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Abstract 
 

Purpose: The purpose of this paper is to examine if a nature related ambient scent can 
prime consumers to increase level of cognitive processing for a sustainable apparel product. 
Design/Methodology/Approach: This research is both qualitative and quantitative in 
nature, utilising self-report surveys and interviews with regards to qualitative data, and eye 
tracking as well as covert behavioural choice with regards to quantitative data. 
Findings: Findings indicate that ambient nature scent does not impact the level of cognitive 
processing given towards a sustainable apparel product. Human-nature connectedness was 
too weak, sustainability leverage points were not deep enough and diverse and numerous 
enough. Associative priming was successful, however goal priming was not.  
Research Limitations: Due to COVID19 and the university setting, sample size and 
demographic is limited and may not be generalised. The ecological validity is weakened with 
regards to in-store retail extrapolations by the desktop eye tracking method. More research 
needs to be done in the field of human-nature theory and pro-sustainable behaviour, 
specifically in the context of its impact on sustainable apparel retail.  
Academic Implications: The introduction of the ‘S-O-R of Priming with Olfaction & Vision’ 
model, synthesizing olfaction, vision, and priming, within the context of sustainable decision-
making, the finding that human-nature connectedness is weakened even with sustainability-
apparel conscious consumers, and the assertion that sensory nudging ethics should be 
judged based on regular nudging ethics 
Managerial Implications: The usage of the synthesized S-O-R model ‘S-O-R of Priming 
with Olfaction & Vision’ by companies to make more informed decisions, the need for 
sustainable apparel organizations to implement numerous and varied human-nature 
connectedness targeting initiatives in-store, and the need for sustainable apparel 
organizations to address the core issue of weakened human-nature connectedness to make 
consumers more susceptible to nature based sustainability primes. 
Originality/Value: The paper proposes a model that synthesizes eye tracking, olfaction, and 
priming, for in-store sustainability apparel decision making. The paper is the first to 
investigate in-store sustainability apparel marketing from the combined perspective of 
olfaction and vision, priming, and human-nature connectedness. 
Keywords: sustainability, human-nature connectedness, eye tracking, cognitive processing, 
attention, nudging, priming, sensory marketing, ambient scent 
Paper Type: Research paper 
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Introduction & Research Question 
 
Sustainability is an increasingly pressing issue on the minds of many across the world, and 
one of the biggest targets of public scrutiny has been the negative environmental impacts of 
the apparel industry (Mukendi, Davies, Glozer, & McDonagh, 2020). This was the starting 
point for the researchers as they racked their brains for a relevant and unique thesis topic. 
With sustainable apparel in mind, the researchers were inspired by their own experiences in 
retail, their academic backgrounds in marketing and management, and their interest in being 
more sustainably focused consumers. From here, they began to wonder: what is a unique 
way that marketers can suggest to consumers to consume sustainably, but in an ethical 
way? This led the researchers to the concept of nudging, which is a trigger of some sort that 
aims to steer people towards a decision that is good for them. This idea of nudging in the 
context of sustainability in place, the researchers brainstormed excessively about unique 
and relevant ways to do so. As scent enthusiasts, owning numerous candles and diffuser 
scents, the researchers found it interesting most advertising efforts focus on visual stimuli 
(Krishna, 2010). Clearly, visual processes do not exist in a vacuum, and interact with the 
other senses, so do marketers address this? The researchers were excited to discover that 
scent and visual processes combined in the context of sensory marketing was a surprisingly 
understudied field. As such, came the synthesis of the key theories: the idea to look into 
human-nature connectedness and priming for pro-sustainable behaviour, using olfactory and 
visual stimuli. But then, the question was, what exactly to do about this? Armed with 
knowledge in neuroresearch design, the researchers proceeded to narrow the scope of the 
investigation further, ultimately assessing the benefits and limitations of various modalities to 
come up with the combination of eye tracking, behavioural, and self-report. Specifically, the 
researchers ultimately delimited to utilizing average fixation duration to investigate level of 
cognitive processing, which in turn provides insights into purchase decision, self-reporting 
methods to contrast the objective physiological measures with nuanced subjective insights, 
and overt behavioural choice to consider predictions of actual end consumer behaviour. 
 
