jordan products. However, the data in this study does
not allow for drawing such inferences with certainty. The three brands —
Jordan, Toro, Moller’s — are also popular brands in their respective
product categories. Therefore, they occupied prominently placed
shelves in the stores, which is likely to contribute to higher consumer
exposure to, and engagement with, the brands in the shopping setting.
At the same time, Moller’s is also likely to limit the consumer group by
excluding vegan consumers. This is also likely to reduce the potential
scan rate of the product, as extant research shows that the extent of
environmental concerns is likely to correlate with vegan dietary pref-
erences (Fox and Ward, 2008; Ploll and Stern, 2020).

The scan percentage with QR codes with a suggestive message appeal
was higher than the scan percentage for QR codes without a suggestive
appeal. However, the difference was only significant at the 10% level.
Previous studies have established the value of message appeals (e.g.
Kronrod et al., 2012) and the findings of Study 1 were also indicative
that consumers would prefer such appeals. Future studies should build
on these findings to provide further evidence on the effect of various
message appeals on QR code scanning behaviour.

The present study investigates the acceptance and use of QR codes
for the three product categories — food, hygiene and health. They are
chosen because they represent some of the major product categories in
everyday purchases. Such product categories have higher sales turnover,
however, consumer decisions in these situations are largely habitual in
comparison with durable items (e.g. electronics) (Verplanken and
Wood, 2006). Hence, these products can be considered low-involvement
goods that arouse lesser degree of consumer interest than that of
high-involvement goods (Estelami and De Maeyer, 2004; Kuenzel and
Musters, 2007; Mittal and Lee, 1989). In such cases, one can expect
lower scan rate for these products in comparison with that of
high-involvement goods. For high-involvement goods, purchase de-
cisions are often based on extensive information search and evaluation
of alternatives (Atkinson and Rosenthal, 2014). In such cases, consumers
may avoid products if sustainability-related product information is
lacking (Meise et al., 2014).

7. Conclusion and implications
Facilitating sustainable consumption requires behavioural change on

the part of numerous stakeholders, not at least consumers (White et al.,
2019). A lack of sustainability-related product information at the point
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of purchase is potentially a structural barrier to the uptake of sustainable
products and services (Sachdeva et al., 2015; Shao, 2016). Increasing
consumer awareness and influencing decision making through such in-
formation can be one path to promote sustainable behaviours; provided
that the information meets the needs of consumers (Meise et al., 2014;
Shao and Unal, 2019; White et al., 2019). This paper shows the potential
value of QR codes for such information provision.

QR codes have witnessed a surge in popularity since 2020 (Silver-
berg, 2021). The Covid-19 pandemic have revitalised QR codes as a
mode of communication, for instance because restaurants, cafes and
other organisations have used them to convey covid-related information
and to sell products and services in contactless ways (Gostin, 2021).
However, businesses have been using them without much scholarly
evidence to back their efficacy. There is a need for knowledge on how
such QR codes can be used to promote societal benefits (e.g.
product-related sustainability information that can stimulate sustain-
able consumption) as well as on QR code characteristics that will meet
the needs of consumers. This paper contributes to these research gaps
(Okazaki et al., 2019). The findings show that the perceived ease of use
of QR codes and the perceived usefulness of the sustainability infor-
mation provided through them are likely to have positive effects on
consumer attitude and scan intention for the QR codes. Prominent
placement on the packaging, presence of environmental cues and
contextual information next to QR codes are also likely to encourage
interaction. Furthermore, there has been a distinct lack of field studies
on the value of such technology, and this paper contributes to the
literature with novel insights into factors that determine consumer
acceptance of QR codes in a real-life context (Okazaki et al., 2019).

The present study has valuable theoretical implications in this re-
gard. The findings of the two studies extend our understanding of how
consumers approach marketing innovations, in this case QR codes, in
their decision making. It advances existing knowledge on the value of
marketing innovations to promote sustainable consumption (Dangelico
and Vocalelli, 2017; Gerstlberger et al., 2014; Peattie and Peattie, 2009).
The paper moreover sheds light on the value of using factors from the
Technology Acceptance Model for investigating user acceptance of QR
codes, but at the same time acknowledges the limitations of the model
by investigating additional factors that may affect scan intention (Hu
et al., 1999). From a methodological standpoint, the paper also offers a
rich combination of survey or experiment data from a lab setting with
actual field-experimental data to reveal the determinants of consumer
behaviour in real-life settings.

The findings have practical implications on two levels. At the micro-
level, the findings suggest that companies that aim to use QR codes
should consider redesigning their product packaging to highlight the
sustainability characteristics of the QR codes through contextual infor-
mation, placement, and environmental cues. On a broader level, the
findings have implications for attempts to close the information gap that
acts as one of the identified barriers to sustainable consumption (see e.g.
White et al., 2019). For companies, policymakers, and other organisa-
tions alike, marketing innovations such as QR codes can serve as a tool
for market communication. The present paper has implications for at-
tempts to fill this information gap from entities that aim to do so,
regarding message characteristics outlined above.

Finally, there is considerable urgency to act on reducing our envi-
ronmental and social footprints and collaboration is considered a key to
success (cf. SDG17; United Nations, 2021). The present studies shed
light on the value of cross-sector collaboration between academia and
businesses to conduct experimentation and testing in the field, when
trying to design and implement solutions for more sustainable
consumption.

8. Limitations and future research

In light of the findings of this paper, several avenues for future
research have emerged. As described in the previous section, I do not
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account for the sustainability characteristics of the brands in my
experiment. This can be one explanation for divergence in the scan
percentages between Jordan and the other brands. Future studies can
further investigate how such brand characteristics interact with con-
sumers’ scan intentions and if certain consumer groups (e.g. vegans) are
more or less likely to access sustainability information of products.
Further research is also needed to understand how product character-
istics affect scan intention. Using field experiments as an empirical
strategy, future studies can compare consumers’ scan intention for low-
involvement products (e.g. grocery products) against scan intention for
high-involvement products (e.g. consumer electronics, automobiles etc).

In the field experiment, it was not possible to collect socio-
demographic data and control for it in the analyses. The findings from
Study 1 suggest that demographic variables are not likely to influence
whether an individual takes environmental concerns into account when
shopping for everyday products. It is, however, still possible that de-
mographic variables (such as age, education level, etc.) may have
influenced consumers’ inclination to scan QR codes. There is still a need
for more field studies to investigate such relationships.

The findings of this paper are based on data on consumers in Norway.
It should be noted that Norway, like other Nordic countries, is a highly
digitalised society (Grym et al., 2018). Recent research also shows a
higher level of awareness and preference for sustainable products among
Nordic consumers (Bosona and Gebresenbet, 2018). Hence, it would be
beneficial to supplement the findings of the present study with similar
studies from other contexts that vary on these characteristics (e.g.
emerging markets, countries with less mature digitalisation) for a more
robust generalisation of the results.

The field experiment recorded the results for people who chose to
scan the QR codes. However, it is quite possible that a significant
number of people might have seen the QR codes but chose not to scan
them. It is imperative to investigate possible factors or barriers that
impede the consumers from scanning QR codes for accessing
sustainability-related product information. Further research can take a
more comprehensive approach by incorporating people who do not scan
QR codes in the population sample and investigate further the barriers to
adoption.
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Pro-Environmental Behavioural Spillovers!

ABSTRACT

Businesses must increasingly innovate in order to succeed with more sustainable business
models. However, a significant proportion of the sustainability problem is argued to be
attributable to unsustainable consumer choices. The question is how companies can facilitate
sustainable consumer behaviour. The extant literature has shown that companies can do so with
the help of behavioural interventions. However, recent literature in consumer psychology
indicates that consumer behaviour is a more dynamic phenomenon than previously believed.
Behaviours have lasting spillover effects and influence the likelihood that an individual will
engage in certain future behaviours. This paper provides a theoretical overview of such
behavioural spillovers and, through an online experiment (n = 405), demonstrates such

behavioural spillovers in everyday consumption decisions.

1 Extended English version of the article Flere fluer i én smekk: Grgnn dulting for beerekraftig kundeatferd
published in Magma, Issue 5 2021.
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INTRODUCTION

Consumer behaviour is a fundamental element of sustainable development (Lehner et al., 2016).
On one hand, tackling planetary and societal challenges requires product innovations, process
innovations, and circular or sustainable business model designs (Bocken et al., 2016). On the
other hand, the success of such strategies in terms of solving the sustainability problem
increasingly depend on whether changes in public behaviour can and will complement available
technical solutions (Lehner et al., 2016). Hence, behavioural insights are required for designing,
implementing and evaluating policies that could help individuals make sustainable decisions
(Lehner et al., 2016; Heiskanen et al., 2009; Wolff et al., 2011).

In this regard, several studies have investigated the use of behavioural interventions, such as
“green nudges”, i.e., nudges that aim at promoting environmentally benign behaviour, to
stimulate sustainable consumption (Thaler & Sunstein, 2009; Schubert, 2017). For example,
“default choices” are widely used as behavioural interventions. This involves changing the
standard choice that is made for individuals if they do not make an active choice themselves.
For example, the default font is used by most Microsoft Word users and duplex printing is the
default choice on most printers in order to reduce paper usage. Behavioural inertia prevents
people from opting out of the standard choice (Kaiser et al., 2020). Another behavioural
intervention is the use of socially normative messages. For instance, a message along the lines
of “the majority of guests reuse their towels” has been shown to increase the reuse of towels,
which reduces the number of washes (Goldstein et al., 2008). In the same way, behavioural
intervention can be used as a demarketing or anti-marketing strategy. For example, smaller
plates may be used in restaurant buffets to reduce food consumption and food waste
(Kallbekken & Seelen, 2013; Soule & Reich, 2015).