And so with all of the above fully in place, this leads into the research question:  
 
RESEARCH QUESTION: How does ambient, sustainability-associated, nature 
olfactory stimulus, prime consumers to increase purchase intention of sustainable 
products during the decision making process in an in-store environment, by 
increasing human level of cognitive processing? 
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Master Thesis Reader’s Guide 
This section aims to give a succinct overview of the layout of the thesis, so that the reader 
has a higher level understanding of how the content has been organized in order to address 
the aforementioned research question. 
 
The paper starts with the theory section, which is divided into the following parts: 
Sustainability, Sensory Marketing, Scent Marketing, Eye Tracking Theories, Congruency, 
Nudging, Purchase Intention, and S-O-R Priming with Olfaction & Vision.  
 
Sustainability begins with a discussion on the definition of sustainability to provide relevant 
context. Human-nature connectedness and its relation to sustainability is the key theory of 
this section. The sustainable apparel section is further related to fleshing out context, 
relevance, and delimiting scope of the paper.   
 
Sensory Marketing discusses the relevant literature, and specifically the delimitation of the 
paper to investigating the combination of olfactory and and visual processes in sensory 
marketing. Considering sensory marketing’s delimitation to olfaction and vision, the next two 
big sections are related to those two senses. 
 
Scent Marketing describes the basic biology of olfactory processes that are relevant to the 
paper, and then goes into a key point that is pleasantness and intensity in relation to scent 
marketing. Memory and Association is another important element that is discussed, and 
finally scent marketing with ambient scent is laid out. As such, it is made clear to the reader 
the components of scent marketing that are important to the investigation of the research 
question. 
 
Eye Tracking Theories makes up the next substantial block of content. The layout is similar 
to the scent marketing section, with literature discussion and basic biology overview. The 
most vital part of this section is the Taxonomy of Eye Tracking in the Context of the 
Investigation, Within it, the researchers do their due diligence in discussing the components 
of an eye tracking study, discussing drivers of attention, eye tracking measures, 
psychological constructs, and areas of application, each time discussing and delimiting as is 
applicable to the quest to investigate the research question. 
 
Congruency is a key concept that is discussed next, as it ties together olfaction and vision in 
the context of the investigation. 
 
Nudging is the next significant theoretical component, and contains substantial theoretical 
discussion as is relevant to the investigation. The section approaches this complex topic by 
explaining choice architecture, libertarian paternalism, and the concept of a nudge, and then 
discussing all three of these concepts together. The types of nudging are then discussed, 
and delimited to the investigation.  
 
Purchase intention is a key concept that is discussed next, as it ties aforementioned theories 
into a real world context, bringing relevance to the investigation and tying back to the 
research question. 
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Finally, a fundamental part of this paper is the proposal of the ‘S-O-R of Priming with 
Olfaction & Vision’ model, which synthesizes the relevant theories of sensory marketing, 
olfaction, vision, and priming, and incorporates the context of sustainable decision making. 
 
What follows is the research design. The research design starts with a higher level 
discussion of the philosophy of science. Then, the method section begins. Within it, 
modalities of measurement discusses the modalities used in the paper: eye tracking, self 
reporting, and behavioural. The methodology of the pretest is then laid out in full. It includes 
the hypotheses related to the pretest. Following this, the methodology of the main test is laid 
out in full. It includes the hypotheses related to the main test. 
 
Ethics of the method, reliability, and validity are important considerations that the 
researchers address. 
 
The Results section includes a separate presentation of the results from the pretest, and 
then the results from the main study, with relevant concepts arranged in chronological order 
of the study in order to facilitate ease of reading. 
 
The Analysis portion analyzes the results, starting with the pretest, and addressing the 
hypotheses. The main study uses the proposed S-O-R model, as well as human-nature 
connectedness theory, and incorporating priming theory throughout. It also concludes with 
addressing the hypotheses 
 
The Discussion is segmented into three main portions: the S-O-R of Priming with Olfaction & 
Vision model, Human-Nature Connectedness & Sustainability, and Ethics of Neuromarketing 
and Sensory Marketing. Each of these three sections is divided into academic implications 
and managerial implications. 
 
Finally, limitations and further research is addressed. And then, the paper is concluded with 
a summary of the paper.  

Theory 

Sustainability 

What is Sustainability?  
Sustainability, although colloquially a well used concept, is lacking in terms of one 
unanimously understood definition. The concept of sustainability is essential to this paper, as 
the study investigates the possibility of increasing consumer consideration for the 
sustainable product decision. As such, the general idea and contested definition of 
sustainability is worth delving into to better understand the context of this paper. 
 