The research on behavioural interventions and their subsequent effects on consumer choices
mainly considers behaviour as a static, one-time phenomenon in the focal choice situation (see,
e.g., Thaler & Sunstein, 2009; Lehner et al., 2016; Schubert, 2017). However, recent research
in consumer psychology suggests that we should consider long-lasting and dynamic effects of
past behaviours on future behaviours (Truelove et al., 2014; Lanzini & Thggersen, 2014). These
effects are called behavioural spillover effects (Truelove et al., 2014). This refers to scenarios
in which a behaviour in one choice situation is transmitted to subsequent choice situations.
Spillover effects can be both positive and negative. For instance, the need to maintain consistent
behaviour can lead to one environmentally friendly action stimulating several environmentally
friendly actions through positive spillover effects (Cialdini et al., 1995). Conversely, an
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environmentally friendly choice in one situation may make an individual feel that he or she has
a “licence” to act in less environmentally friendly ways in subsequent choice situations

(Klockner et al., 2013). This is often called the “moral licensing” effect.

In this paper, | present the extant literature on both positive and negative spillover effects.
Furthermore, using an online survey experiment (n = 405), | investigate how, subsequent to a
behavioural intervention, a targeted pro-environmental behaviour (PEB) can affect a future non-
targeted PEB. PEBs are those behaviours that leave a minimal footprint on the environment or,
in some cases, may even benefit the environment (Steg & Vlek, 2009). In the experiment, the
participants were exposed to the behavioural intervention — a “green nudge” — prior to being
asked to choose between a green alternative and a non-green alternative. The findings show a
spillover effect of the first PEB (green choice) on the second PEB (green choice). This is

illustrated in Figure 1.

Nudge Targeted PEB 1 Non-targeted
PEB 2

v
1
1
1
1
i
|

v

(+ev / -ev
effect of PEB 1
on PEB 2)

Figure 1: Visualization of spillovers

The findings have important implications for practice and for the advancement of theoretical
knowledge on sustainable consumer behaviour. Successful transitions toward sustainable
business models require sustainable consumption (Lehner et al., 2016). Both large companies
and small enterprises are expected to offer innovative products that leave a small footprint on
society and the environment. They are also expected to facilitate sustainable consumer
behaviour (De Medeiros et al., 2014; Lehner et al., 2016). To succeed in this regard, companies
need to consider the direct and indirect effects of behavioural interventions targeted at
promoting sustainable consumer behaviour. Furthermore, to date, consumer behaviour has been
understood as a static phenomenon. However, the findings presented here show the dynamic
nature of that behaviour due to spillover effects. Consequently, there is a need for more
knowledge about such behavioural spillovers and how different settings might introduce

different types of spillovers (Maki et al., 2019). The goal is to design interventions such that
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negative spillover effects are avoided and positive spillover effects are promoted in a wide range
of choice settings (Henn et al., 2020). For businesses, especially small and medium-sized
businesses, this would be especially useful, as it could shift customer behaviour in a more

sustainable direction.

The remainder of the paper proceeds as follows. First, | review the extant literature on pro-
environmental behavioural spillovers. Next, | outline the experimental study and its findings.

Finally, I discuss the findings and their implications.

BEHAVIOURAL SPILLOVERS

A vast amount of research studies behavioural spillover effects in different contexts and
demonstrates such effects as “a change in customers’ evaluation of one entity due to the
evaluation of another entity” (Raufeisen et al., 2019, p. 250). For instance, the effect of reducing
the use of plastic bags on overall recycling behaviour could be one example of spillovers for
PEBs. The extant research looks at this spillover phenomenon from multiple angles and
academics have categorised the spillovers into two broad types: positive and negative (Truelove
et al., 2014). This section outlines these two types of spillovers, and explains mechanisms that

may influence positive and negative PEB spillovers.
Positive spillovers

Spillovers are regarded as positive if the subsequent behaviour is consistent with the previous
behaviour (EIf et al., 2019). For instance, the literature shows that recycling can lead to an
avoidance of excess packaging as well as energy conservation, water conservation, composting
and the use of reusable bags (Thggersen, 1999; Berger, 1997). Similarly, research has shown
that fuel-efficient driving can reduce the intention to consume meat (Van der Werff et al.,
2014a).

One mechanism responsible for positive spillover effects is consistency effects (Truelove et al.,
2014). In other words, people want to remain consistent in their behaviour (Festinger, 1957).
This is similar to the foot in the door effect, which means that people are more likely to comply
with more demanding requests subsequent to agreeing to a minor request (Ludwig & Geller,
1997; Freedman & Fraser, 1966). One way to support positive spillovers is through public
commitment (Lokhorst et al., 2013) — that is, to makes one’s intention to engage in green

behaviour known to others. An example of positive spillovers through public commitment is
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found in the study by Baca-Motes et al. (2013), which shows that hotel guests who openly
commit to reusing towels are less likely to leave the lights on when they leave their hotel room.

Another mechanism that can explain positive spillover effects is the identity effect (Truelove et
al., 2014). According to this effect, people who want to identify with a particular group or
category of people will feel an inherent duty to act in line with the goals of that group (Truelove
et al., 2014). If a person identifies as environmentally friendly, one PEB is likely to lead to
positive spillover effects on future behaviours (Whitmarsh & O’Neill, 2010). Thus, by
stimulating consumers’ green identity, companies can promote PEBs among consumers along

several behavioural dimensions (Truelove et al., 2014).

Research on positive spillover effects also shows that the probability of performing a green
action is positively related to the probability of performing another green action in that “cluster”
of related behaviours (Bratt, 1999). Hence, the categorisation of different types of behaviours
in the mind of a consumer is also likely to influence the likelihood and direction of spillovers
(Bratt, 1999).

Negative spillovers

Negative spillovers occur when a subsequent behaviour is not consistent with the previous
behaviour. For instance, Tiefenbeck et al. (2013) show that the respondents exposed to an
intervention designed to reduce their water consumption reduced their water consumption but
increased their energy consumption. Such a behavioural intervention thus has a less desirable

aggregate effect, as the overall effect of the two behavioural changes may be negative.

Academics have argued that the direction of spillover effects may be influenced by the
motivation behind the action (Truelove et al., 2014; EIf et al., 2019). For example, negative
spillover effects can occur when the initial behaviour is considered to be “too easy” and, thus,
less of an expression of the individual's motivation to act “green” (EIf et al., 2019). Moral
licencing is argued to be one mechanism for negative spillovers. It occurs when an individual
feels entitled to engage in a non-environmentally friendly behaviour subsequent to a PEB
(Blanken et al., 2015). For example, nudging people into giving a charitable donation can crowd

out future pro-social acts because of moral licencing (Sachdeva et al., 2009).

Another mechanism that can explain negative behavioural spillovers is rebound effects. These
effects occur, for instance, when financial savings as a result of one PEB are spent on a non-

environmentally friendly behaviour (EIf et al., 2019). For example, if an eco-friendly product
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becomes cheaper, consumers are more likely to choose it (direct effect). However, they
simultaneously become more likely to consume it in excess quantities (rebound effect). This
can have a net negative environmental impact because of the increase in total consumption.
Finally, researchers have suggested that behavioural interventions inducing environmental
action through guilt or fear are likely to produce negative spillovers, as the initial behaviour

may not be a true representation of one’s motivation (Truelove et al., 2014).

In summary, behavioural spillovers can amplify, eliminate or reverse the initial positive effect
of a behavioural intervention (Truelove et al., 2014). Therefore, decision-makers who design
such instruments should not only consider direct effects but also take any subsequent indirect
effects into account. The next section presents an experimental study examining the presence

of behavioural spillovers that affect consumers’ future decisions.

EXPERIMENTAL STUDY

Aim

The experimental study is based on the use of identity-priming behavioural interventions to
promote green consumer behaviour. This means raising the consumers' awareness of their own
green identity. Research shows that labelling people who view themselves as environmentally
friendly as environmentalists leads to increased identification with green behaviour (Lacasse,
2016). This can subsequently increase the likelihood of engaging in PEBs (Lacasse, 2016).
Previous research also suggests that such interventions may have negative spillover effects
(Fanghella et al., 2019; Tiefenbeck et al., 2013). Hence, the extant literature does not provide a

conclusive perspective. Therefore, this experimental study aims to advance our understanding

of behavioural spillovers in such settings.
Conceptual framework

Research suggests that motivation and commitment are important variables for the direction of
spillover effects. People with a higher motivation to engage in a given behaviour have a lower
probability of negative spillover effects (Truelove et al., 2014). ldentity-based motivation
theory indicates that an individual's perceived green identity influences that individual’s
motivation to engage in PEBs (EIf et al., 2019). Green identity correlates with green
preferences, intentions and behaviours. Reminders of previous environmentally friendly

behaviour can, thus, strengthen the individual's green self-identity, which can lead to
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subsequent environmentally conscious behaviour (Van der Werff et al., 2014b). Moreover,
Whitmarsh and O’Neill (2010) find that reminders of previous environmentally friendly
behaviours lead to higher assessments of one’s own green identity, which increases the

likelihood of subsequent PEBs.

However, self-identity does not always stimulate more sustainable consumption (Fanghella et
al., 2019). For instance, positive spillover effects may be absent if the individuals incur direct
costs by acting in an environmentally friendly manner. Along these lines, Poortinga et al. (2013)
find that people who pay a fee for plastic bags experience increased green identity, but that this
does not lead to spillover effects. This may be because the behaviour is externally regulated
through a fee and, therefore, does not evoke internal motivation (EIf et al., 2019).

One weakness in the behavioural spillover literature is that the studies are largely based on self-
reported surveys, which makes the results less reliable (e.g., Lanzini & Thggersen, 2014;
Thomas et al., 2016; EIf et al., 2019). For instance, EIf et al. (2019) report spillover effects in
consumer behaviour using self-reported change in behaviour in a given period. Studies based
on such self-reported behaviour do not necessarily provide a reliable picture of actual
behaviour, as individuals subconsciously state that they make better choices than they actually
do to ensure social acceptance (Kormos & Gifford, 2014). Experimental studies can provide
more accurate measurements of behavioural change as a result of behavioural spillovers
(Truelove et al., 2014).