The most common definition of sustainability is “development which meets the needs of the 
present without compromising the ability of future generations to meet their own needs” by 
the World Commission on Environment and Development (White, 2013). Although it may 
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seem as though sustainability is a widely understood topic, there is a very wide variety of 
definitions and interpretations of ‘sustainability’, which poses some challenges in narrowing 
down the exact definition to be understood and applied by the researchers of this 
investigation, as well as the reader (White, 2013). In fact, White (2013) conducted a study 
investigating exactly this issue, stating that “the challenge of defining sustainability has been 
noted by a number of writers” (p. 213). Rather than attempting to propose another definition 
of sustainability, White (2013) generated a dataset of definitions of sustainability from 
Google’s standard search engine rather than the Google Scholar, in order to capture 
colloquial understandings of sustainability, and after deleting identical entries was still left 
with 103 unique definitions of sustainability. Ultimately, White (2013) was able to compile 
terminology that was most relevant in the definitions of sustainability and showcased them in 
an easy to understand visual, as can be seen in Figure 1. 
 
Figure 1 
Words Appearing in Definitions of Sustainability (White, 2013)  

 
 
Defining sustainability gets further complicated when looking at sustainable consumption 
behaviour. Sustainable consumption behaviour studies tend to be split between those that 
consider green or environmental consumption and those that consider ethical consumption, 
with an emphasis on human rights and animal protection (Belz & Peattie, 2012). There are a 
wide range of similar labels that apply to consumers whose behaviour is impacted by 
sustainability issues, including ecological, environmental, green, socially conscious, ethical, 
and responsible (Belz & Peattie, 2012). Companies tend to assume that socially motivated 
consumers and environmentally motivated consumers are one and the same ethically 
motivated, homogenous group, which is not necessarily true (Belz & Peattie, 2012). This 
paper only studies consumers with existing interest in sustainable apparel in its methodology 
and resulting data and analysis. This delimitation in scope means that this investigation falls 
into the green or environmental consumption category compared to the ethical consumption 
category, as the researchers do not consider social issues such as human rights and animal 
protection. In clearly delimiting the scope to only considering environmental sustainability, 
the researchers also avoid the common mistake of assuming one homogenous ethical 
consumer group. However, it must be noted that the researchers also do not actively filter 
out consumers whose buying is influenced by general ethical consumption such as human 
rights or animal protection, and so it is limited in understanding how other such motivations 
of consumers, outside of sustainability, may influence their behaviour and ultimately the data 
and analysis.  
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Humans, Nature, and Sustainability 
Franco, Shanahan, and Fuller (2017) argue that for a nature experience there is more than 
meets the eye. They argue that humans are multi-sensory and can therefore experience 
nature through the use of all senses.This section aims to establish an extremely important 
concept for the present investigation, from an academic perspective: the relationship 
between humans, nature, and sustainability. 
 
The relationship between humankind and the natural world is something that humans have 
intuitively understood and have been attempting to conceptualize since ancient times (Ives 
et al., 2018). “Biophilia hypothesis”, a term coined in 1984, is one of the earliest concepts 
that states that humans have an innate desire to connect with nature (Wilson, 1984). A key 
assertion made in the field of human-nature connectedness is the increasing disconnection 
from nature as a root cause of unsustainability (Ives et al., 2018). Overall, the study of 
human and nature connectedness is highly fragmented (Ives et al., 2018). As an effort to 
integrate research on human-nature connectedness, Ives et al. (2017) proposed a model 
introducing five categories of human connection to nature: (1) material, (2) experiential, (3) 
cognitive, (4) emotional, and (5) philosophical connectedness. According to Ives et al. 
(2018), the material type of connection describes “the consumption of goods/materials from 
nature” (p. 1391), the experiential type relates to “direct interaction with the natural 
environments” (p. 1391) wherein “qualities of connection may vary substantially” (p. 1391), 
the cognitive type describes “knowledge or awareness of the environment and 
attitudes/values towards nature” (p. 1391), the emotional type describes “feelings of 
attachment to or empathy towards nature” (p. 1391), and the philosophical type describes 
the “perspective or worldview on what nature is, why it matters, and how humans ought to 
interact with it” (p. 1391). It is important to note that these five dimensions, in reality, are not 
mutually exclusive and in fact interact with and influence one another. For example, physical 
interactions with nature, which would be experiential, can help shape environmental 
knowledge and attitudes, which would be cognitive (Ives et al., 2018). Vice versa, people 
who have positive emotional and cognitive connections have been shown to frequent parks 
and reserves, or in other words more actively seek out experiential connection (Ives et al. 
2018). 
 