Experimental setting

The experiment in this study centred on identity priming as an intervention and investigated
behavioural spillover effects, as shown in Figure 2. The experiment was based on a choice
situation, such that the respondents were exposed to a behavioural intervention directed at the

first PEB and subsequent spillover effects on the second PEB were captured.
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Figure 2: Behavioural spillovers from PEB 1 to PEB 2

The experiment was conducted online. In the first choice, all participants were presented with
a situation in which they had to choose a meal for dinner. The alternatives were a vegetarian
burger and a regular beef burger, where the choice of a vegetarian burger was the first PEB.
The participants were then presented with a choice of French fries and drinks. These choices
did not involve more or less green alternatives, but they worked as filler tasks, creating some
time distance between the first and the second PEB. Finally, respondents were asked to choose
a dish soap with which to wash their dishes after the meal. They could choose between an
environmentally friendly soap or a high-strength soap, where the former was the second PEB.
This choice can thus capture spillover effects from PEB 1 to PEB 2. Furthermore, the
respondents belonging to the intervention group were reminded of their previous
environmentally friendly actions before PEB 1. The aim of the identity-priming intervention

was to increase the likelihood of the PEB in the first choice.

The experiment was conducted in November 2019 and was distributed by Norstat. A nationally
representative sample of participants was recruited to participate in the experiment. The
participants were divided into three groups. Participants in group 1 received the identity-
priming intervention. Groups 2 and 3 were control groups. Participants in group 2 did not
receive the identity-priming intervention but they answered the same questions as group 1.
Group 3 was subjected to the same intervention as group 1 but was not presented with the first
environmentally friendly alternative. Instead, they were asked to choose between a beef burger

and a cheeseburger (the green choice was left out).
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Figure 3: Experimental design

At the end of the experiment, the participants answered questions about their own perceived
environmental profile. In other words, they were asked to assess their own perceptions and
preferences with regard to sustainability. In this way, | controlled for participants with a
stronger environmental profile, which has been shown to be important for consumer behaviour
(Skard et al., 2020).

Findings

Of the participants, 53% were women. The average age of the participants was about 45 years
(standard deviation = 17.68). Table 1 summarises the results of the experiment.
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Table 1. Summary statistics

Group Observations (N) Mean score Mean score
(PEB) (choice of soap)

Total F M Total F M Total F M

Group 1 135 67 68  0.13 0.22 0.04 0.52 0.61 0.44

Group 2 135 79 56 0.19 021 0.16 0.61 0.63 0.59

Group 3 135 69 66 0.60 0.65 0.56

Table 1: Mean scores on PEBs for all participants (score = 1 indicates PEB)

When participants were exposed to identity priming, they were less likely to choose the
environmentally friendly alternative in the first and second choice settings, as shown in Table
1. The effect was stronger among men than among women. However, the behavioural
intervention did not have a statistically significant effect across the three groups (see Table 2).
The participants in group 1 were less likely to engage in the first and the second PEBs compared
to the control groups, but the result was not statistically significant (p = 0.281 and p = 0.119,
respectively). This is in contrast to previous findings that identity priming increases the
likelihood of green behaviour (Van der Werff et al., 2014b). Furthermore, the age of the
participants was negatively associated with the tendency to engage in the PEBs — that is,
younger people were more likely to adopt green behaviour. As expected, participants who
scored high on the environmental-profile questions were also more likely to exhibit green

behaviours. These results were statistically significant (see Table 2).
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Table 2. Effect of identity priming

1) (2)
PEB 1 Confidence interval PEB 2 Confidence interval
Groupl -0.0465 [-0.1312,0.0383] -0.0931 [-0.2018,0.0155]
Enr 0.0634™" [0.0331,0.0938] 0.1324™ [0.102,0.1630]
Profile
Age -0.0040" [-0.0064,-0.0016] -0.0036™ [-0.0061,-0.0010]
Gender  0.0685 [-0.0179,0.1549] 0.0106 [-0.0807,0.102]
Group 3 -0.0073 [-0.1156,0.1010]
_cons 0.0691 [-0.1053,0.2434] 0.2244" [0.0424,0.4063]
N 270 405

95% confidence intervals in brackets.

*p <0.05, ™ p<0.01, ™ p<0.001

Although the behavioural intervention did not have an effect on the first PEB, there were
positive spillover effects from the first to the second PEB. Participants who chose the vegetarian
burger (PEB 1) had a greater tendency to choose the environmentally friendly soap (PEB 2),
regardless of whether they had been exposed to the behavioural intervention. This result was
statistically significant (n = 270; see Table 3). This finding must be interpreted with caution, as
it is possible that those who chose the vegetarian burger had a stronger environmental profile,
and, thus, intuitively also chose the environmentally friendly soap. However, the result
remained consistent after isolating for respondents with a lower environmental profile (less than
the fiftieth percentile; n = 67). In other words, people were more likely to choose
environmentally friendly soap if they first chose the vegetarian burger, regardless of their
profile in terms of sustainable lifestyle. The effect was statistically significant and stronger in

women than in men (see Table 3).
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Table 3. Spillover effects (from PEB 1 to PEB 2)

@? 2P Q)
PEB 2 Confidence PEB 2 Confidence PEB 2 Confidence
interval interval interval

PEB 1 0.1696" [0.0134,0.3259] 0.4708" [0.0575,0.8842] 0.7301™ [0.1986,1.2616]
Enr 0.1200™" [0.0796,0.1605] 0.1301" [0.000574,0.2597] 0.1245 [-0.0735,0.3226]
Profile
Age -0.0036" [-0.0067,-0.0004] -0.0053 [-0.0118,0.00104] -0.00580  [-0.0155,0.00393]
Gender 0.0197 [-0.0925,0.1318] 0.0010 [-0.2195,0.2216]
_cons 0.1953 [-0.0279,0.4186] 0.2254 [-0.1804,0.6314] 0.2306 [-0.3729,0.8342]
N 270 67 27

95% confidence intervals in brackets.
“p<0.05 " p<0.01, ™ p<0.001

2 Spillovers from PEB 1 to PEB 2
b Spillovers from PEB 1 to PEB 2 for participants with a lower environmental profile
¢ Spillovers from PEB 1 to PEB 2 for female participants with a lower environmental profile

CONCLUSION AND IMPLICATIONS

The spillover effects of PEBs can have significant implications for businesses and policy
makers with regards to encouraging consumers to choose more sustainable lifestyles. This
article provides evidence of potential effects of behavioural spillovers on PEBs. However, the
results also show that it is not easy to design and successfully implement behavioural

interventions, even when potential spillover effects are taken into account.

On the one hand, the behavioural intervention in this study — identity priming - did not succeed
in promoting participants' behaviour in the treatment group significantly pro-environmental
than the participant’s behaviour in the control group. A previous mediation analysis by
Fanghella et al. (2019) showed that reminding people of their previous sustainable actions may
create moral licensing effects that may lead them make less pro-environmental decisions. This
could be one possible explanation for the fewer pro-environmental choices in the treatment
group in this experiment. However, at the same time, the findings also show that the participants
who behaved in a pro-environmental manner in the first choice were more likely to act pro-
environmental in the second choice. This result remained consistent for participants with a low
environmental profile and the effect was stronger for women. This finding may indicate that
there is a consistency effect — in other words, participants want to act consistently with regard
to the given PEBs (Truelove et al., 2014).
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In this study, I have further investigated the possibility of creating positive spillover effects for
sustainable consumption across decision-making situations. The study offers mixed results
regarding the effects of identity priming. Van der Werff et al. (2014a, b) and Lacasse (2016)
have shown that reminding a consumer of previous environmentally friendly behaviour can
lead to a stronger perceived environmental profile and more environmentally friendly choices.
The results in this study, on the other hand, are more in line with the findings of Fanghella et
al. (2019), where the participants in the identity-priming group were less likely to act pro-
environmentally than the participants in the control group. Although the findings of the
experiment presented here do not unequivocally show that identity priming is effective in
promoting green choices, they do demonstrate positive spillover effects from the first behaviour
to the second. A recent study by Henn et al. (2020) showed that a change in attitude towards
sustainable consumption can be a predictor of positive spillover effects. This suggests that
policy instruments should be designed in a way that positively influences consumers' attitudes
toward environmentally friendly behaviours, as doing so can promote PEBs across multiple
choice settings. At the same time, spillover effects are a relatively new phenomenon in the
literature. We can see anecdotal examples of spillover effects in everyday life, such as when it
seems that someone is operating on moral licencing (e.g., when John Kerry flew to Iceland on
a private jet to receive a climate award). Similarly, spillover effects can be seen at a more
aggregate level in, for example, rebound effects between water and energy consumption (Baca-
Motes et al., 2013; Thomas et al., 2016; Tiefenbeck et al., 2013). These are examples of how

these effects manifest in daily life.

This study has investigated PEBs and their consequent spillovers in a hypothetical online
setting. Hypothetical settings carry the risk that participants’ behaviours may be influenced by
the desire for social acceptance (Grimm, 2010). The literature lacks field studies and thorough
evidence on this subject. Lab experiments, such as the one presented above, can be a good
starting point for creating insights that can be further studied in the field across different
contexts. Additional studies are also needed to investigate choice settings in which potential
negative spillovers are more prevalent than potential positive spillovers. In addition, more
research is needed on the mechanisms behind spillover effects, such as factors that mediate or
moderate the direction and effect of those spillovers.

Nevertheless, the findings presented here contribute to a better understanding of PEBs and
spillover effects. The study provides insights into the potential effects of identity priming,

although the results indicate that further research into its effectiveness is required. Such priming
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is already used in practice and the results of this study show that the decision-makers must treat

such policy instruments with caution, as they can have unintended effects.
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Behavioural Spillunders in Sustainable Investment Decisions

ABSTRACT

Sustainable investment is a key pillar of sustainable finance and plays an important role in
sustainable development. In an attempt to understand the factors that may encourage sustainable
investments, the extant literature has examined investor behaviour toward sustainable
investments from multiple dimensions. However, we lack empirical research on how
expectations of future behaviours, also referred to as “behavioural spillunders”, may influence
sustainable investment behaviour. Using experiments as research methodology, this paper
investigates the behavioural spillunder effects of expected future pro-environmental behaviours
on investors’ intentions to invest sustainably at a given time. The findings from Study 1 (n =
201) suggest that investors who expect to make pro-environmental donations in the future are
less likely to undertake sustainable investments today. However, this effect is not statistically
significant. Study 2 introduces small potential costs for exhibiting pro-environmental
behaviours. The findings from Study 2 (n = 295) suggest that investors who expect to
voluntarily donate in the future are less likely to invest in sustainable investments today. The
effect is statistically significant only for respondents who have a more favourable attitude
toward donation. The findings indicate that the mere expectation of pro-environmental
behaviours in the future can influence sustainable investment behaviour. At the same time, the
paper highlights the limitations of lab experiments for studying the spillunder phenomenon and

the need to advance the spillunder literature through natural field experiments.
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INTRODUCTION

Sustainable investments (SI)? — that is, investments that take social, environmental or ethical
concerns alongside financial returns into account — have become increasingly prevalent in
financial markets (Hong & Kostovetsky, 2012; Renneboog et al., 2012). At the same time, the
extant literature suggests that the popularity of non-sustainable stocks among investors has not
shrunk, and these stocks still generate remarkable returns and outperform the market (e.g., S&P
500 Index) (Ghouma & Hewitt, 2019). There could be several reasons for this phenomenon.
For instance, investors, especially retail investors, do not necessarily boycott sin companies.
Instead, they may balance non-sustainability and sustainability with respect to companies’
returns and ethics (Colonnello et al., 2019). It is also possible that investments in non-
sustainable stocks could be a manifestation of complex consumer psychology.

The extant literature suggests that SI could be motivated by both pecuniary and non-pecuniary
factors (Dgskeland & Pedersen, 2016; Gutsche et al., 2016). Moreover, differences may exist
among different groups or types of investors. For instance, while institutional investors may
avoid investing in non-sustainable stocks because they are subject to social pressures arising
from their public exposure, retail investors may not be subjected to such external scrutiny and,
hence, may be more likely to hold these stocks for pecuniary reasons (Colonnello et al., 2019).
In addition, despite the apparent interest in Sl, private investors are likely to be cautious with
Sl due to the perception of high volatility within SI and their relatively short time horizon for
investments (Paetzold & Busch, 2014).

Against this backdrop, studies have focused on behavioural aspects that might influence the
demand for Sl (e.g., Bassen et al., 2019; Brodback et al., 2019). However, these studies take
behaviour as a static phenomenon, in contrast to recent studies in consumer psychology that
suggest that pro-environmental consumption behaviour could have long-lasting cross-
behavioural effects over time (Truelove et al., 2014). These phenomena are often referred to as
pro-environmental behavioural (PEB) spillovers and spillunders (Truelove et al., 2014; Krpan
et al., 2019). Thus, a key question is the following: Can Sl in retail settings be influenced by

PEB spillunders? In other words, can a retail investor’s inclination to invest sustainably be

2 Different terms are used to describe various types of such investments, including “socially responsible
investments” (SRI), “responsible investments” (RI) and “ethical investments”. In this paper, I consistently use
the term “sustainable investments” (SI) to refer to this broader category of investment behaviour, even in cases
where I refer to papers that have used other terminology, such as “SRI”.
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undermined by his or her expectation of adopting other PEBs in the future? This paper aims to

answer this question.

PEB spillovers represent a change in a person’s evaluation of a PEB subsequent to another PEB
(Raufeisen et al., 2019; Truelove et al., 2014; Thagersen & Crompton, 2009). Related to this
phenomenon are behavioural spillovers in reverse or behaviour spillunders. This imply that the
expectation of a behaviour influences the behaviour that precedes it (Krpan et al., 2019). The
literature on behavioural spillunders is limited, especially with regard to spillunder effects on
investment behaviour (Maki et al., 2019). Assuming that investors incorporate both pecuniary
and sustainability-related concerns into their investment decisions (Anand & Cowton, 1993;
Dgskeland & Pedersen, 2019; Gutsche et al., 2016), the lack of literature and the importance of
Sl make it worthwhile to investigate whether expectations of future PEB could affect investors’
utility functions and influence investment behaviour. This paper aims to contribute to this
research gap by investigating potential PEB spillunders in Sl decisions and the determinants

thereof.

| conducted a combination of online lab experiments to investigate the effects of spillunders in
an Sl scenario. In two online experiments (n =201 and n = 295), | analysed whether anticipation
of PEB in the future (i.e., a donation to an environmental NGO) could influence the likelihood
of PEB (i.e., investing in Sl) in the present. The findings from the two studies reveal that
investors who expect to engage in a PEB in the future (i.e., a donation) are less likely to invest
in Sl in the present. Importantly, however, the difference is not statistically significant.
Furthermore, the findings of Study 2 suggest that a group of investors with more favourable
attitude toward donation are less likely to invest in SI and this result is statistically significant.
Overall, the two studies contribute to the growing literature on SI and how spillunder effects

may influence this investment behaviour.

The remainder of this paper proceeds as follows. The next section first accounts for the extant
research on Sl behaviour, which is the behaviour under investigation. | then outline the
phenomena of spillovers and spillunders, and their applications to Sl. Thereafter, | present the
experimental design and my methodological choices, while the subsequent section outlines the
findings from the experiments. Finally, | discuss the findings in the light of the extant literature

and outline potential policy implications and avenues for future research.
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SUSTAINABLE INVESTMENT BEHAVIOUR

A vast body of literature investigates Sl in one-off behaviour settings. For instance, Dgskeland
and Pedersen (2019) show that investors are motivated by pecuniary objectives in high-stakes
situations, although the moral component is still relevant (Levitt and List 2007). Similarly,
Colonnello et al. (2019) suggest that retail investors, who face less scrutiny, are pecuniarily
motivated but balance their moral costs with perceived non-pecuniary benefits. Likewise, Glac
(2009) suggests a higher impact of pecuniary gains in investment decisions. At the same time,
a considerable stream of research shows the relevance of non-pecuniary motivations for Sl,
including psychological motives, values, norms, and feelings of a “warm glow” — the good
feeling that is derived from the act of giving (Gutsche et al., 2016; Gutsche & Ziegler, 2019).
Social preferences are likely to influence investors’ inclinations to invest sustainably (Bauer et
al., 2021), and investors are likely to use their Sl as for social signalling (Riedl & Smeets, 2017).
Even so, under non-pecuniary motives, the retail demand for Sl is highly sensitive to income
shocks and has been shown to decrease when economies are hit hard (D6ttling & Kim, 2021).
Overall, the literature documents both pecuniary and non-pecuniary factors that may affect

individuals’ inclinations to engage in SI.

Other studies have looked at various personal characteristics of investors that affect Sl
decisions. For instance, Brodback et al. (2019) suggest that personal values affect this
inclination. Altruistic individuals are more likely to invest sustainably with non-pecuniary
motivations, whereas individuals with egoistic values invest sustainably only for pecuniary
reasons (Brodback et al., 2019). Similarly, Rossi et al. (2019) propose that social investors are
motivated to invest sustainably for non-pecuniary reasons and that they are willing to pay a
price for such investments. However, individuals with higher perceived financial literacy are
less interested in SI (Rossi et al., 2019). Along the same lines, Dgskeland and Pedersen (2019)
show that financial arguments are more effective than moral arguments for high-wealth
investors in decisions to invest sustainably. This effect is particularly high for the wealthiest
investors. Gutsche and Ziegler (2019) argue that investors who derive high “warm glow”
feelings from sustainable investments, feel an affinity with left-wing parties, and exhibit strong
environmental awareness are more willing to sacrifice returns for the sustainability-related

benefits associated with Sl.

In summary, academic research on Sl focuses on fund (or stock) performance, investor
behaviour, investor types and characteristics, and so on (e.g., Bollen 2007; Kempf & Osthoff,
2007; Renneboog et al., 2008; Gutsche & Ziegler, 2019; Bassen et al., 2019; Brodback et al.,
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2019; Dgskeland & Pedersen, 2019). Researchers have looked at different pecuniary and non-
pecuniary factors as well as investor characteristics that motivate SI. However, a common
denominator in the extant literature is that these models investigate sustainable behaviour in
investment decisions as a static phenomenon. There is consequently scarce insight into possible
dynamics by which past (or future) behaviours influence Sl decisions. This is problematic, as
recent studies in consumer psychology shows that consumer behaviour is a dynamic
phenomenon, and that it has lasting effects across time and context. These effects — often coined
behavioural spillovers and spillunders — relate to how decisions may be shaped by past or future
behaviours. Thus, in order to promote Sl behaviour, they should be taken into account (Henn
etal., 2020). In the following section, | account for the phenomena of spillovers and spillunders,
and their applications to our understanding of SI behaviour.

SPILLOVERS AND SPILLUNDERS

Spillovers can be the result of various phenomena, such as image transfer (i.e., the image or
associations consumers hold for one object may be transferred to another object depending on
multiple factors, including the nexus between the two objects; Smith, 2004). People are likely
to transfer information, such as attributes, from one entity to an associated entity, which results
in spillover effects (Raufeisen et al., 2019). Using a theoretical model developed by Raufeisen
et al. (2019), spillovers can be explained in two steps:

Step 1: Cognitive association between two entities (e.g., two different PEBs).

Step 2: The transfer of attributes from one entity to another (e.g., from one PEB to the
other).

A cognitive association between the two entities is essential for the occurrence of spillovers.
Such an association can be the result of such factors as how individuals store information
(associative network theory) or shared functional aspects (the contrast model) (Raufeisen et al.,
2019). The second step requires the transfer of attributes from one entity to another, which
could be the result of cognitive efficiency, a need for causation or a preference for cognitive
harmony (Raufeisen et al., 2019).
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Figure 1: A theoretical model of spillover (cf. Raufeisen et al., 2019).

Figure 1 shows that for the two mentally connected entities (e.g., two PEBS), individuals store
information in the form of associative networks that enable the transfer of attributes between
the two entities. If a respective association exists, individuals are likely to align attitudes toward
the two entities or use one as an information surrogate for the other. This process could be
driven by cognitive efficiency, a need for causal explanations or preference for a harmonious
state, thereby leading to spillover effects (Raufeisen et al., 2019). For instance, a person who
has adopted one PEB (e.g., to be a conscious recycler of household waste) might associate this
behaviour with other daily PEBs, such as using public transport or adopting a vegetarian

lifestyle.

Spillovers are regarded as positive if the subsequent behaviour is consistent with the previous
behaviour, while negative spillovers arise if the subsequent behaviour is not consistent with the
previous behaviour (EIf et al., 2019). Negative spillovers are likely if the initial behaviour is
deemed too easy and less representative of one’s motivation (Elf et al., 2019). An example of
negative spillover is an increase in energy use in response to a decrease in water use (Tiefenbeck
etal., 2013). Moral licencing is argued to be another reason for negative spillovers. This occurs
when an individual feels entitled to engage in a non-environmentally friendly behaviour

subsequent to engaging in a PEB (Blanken et al., 2015). For example, nudging people into
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giving charitable donations can crowd out future pro-social acts because of moral-licencing
effects (Sachdeva et al., 2009). Rebound effects are another type of negative spillover. They
occur when financial savings from one PEB are spent on a non-environmentally friendly
behaviour (EIf et al., 2019). For instance, a person who saves money from not having a car
(which benefits the environment) might choose to spend the saved amount on a flight to a
summer destination. Thus, when a behavioural intervention induces a single PEB, the aggregate
impact after accounting for spillover effects of that intervention may eliminate or even reverse
the intervention’s initial positive effect (Truelove et al., 2014). Consequently, policy makers
designing behavioural interventions to induce PEB should study not only their direct effects but

also the aggregate effect after accounting for any spillovers.

Some studies have investigated spillover effects across different domains (Truelove et al., 2014;
Maki et al., 2019). However, a common and predominant phenomenon, known as “spillovers
in reverse”, is still understudied and lacks concrete empirical research (Krpan et al., 2019).
“Spillovers in reverse” refers to the idea that the prospect of a future PEB could influence the
likelihood of PEB in the present (see Figure 2). For example, an expectation of donating blood
in the future may give an individual a “licence” to behave less ethically in the present (Cascio
& Plant, 2015). This mirror image of behaviour spillovers is referred to as “behavioural

spillunders” (Krpan et al., 2019).

SPILLOVER EFFECTS

Intervention | Behaviour1l |--+-- » Behaviour 2

SPILLUNDER EFFECTS
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Figure 2: Visualization of spillunders (cf. Krpan et al., 2019)
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A literature review by Krpan et al. (2019) shows that only a few articles have investigated the
spillunder phenomenon thus far. However, none of them investigate spillunders for PEBs in
general or for Sl in particular. Furthermore, Krpan et al. (2019) argue that the existing
theoretical models developed for the behavioural spillover phenomenon do not necessarily
apply to spillunders. Instead, they categorise spillunder effects into two types of effects:
“enhancing” and “extinguishing” spillunders, respectively. Enhancing spillunders are those
spillunder effects in which the prospect of behaviour 1 could increase the likelihood or
prevalence of behaviour 0. That is, the effect of the spillunder effect is largely positive. An
example would be if the anticipation of acting in a pro-environmental manner tomorrow makes
a PEB more likely today in order, for instance, to act consistently or in line with one’s identity.
On the other hand, extinguishing spillunders are those spillunder effects in which the prospects
of behaviour 1 could decrease the likelihood or prevalence of behaviour 0 (Krpan et al., 2019).
This refers to situations in which the knowledge that one will act pro-environmentally tomorrow
gives the individual “leeway” to act in an anti-environmental manner today. Such effects could
be explained by psychological mechanisms, such as moral licensing, moral cleansing, emotion

regulation, energisation, construal level, and savouring and dread (Krpan et al., 2019).

The empirical research on spillunders is limited (Krpan et al., 2019). | contribute to this
literature by studying potential spillunder effects in the Sl setting. In the following section, |

outline the experimental design underlying the two empirical studies in this paper.

RESEARCH BACKGROUND

This paper uses an experimental research methodology to study potential behavioural
spillunders in sustainable investment decisions. Experiments are a valuable and widely used
empirical strategy for studying consumption practices and consumer psychology (Sawyer et al.,
1979; Falk & Heckman, 2009). | adopted a lab-experimental approach based on two online
survey experiments with the aim of demonstrating the effect of pro-environmental spillunders
on retail investors’ inclinations to invest sustainably. I thus aim to contribute an understanding
of the behavioural dynamics of investment behaviours that have so far been investigated as
static individual decisions (e.g., Rossi et al., 2019; Dgskeland & Pedersen, 2016; Webley et al.,
2001; Statman, 2004; Beal et al., 2005).

From an empirical standpoint, the goal is to shed light on the potential influence of a PEB

spillunder on SI behaviour — that is, whether the expectation of a future PEB influences the
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decision to invest sustainably today. | built the experimental design on an intervention that
induced anticipation of a future PEB — a donation to an environmental NGO. This allowed me
to reveal whether such anticipation can influence an individual’s decision to invest sustainably
in a preceding behaviour. Donations to environmental charities have previously been suggested
to induce PEBs spillunders in experimental settings (Krpan et al., 2019). The two studies in this
paper build on a similar treatment in which retail investors are exposed to a scenario including
the anticipation of a donation to an environmental NGO in the future. Their investment
behaviour (i.e., investing in an Sl asset (stock or fund)) is then measured in the present time. In
the following, | describe the two experimental studies in which these relationships are

investigated.

STUDY 1
a) Aim and Sample

In Study 1, I designed an experimental study to investigate whether there are spillunder effects
of an anticipated future donation to an environmental NGO (PEB 1) on retail investors’
inclination to invest sustainably today (PEB 0). | designed and conducted a randomised online
survey experiment that was run by the Norwegian panel data service Norstat. | collected
responses from 201 participants, who were largely representative of the Norwegian population

on observable characteristics.
b) Experimental Setting

The participants in the experiment were exposed to a hypothetical scenario in which they had
inherited a large sum of money (NOK 500,000; approximately USD 50,000). They were told
that a stipulation of the inheritance was that they were required to invest the money for the long
term. The participants were presented with a list of more and less sustainable mutual funds (see
Table 1) and were asked to rank them in order of preference (1 = most preferred mutual fund,
4 = least preferred mutual fund). The two mutual funds classified as more sustainable
represented the Sl choice. Furthermore, as different retail investors may have different risk
preferences, the investors had the option to choose more or less sustainable mutual funds with

stable or volatile returns.

To investigate potential spillunder effects, half of the participants were randomised into a

treatment group and informed that the inheritance also stipulated that they make a donation of
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NOK 5,000 (approximately USD 500) to an environmental NGO fighting climate change.
Importantly, this information was provided to participants in the treatment group before they
were presented with the investment choice. In this way, they could anticipate the donation prior
to making their investment decisions. The other half of the participants were randomised into
the control group and they only received the information about the donation requirement after
they had indicated their investment preferences. In addition to the ranking of mutual funds,
variables pertaining to participants’ demographics, environmental profiles, attitudes toward
donation, attitudes toward Sl, and social norms were measured and controlled for in the analysis

(Ajzen, 1991). Table 1 covers the experimental design.

Table 1. Experimental design

Groups Treatment Mutual Funds

Group 1 Prior information on donation Mutual fund A (not environmentally
friendly, stable return)

Mutual fund B (environmentally friendly,
Group 2 No prior information on donation volatile return)

Mutual fund C (environmentally friendly,
stable return)

Mutual fund D (not environmentally
friendly, volatile return)

c) Empirical Findings

Of the participants (n = 201), 54% were female. The average age in the sample was 43 (standard
deviation = 10.60). Overall, the subjects in the treatment group expressed less preference for Sl

than the participants in the control group (see Figure 3).
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Figure 3: Average investment in SI for the two experimental groups

Overall, | found no statistically significant spillunder effect of the anticipation of the donation
(PEB1) on the investment decision (PEBO) (see Table 2). Compared to the control group, the
participants in the treatment group were less likely to prefer sustainable mutual funds over less
sustainable funds. However, this preference was not statistically significant at the 95%
confidence level. In terms of demographics, young participants and females were more likely
prefer sustainable investments than older participants and men. Furthermore, perceived social
norms in favour of Sl positively influenced the inclination to invest sustainably (p = 0.026).
However, participants’ attitudes toward sustainability-related donations or Sl were not

significantly associated with their investment behaviours.
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Table 2. Summary statistics

SI Confidence interval

Treatment -0.0318863 [-0.14607, 0.0822974]
Group
Age -0.0069584* [-0.012321, -0.0015959]
Gender 0.122506* [0.0073846, 0.2376274]
Enr_profile 0.0126129 [-0.0386477, 0.0638734]
Attitude_donatio 0.0081585 [-0.0003688, 0.0166857]
n
Attitude_SI 0.0005549 [-0.0102182, 0.011328]
Social_norms .0568201* [0.0067291, 0.106911]
_cons 0.3628384 [0.0189651, 0.7067118]
N 201

Notes:

95% confidence intervals in brackets Treatment = 1 for prior information on donation

Gender = 1 for male, = 2 for female

*

p <0.05 " p<0.01, " p<0.001 Attitude_donation — attitude toward environmental donations

Attitude_SI — attitude toward Sl
Social_norms — perceived social norms on Sl

Overall, the results of Study 1 were inconclusive. The experimental study failed to demonstrate
a spillunder effect of the anticipated donation on the decision to invest sustainably. It is
important to note that Study 1 was based on a purely hypothetical choice setting. In addition,
the participants did not have any tangible incentives that could influence their investment
decisions, which previous studies suggest may be important in such decisions. | therefore
developed a second experimental study to rectify these shortcomings of Study 1’s experimental

design. | discuss the experimental design and results of Study 2 in the following section.
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STUDY 2
a) Aim and Sample

As in Study 1, the aim of the second experiment was to investigate whether an anticipated future
donation to an environmental NGO (PEB 1) has spillunder effects on retail investors’
inclinations to invest sustainably in the present (PEB 0). The study was also conducted as an
online survey experiment using a sample of business students (n = 295). Academics have argued
that college students can be appropriate research subjects for gauging investor behaviour when
the research emphasis is on underlying psychological processes, as in this case (Elliott et al.,
2007; Kardes, 1996). The sample in this online experiment was mostly composed of bachelor’s

and master’s students from a Norwegian business school.
b) Experimental Setting

The experimental setting was similar to Study 1. However, as noted above, | aimed to rectify
the shortcomings related to the characteristics of the hypothetical scenario and the lack of
incentives associated with the choice. In Study 2, the choice setting was simplified so that the
participants had only two investment options: one sustainable stock and one less sustainable
stock. The participants were informed that the sustainable stock had a historically lower rate of

return than the less sustainable stock, but the same level of volatility and risk.

At the start of the experiment, the participants were given NOK 150 (approximately USD 15)
to invest, and they could either invest in one of the two stocks or share it across the two stocks.
They were informed that their returns would be based on computer-simulated stock
performance for each of the stocks. Furthermore, they could choose to donate a small portion
of their earnings (NOK 10; approximately USD 1) to an environmental NGO fighting climate
change. The experiment was incentivised in the following manner: if a participant managed to
keep their wealth of more than NOK 150 from their investment choices, they would be entered
into a drawing in which they could win a BOSE headset (approximate value: USD 300). In this
setting, participants who donated NOK 10 from their earnings incurred a cost that influenced
their chances of winning the headset. If they believed that the sustainable investment had lower

expected returns, this would add to their perception of reduced chances in the draw.

The participants were randomised into three experimental groups (see Table 3). Before making
their investment decisions, participants in group 1 were told that NOK 10 would be deducted
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from their earnings and donated to the environmental NGO. Thus, the donation was forced and
pre-determined for group 1. Participants in group 2 were informed that they had an option to
donate to the NGO before they made their investment decisions. In other words, they could
voluntarily choose to donate to the environmental NGO. Participants in group 3 were given the
option to donate to the environmental NGO after they had made their investment choice. In this
way, the participants in groups 1 and 2 could anticipate the donation prior to their investment
decision, while the participants in group 3 could not. Table 3 summarises this experimental
design. In addition, similar to Study 1, variables concerning participants’ environmental
profiles, attitudes toward donation and Sl, social norms and demographics were measured and

controlled for in the analysis.

Table 3. Experimental setting

Groups Intervention Stocks
Group 1 Prior information on donation. Donation is Sustainable stock — SI (with
forced. historically low return)
Group 2 Prior information on donation. Donation is
optional. Less sustainable stock (with

historically high return)

Group 3 (control No prior information on donation.
group)

¢) Empirical Findings

Of the participants (n = 295), 35% were female. The average age in the sample was 24 (standard
deviation = 3.27). Overall, and as in Study 1, | found no statistically significant spillunder effect
of the donation on the Sl choice. However, when inspecting the investment behaviour of the

experimental groups, several patterns emerged. In comparison with the control group (i.e.,
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group 3), the participants in group 2 were more likely to invest in the less sustainable stock than
the sustainable stock. However, this effect was not statistically significant (CI [-21.83, 2.203];
p = 0.10). This may be indicative of an extinguishing effect of the donation on the inclination
to invest sustainably when a donation is voluntary. However, as these results are not statistically
significant at 95% confidence level, they should be interpreted with caution (see Figure 4 and
Table 4).

Interestingly, I find an inverse relationship between participants’ attitude toward donations and
their inclination to invest sustainably. In other words, a more positive attitude toward donations
to an environmental NGO is negatively correlated with an inclination to invest sustainably. This
effect is statistically significant (p = 0.011; see Table 4). This finding suggests that participants
who expressed that protecting the environment was important to them and who felt that their
donation could positively affect the environment were less likely to invest sustainably. To
further probe this finding, | conducted additional analyses. A subsequent analysis showed that
among participants with a more positive attitude toward the donation (the fiftieth percentile and
above), the inclination to invest sustainably decreased when they were provided with prior
information on the voluntary donation. This result was statistically significant (p = 0.021; CI [-
25.66,-0.942]; N = 139; see Figure 5 and Table 4).

Other factors were also found to influence the inclination to invest sustainably. Participants
with a stronger environmental profile were more inclined to engage in Sl and the effect was
statistically significant (p = 0.0002). Furthermore, participants who had a more positive attitude
toward SI were more likely to invest sustainably. This result was also statistically significant (p
=0.002).
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Figure 4: Avg. investment in the sustainable stock (SI) vs less sustainable stock across the three groups
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positive attitude toward donations



Table 4. Summary statistics

SI Confidence Interval SI? Confidence Interval

Group_1 0.566 [-11.55,12.68] -0.179 [-16.05,15.69]
Group_2 -9.822 [-21.85,2.204] -19.76" [-36.47, -3.062]
Age 0.596 [-0.910,2.102] 1.345 [-0.756,3.447]
Gender -4.217 [-14.73,6.300] -2.692 [-16.59,11.20]
Enr_profile 8.391™" [3.904,12.88] 13.29™ [7.039,19.54]
Attitude_donation -0.918" [-1.627,-0.209]
Attitude_SI 1.193™ [0.459,1.926]
Social_norms 1.416 [-1.901,4.733]
_cons 22.006 [-21.499,65.513] -3.664 [-65.577,58.248]
N 295 139

95% confidence intervals in brackets Group 1: Prior information on forced donation

*p<0.05 " p<0.01, " p<0.001 Group 2: Prior information on optional donation

Group 3: No prior information on donation (control group)
3 Investment in SI for attitude_donation > 50" Percentile

GENERAL DISCUSSION

A considerable stream of literature on Sl accounts for both pecuniary and non-pecuniary
motives for such investments (e.g., Brodback et al., 2019; Riedl & Smeets, 2017; Wins &
Zwergel, 2016; Dgskeland & Pedersen, 2016). Researchers have also argued that investors who
have non-pecuniary motives to invest in sustainable stocks are willing to pay a price for such
investment decisions (Belghitar et al., 2014). Gutsche and Ziegler (2019) argue that one non-
pecuniary motive for SI is investors’ desire to experience a “warm glow” (Andreoni, 1990).
Such feelings can be a part of individuals’ utility function for investing sustainably (Gutsche &
Ziegler, 2019). However, a key question in this regard is how Sl behaviour can be influenced
if investors expect to receive feelings of warm glow from another source (e.g., a donation to an

environmental NGO in the near future). This paper has attempted to investigate this question.

The findings of the two experimental studies were not conclusive in this regard. While the
findings were not statistically significant, there were some indications that participants who
expected to donate to an environmental NGO in the near future were less likely to invest
sustainably today. A previous study by Meijers et al. (2015) suggested that people who donated
to charities subsequently expressed lower intentions of engaging in other PEBs. Thus, the
results in the present paper are more in line with those findings than the findings presented by
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Riedl and Smeets, (2017) and Nilsson (2009), which show that people who are more charitable
are also more likely to invest sustainably. A recent field experiment also suggested that people
who are engaged in volunteer activities engage in Sl significant less (Gutsche et al., 2020).
Finally, the present paper’s findings concerning the effect of the individual’s attitude toward SI
are in line with previous findings indicating that people are more likely to engage in Sl if they

believe in the effectiveness of Sl for environmental protection (Brodback et al., 2019).

| reiterate the need for caution when interpretating the findings presented here given the lack of
statistical significance. Several factors are likely responsible for the lack of clear results that fit
the theoretical framework presented in this paper. One factor potentially responsible for the
lack of spillunder effects can be the effortless nature of the two PEBs (i.e., donation and
investment in SI; Fanghella et al., 2019). In Study 1, there is no cost of adopting a PEB, while
in Study 2 there is a small potential cost associated with adopting a PEB. This could be one
reason for the limited statistical significance for spillunder effects in Study 2. Likewise, the
phenomena of spillovers or spillunders are difficult to demonstrate, especially in a lab, and
previous studies document a similar lack of statistically significant spillunder effects (e.g.,
Fanghella et al., 2019; Ghesla et al., 2019). Moreover, this paper is based on studies conducted
in a lab paradigm — past studies have raised concerns regarding the reliability of sustainable
behaviour in such hypothetical choice setting (Brunen & Laubach, 2022). Thus, there is a need
for additional research that investigates the conditions under which such effects may emerge.
Such research may, for instance, investigate actual SI choices in field experiments (Bauer et al.,

2021; Brunen & Laubach, 2022). | revisit the limitations of the studies in the next section.

To the extent that the results are suggestive of potential spillunder effects, the patterns in the
results of the two experimental studies are in line with “extinguishing” spillunders (cf. the
Krpan et al., 2019, framework). This effect was demonstrated in one of the sub-analyses, which
showed a significant association between participants’ more positive attitudes toward
donations’ effectiveness and the spillunder effect of anticipated donations on SI. Interestingly,
the mere expectation of a future PEB — and not necessarily the adoption of the PEB itself — can
influence the likelihood of engaging in a PEB at present. This is an important finding for the
advancement of spillover research as well as for policy makers (Krpan et al., 2019). However,
it needs to be interpreted carefully, as the main effect of intervention in both studies was

statistically insignificant.
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CONCLUSION AND LIMITATIONS

The present study has taken as its point of departure the call to adopt a dynamic perspective on
sustainable consumption and behaviour patterns by investigating potential spillover effects on
SI (Truelove et al., 2014). The rationale is that promoting or facilitating one behaviour without
accounting for potential spillover or spillunder effects in other, related behaviours can have
undesirable aggregate results (e.g., Chiou et al., 2011; Tiefenbeck et al., 2013; Hofmann et al.,
2014; Cascio & Plant, 2015).

Crucially, the findings of the two experimental studies in this paper provide only limited
evidence that such spillover effects occur in relation to Sl behaviour. In two experiments, |
investigated whether the mere anticipation of a PEB in the near future (in the form of a donation
to an environmental NGO) influences retail investors’ inclinations to invest sustainably in the
present. Overall, the two studies do not demonstrate a significant main effect. In other words,
the findings do not show spillunder effects of the future PEB (donation) on the present PEB
(SI). A further inspection of the results based on additional analyses revealed that investors with
a more positive attitude toward the effectiveness of donations were less inclined to invest
sustainably. Beyond my analyses of potential spillunder effects, |1 found socio-demographic
differences in the inclination to invest sustainability as well as significant associations between
social norms for SI and investors’ environmental profiles with regard to their inclination to

invest sustainably.

The findings of this paper should be interpreted carefully due to limitations introduced by the
experimental design. These shortcomings are also suggestive of potential avenues for future
research that could be more successful in demonstrating spillunder effects in Sl. I find limited
evidence of spillunder effects, which may reflect the fact that such effects are a complex
phenomenon and, in certain cases, the fact that the effects are small and weak (Maki et al.,
2019). Furthermore, such effects are likely to be more observable when the two behaviours are
closely related (Maki et al., 2019). There have also been questions regarding whether spillovers
and spillunders are stable phenomena, and the extent to which they diminish with respect to the

timespan between two behaviours in different contexts (Nilsson et al., 2017).

Importantly, given the hypothetical nature of the experimental setting, it might that the
participants in these experiments miscalculated the costs associated with donation in their

investment decisions. This relates to salience theory, which suggests that participants’ attention
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is drawn to the salient attributes and that participants are likely to assign disproportionate weight
to such attributes in a choice setting, such as the experiments presented in this paper (Bordalo
et al., 2013). It is not clear whether individuals take their future donations or social charities
into account in their investment decisions to the same extent as in these experiments, which
could lead to underinvesting in the SI option. Moreover, the lack of realism in the scenario-
based experiments implies that respondents may have felt the stakes were low (Levitt & List
2007). This might have been exacerbated by the lack of financial incentives for investing in
Study 1 and the relatively small magnitude of incentives in Study 2. Finally, some participants
might have overestimated their desire to engage in Sl due to social-desirability bias (Grimm,
2010).

This discussion highlights several fruitful avenues for future research that could rectify these
shortcomings. First, natural field experiments could be conducted to investigate this
phenomenon in real-life settings, such as in the setting of an online bank (Truelove et al., 2014;
Maki et al., 2019). An important benefit of such experiments would be that the sample would
consist of actual retail investors. Even with other experimental designs, future research would
benefit from the use of a sample of actual retail investors rather than a sample of the general
population (Study 1) or a student sample (Study 2). This would yield insights related to a more
relevant sample and strengthen the external validity of the investigation (Peterson & Merunka,
2014). Finally, future research could investigate PEBs other than donating to an NGO as the

first behaviour that induces the potential spillunder effect.
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APPENDIX

A.1. Brief overview of the experimental design in Study 1

Group 1 (treatment group)
The following information was presented in Norwegian to the participants in Group 1.

Page 1

Imagine that you have received NOK 500,000 in inheritance from a family member. You have decided
to invest the money for long-term savings. With this scenario in mind, please answer the following
questions based on how you would act in your real life. Your answers are completely anonymous.

Page 2 (Treatment)

In relation with the payment of the inheritance, you are informed that your family member had made it a
requirement that you should donate 1% of the inheritance, i.e. NOK 5,000, to an NGO that works with
environmental protection. The NGO works actively to combat climate change (e.g., tree planting and
other climate measures) and is valued by the authorities and the media for its efforts. You are obliged to
donate NOK 5,000 to the voluntary organization.

Page 3

You have four investment options, all mutual funds, to invest the money you have inherited. You are now
prompted to rank them in order of priority. Below is a brief description of these funds that can help you
in the assessment.

Mutual Fund A

Your first option is mutual fund A. Mutual fund A invests in several companies. In the previous year,
compared with the total market, the fund gave a stable return. This means that the fund gave a steady
return throughout the year.

Mutual Fund B

Your second option is mutual fund B. Mutual fund B invests in some environmentally friendly companies.
In the previous year, compared with the total market, the fund gave a volatile return. This means that the
fund sometimes gave higher and sometimes lower returns compared to the total market throughout the
year.

Mutual Fund C

Your third option is mutual fund C. Mutual fund C invests in several environmentally friendly companies.
In the previous year, compared with the total market, the fund gave a stable return. This means that the
fund gave a steady return throughout the year.

Mutual Fund D

Your fourth option is mutual fund D. Mutual fund D invests in some companies. In the previous year,
compared with the total market, the fund gave a volatile return. This means that the fund sometimes gave
higher and sometimes lower returns compared to the total market throughout the year.

Please rank based on the funds you want to invest (ranking 1 means the highest priority and
ranking 4 means the lowest priority):

] Mutual Fund A
Mutual Fund B
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O Mutual Fund C
Mutual Fund D

The respondents were then presented with a questionnaire to measure demographic characteristics,
behavioural attitudes and factors related to social norms.

Group 2 (control group)
The following information was presented in Norwegian to the participants in Group 1.

Page 1

Imagine that you have received NOK 500,000 in inheritance from a family member. You have decided
to invest the money for long-term savings. With this scenario in mind, please answer the following
questions based on how you would act in your real life. Your answers are completely anonymous.

Page 2

You have four investment options, all mutual funds, to invest the money you have inherited. You are now
prompted to rank them in order of priority. Below is a brief description of these funds that can help you
in the assessment.

Mutual Fund A

Your first option is mutual fund A. Mutual fund A invests in several companies. In the previous year,
compared with the total market, the fund gave a stable return. This means that the fund gave a steady
return throughout the year.

Mutual Fund B

Your second option is mutual fund B. Mutual fund B invests in some environmentally friendly companies.
In the previous year, compared with the total market, the fund gave a volatile return. This means that the
fund sometimes gave higher and sometimes lower returns compared to the total market throughout the
year.

Mutual Fund C

Your third option is mutual fund C. Mutual fund C invests in several environmentally friendly companies.
In the previous year, compared with the total market, the fund gave a stable return. This means that the
fund gave a steady return throughout the year.

Mutual Fund D

Your fourth option is mutual fund D. Mutual fund D invests in some companies. In the previous year,
compared with the total market, the fund gave a volatile return. This means that the fund sometimes gave
higher and sometimes lower returns compared to the total market throughout the year.

Please rank based on the funds you want to invest (ranking 1 means the highest priority and
ranking 4 means the lowest priority):

] Mutual Fund A
(| Mutual Fund B
(| Mutual Fund C
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(] Mutual Fund D

The respondents were then presented with a questionnaire to measure demographic characteristics, behavioural

attitudes and factors related to social norms. The respondents were also provided with information on the

donation, but only after they had made their investment decision.

A.2. Brief overview of the experimental design in Study 2

Group 1

Following information was presented to the participants in Group 1.

Page 1

You have been given 150 NOK to allocate your investments in two stocks. Your earnings from this

scenario will depend on the performance of the stocks, which will be computer-simulated based on the

individual stock history and overall market performance. Furthermore, we want to inform you that we

will deduct 10 NOK from your earnings and it will be donated to a charity organization fighting against

climate change. So, your final earnings from this scenario will be revenue from your stock performance
minus 10 NOK.

Page 2

Below are your two stock options for your investment;

Stocks | Sector Stock Avg. Market Div. 52- week | 52- week | Ethical
Price yearly Cap. yield high low Labelling*
return
Stock A | Energy | 14.91 8.56% $49.06 B | 5.84% | 21.04 8.41 A
Stock B | Energy | 9.48 4.18% $49.43 B 5.80% 13.61 5.98 A

*You can use the following formula to calculate the earnings from a stock:
Earnings = (Amount invested in stock * Avg. Yearly Return) + (Amount invested in stock * Div. yield)

*Ethical labelling represents the company’s environmental performance. Green illustrates strong pro-
environmental performance of the company whereas red suggest company has bad environmental performance.

Page 3

Please allocate your investment of 150 NOK in two stocks (total must be 150 NOK)

e Stock A
e Stock B

Afterwards the respondents were presented with a questionnaire to measure demographic characteristics,

behavioural attitudes and factors related to social norms.
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Group 2

The following information was presented to the participants in Group 2.

Page 1

You have been given 150 NOK to allocate your investments in two stocks. Your earnings from this

experiment will depend on the performance of the stocks, which will be computer-simulated based on the

individual stock history and overall market performance. Furthermore, we want to inform you that at the

end of the scenario you will have the option to donate a fixed amount (10 NOK) to a charity organization

fighting against climate change. If you choose to donate, your final earnings from this scenario will be

revenue from your stock performance minus 10 NOK.

Page 2

Below are your two stock options for your investment:

Stocks | Sector Stock Avg. Market Div. 52- week | 52- week | Ethical
Price yearly Cap. yield high low Labelling*
return
Stock A | Energy | 14.91 8.56% $49.06 B | 5.84% | 21.04 8.41 A
Stock B | Energy | 9.48 4.18% $49.43 B 5.80% 13.61 5.98 A

*Ethical labelling represents the company’s
environmental performance of the company whereas red suggest company has bad environmental performance.

environmental performance. Green illustrates strong pro-

*You can use the following formula to calculate the earnings from a stock:
Earnings = (Amount invested in stock * Avg. Yearly Return) + (Amount invested in stock * Div. yield)

Page 3

Please allocate your investment of 150 NOK in two stocks (total must be 150 NOK)

e Stock A
e Stock B

Afterwards the respondents were presented with a questionnaire to measure demographic characteristics,

behavioural attitudes and factors related to social norms.

Group 3 (control group)

The following information was presented to the participants in Group 3.

Page 1
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You have been given 150 NOK to allocate your investments in two stocks. Your final earnings from this

experiment will depend on the performance of the stocks, which will be computer-simulated based on the

individual stock history and overall market performance. You can allocate your investments in the two

stocks as you see fit.

Page 2

Below are your two stock options for your investment:

Stocks | Sector Stock Avg. Market Div. 52- week | 52- week | Ethical
Price yearly Cap. yield high low Labelling*
return
Stock A | Energy | 14.91 8.56% $49.06 B | 5.84% 21.04 8.41 A
Stock B | Energy | 9.48 4.18% $49.43B | 5.80% 13.61 5.98 A

*You can use the following formula to calculate the earnings from a stock:
Earnings = (Amount invested in stock * Avg. Yearly Return) + (Amount invested in stock * Div. yield)

*Ethical labelling represents the company’s environmental performance. Green illustrates strong pro-
environmental performance of the company whereas red suggest company has bad environmental performance.

Page 3

Please allocate your investment of 150 NOK in two stocks (total must be 150 NOK)

e Stock A
e Stock B

Afterwards the respondents were presented with a questionnaire to measure demographic characteristics,

behavioural attitudes and factors related to social norms. They were also provided with information on the

donation, but only after they had made their investment decision.
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Concluding Remarks

Businesses require actionable insights from academic research in the transition toward
becoming more sustainable. This transition involves the transformation of business models,
effective communication with stakeholders (e.g., consumers), the encouragement of sustainable
behaviour and advancement of sustainable finance. Based on experiments as the primary
research methodology and the conceptual framework of business experimentation, the research
presented in this dissertation addresses these challenges and offers insights useful for businesses

in their journey toward becoming more sustainable.

To facilitate sustainable transitions for businesses, integration of sustainability through business
model innovation is key (Schaltegger et al., 2012). The question in this regard is the following:
How can a business successfully engage in a business model innovation process when the
evidence suggests a high degree of uncertainty and failure (Geissdoerfer et al., 2018)? Scholars
have argued that the path to successful business model innovation involves business model
experimentation (BES) (McGrath, 2010; Evans et al., 2017). The aim of the first paper
presented in this dissertation was to investigate a real-life BES process for green value
propositions in the consumer goods market. It is important to note here that the value
proposition is a central element of a business model. In fact, a real redesign of a business model
only takes place when a business innovates the value proposition of its business model, thereby

replacing the underlying business logic (Schaltegger et al., 2012).

The findings of the paper demonstrate the challenges companies face while navigating the
process of business model innovation for sustainability and the role of BES in this process. BES
is an extensive course of change that requires businesses to engage in continuous processes of
trial and error, conduct qualitative and quantitative studies, develop prototypes, and perform
A/B testing in order to derive actionable insights (Bocken et al., 2019). The paper shows the
reiterative nature of BES in a real-life situation in which a large, well-established company
undertakes multiple stages of analysis, experimentation and design in order to transform an

existing business model into a new more sustainable business model. At a micro level, the
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findings reveal consumer responsiveness to the sustainable innovations, and the drivers of and
barriers to the adoption of those innovations. The barriers to the adoption of green solutions
involve a trade-off between the convenience and perceived sustainability of product solutions
in addition to factors documented in the extant literature, such as price, social norms, peer
influence, product safety and privacy (e.g., Ottman et al., 2006; Seyfang, 2005; Welsch &
Kdihling, 2009; Barbarossa & De Pelsmacker, 2016). Another important factor highlighted in
our findings is consumers’ undervaluation of the benefits of sustainable product-service
systems (S.PSS), and their overvaluation of their costs and risks (Vezzoli et al., 2015). Thus,
the paper underscores the importance of communicating new sustainable value propositions to
consumers and demonstrates how to overcome barriers to the adoption of sustainable products

using message-framing techniques.

| further elaborate on the relevance of effective communication for stimulating sustainable
consumption in the second article of my dissertation. Communication of a sustainable business
model to consumers is an important aspect of pursuing a sustainable business (Viciunaite,
2020). As key enablers of sustainable consumption through the design of their products and
services, businesses can capitalise on their sustainability efforts by presenting them in a way
that is meaningful to consumers (Michaelis, 2003; Tunn et al., 2019; Viciunaite, 2020). A vast
body of literature suggests that one way to increase consumers’ support for sustainable products
is through clear and efficient communication (e.g., Connell, 2010; Camilleri et al.; 2019;
Darnall et al., 2018; Viciunaite, 2020). How can companies communicate the sustainable value

of their products? The second article in this dissertation answers this key question.

Marketing innovations in the form of QR codes can be an efficient platform for communication
of sustainability-related information from companies to consumers. However, the extant
research on this platform is limited (Atkinson, 2013; Okazaki et al., 2019). The paper
contributes to this gap in the literature by offering insights into the drivers and barriers of
intentions to use QR codes as well as the actual use of the technology in a real-life retail setting.
The findings reveal that behavioural factors from the technology acceptance model (i.e.,
perceived ease of use, perceived usefulness and attitude toward the technology) are significant
predictors of intentions to scan QR codes. Scan intention is also enhanced by environmental
cues, placement of the QR codes and message appeals. These results are in line with the
previous literature (Ryu & Murdock, 2013; Pancer et al., 2017; Lim et al., 2020; Kronrod et al.,
2012). A subsequent field experiment on consumers’ actual scanning behaviour provided

evidence on the use of the QR codes to access sustainability information as well as the positive
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attitude of consumers toward the QR codes. The extant research lacks field evidence on the
efficacy of QR codes, and this paper contributes to the literature in this regard (Okazaki et al.,
2019). Overall, the paper shows the value of marketing innovations for bridging the information
gap between companies and consumers with respect to sustainable products. The extant
literature documents the lack of sustainability-related product information at the point of
purchase as a potential structural barrier to sustainable consumption (Sachdeva et al., 2015;
Shao, 2016). Using field experimentation as the research methodology, the paper demonstrates
the value of leveraging the QR code technology to communicate sustainability-related product

information to consumers that may encourage sustainable consumption (White et al., 2019).

The third and fourth articles presented in this dissertation underscore the importance of
considering sustainable behaviour in a dynamic setting. While the findings of the third article
provide only limited evidence of consistency effects between pro-environmental behaviours
(PEBs) over time in everyday consumption decisions, the findings of the fourth article offer
some evidence of spillunder effects in individual investment behaviours related to sustainable
investment choices. Thus, policy interventions intended to encourage PEBs should consider the
spillover or spillunder effects of different PEBs in order to achieve the overall desired positive
effect (Tiefenbeck et al., 2013). Crucially, however, the ambiguity of the results in these two
studies suggest that more research —and in particular field-experimental approaches — is needed

in order to better capture such dynamic behaviours in consumer and investor decision-making.

It is important to mention here that while the transition to sustainable business models and
sustainable consumption are important elements of sustainable business, access to financial
capital is also critical. Indeed, the significance of access to capital in the capital markets for
sustainability has been recognised at a macro level, as reflected in the EU’s action plan for
sustainable finance (European Commission, 2022). The extant literature argues that funding has
been insufficient to meet environmental and societal challenges, and that unlocking private
retail financing for a low-carbon economy is a critical enabler for the transformation toward
sustainability (Ferraro & Pattanayak, 2006; James et al., 1999; Clark et al., 2018). Thus, the
fourth article in this dissertation contributes to the literature by advancing our knowledge of
retail investor behaviour in settings where retail investors are presented with sustainable

investment choices.

The cross-sector collaboration between companies and researchers reflected throughout the
studies in this dissertation highlights the potential for applying knowledge-based approaches in
the design of sustainable business. Cross-sector collaboration between companies and
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researchers can allow for the application of scientific methods in the pursuit of actionable,
evidence-based insights for innovation purposes, regardless of whether the focus is on
marketing or business model innovations (Pedersen et al., 2021). The uncertainty involved in a
company’s pursuit of sustainable innovation can be reduced by applying such approaches.
Moreover, through multiple studies, I shed light on how collecting data from a combination of
more and less controlled environments in both the lab and the field can provide richer insights
relevant for knowledge advancement as well as managerial decision-making. | conducted my
research on real product and marketing solutions that the company found commercially viable
to pursue, which shows that scientific methods can be aligned with the commercial objectives

of various businesses.

In light of the findings presented in this dissertation, several avenues for future research have
emerged. Whilst each article in this dissertation discusses a more specific agenda for research
pertaining to the findings of the respective article, there are at least three broad levels of research
avenues that require further scientific inquiry. At a conceptual level, | study business
experimentation for sustainability as it relates to business model innovations and marketing
innovations and the value of such experimentation for the design of more sustainable solutions.
Future research can investigate the role of business experimentation for sustainable transitions
in other organisational areas such as business operations, supply chain and so on. At a
methodological level, the dissertation primarily utilises online experiments, which generally
offers more control to the researcher on the experimental settings. However, for a broader
generalisation of results we need more field-based research that investigates such relationships
in real life settings using field experiments. In fact, business experimentation, which has been
a focus in this dissertation, can be referred to as a “plumbing problem” as it deals with design
and implementation of sustainable strategies through trial and error, A/B testing, tinkering, and
adjusting (Duflo, 2017). Such “plumbing problems” necessitate the use of field experiments to
advance knowledge while answering questions with the mindset of what may work in the real
world (Spicer et al., 2021). Finally, on the empirical side, the research in this dissertation shows
that sustainable behaviours at the individual level need to be understood in a dynamic setting,
where past behaviours can influence future behaviours and vice versa. Therefore, further
knowledge advancement in the broader theme of corporate sustainability requires that we revisit
existing studies that consider behaviours as one-time phenomenon and further investigate such

relationships in a more dynamic setting.
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