It is clear to see that there is indeed a relationship between humans and nature and this 
relationship can be categorized into five interacting theoretical dimensions. A growing field of 
interest is how these connections between humans and nature impact sustainability, 
especially as there are increasing calls in literature for a ‘biosphere-based sustainability 
science’ wherein human development is intertwined with stewardship of the planet (Ives et 
al., 2017). In other words, how human connectedness to nature impacts cause, 
consequence, and treatment, to the issue of sustainability (Ives et al., 2018). Although this 
call for humanity to reconnect with nature grows stronger by the day within sustainability 
science literature, the first systematic synthesis of this human-nature connectedness was 
only conducted recently by Ives et al. (2017). This can be explained due to the highly 
heterogeneous nature of the discipline, with multiple methodological and contextual 
differences (Ives et al., 2017). Ives et al. (2017) suggests that the aforementioned five 
human-nature connectedness dimensions can be applied in the sense of reconnecting 
humans to nature as a treatment for sustainability challenges. In an updated model, Ives et 
al. (2018) uses the idea of ‘leverage points’, which are “places within complex systems, 
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where interventions can be directed to bring about change in overall system behaviour” (p. 
1393), to suggest that different types of reconnection can foster sustainable behaviour, with 
varying degrees of effectiveness depending on the depth of the leverage point. Figure 2 
shows the model of integrating the leverage points theory with the human-connectedness 
dimensions theory (Ives et al., 2018). Depending on the influence that they have on the 
system, leverage points can be considered to be shallow or deep (Ives et al., 2018). Shallow 
leverage points relate to system parameters and feedback between variables, and deep 
leverage points relate to system design or architecture and the goals pursued through the 
system (Ives et al., 2018). In the context of sustainability, this means that changing certain 
parameters in a system is probably less effective of a leverage point than changing its 
design or overarching goal. Certain leverage points are critical, but the ability to increase 
said parameter is constrained by the design of the overall system and the system’s goals, 
and so focusing only on the shallower leverage points is likely unable to bring major changes 
in system behaviour (Ives et al., 2018). As such, the type of ‘reconnection’ influences how 
effective the initiative is at fostering sustainability. Addressing ‘inner’ connections such 
philosophical and cognitive connections are necessary for fostering sustainable actions, and 
stronger ‘outer’ connections such as experiential and material connections are not strong 
enough to bring about significant change but can be supporting roles. 
 
Figure 2  
Hypothesised mechanisms by which interventions for recon- necting people with nature can 
bring about system change (Ives et al., 2018) 
 

 
 
A key issue that the leverage point and sustainability theory addresses is the idea that the 
connectedness between nature and humans has weakened in modern times, and this loss in 
societal connectedness from nature has been asserted to be a significant cause of 
unsustainability (Ives et al., 2018). It has been suggested that this dwindling connection may 
be due to a historical separation of people from nature, resulting in a cognitive disconnection 
between peoples’ understanding of how their actions impact the environment (Ives et al., 
2018). Studies have shown more definitive causes for said disconnection, including 
urbanization, reduced green spaces, changing norms and perceptions, and a rise in 
electronic media (Ives et al., 2018). No matter the cause, it is commonly argued that 



11 
 

society’s growing disconnection with nature is contributing to the current environmental crisis 
(Ives et al., 2018). It is difficult to provide empirical evidence to support this claim, but there 
has been some evidence showing that nature experiences are correlated with willingness to 
donate to conservation, as well as a study showing that a psychological connection by 
farmers to nature is positively correlated to vegetation protection (Ives et al., 2018). By 
creating the leverage point human-connectedness sustainability model, Ives et al. (2018) 
provide a categorical strategy for addressing this disconnect and aiding stronger human-
nature connectedness with the goal of encouraging sustainable action.  
 
This paper aims to investigate if specifically applying a nature olfactory stimulus could 
potentially aid in facilitating this nature-human connectedness, as nature scents can remind 
people of nature and thus function as a trigger for the symbol of nature in general (Franco et 
al., 2017). Although not the equivalent of a fully immersive nature experience, the 
researchers hoped to look into if one facet of nature, in this case, the scent of it, could 
impact consumer decision making in an in-store setting. Simply put, can the scent of nature 
make people more inclined to consider a sustainable product more than they would if not 
exposed to the nature scent? Going back to the nature-human interventions and leverage 
point model suggested by Ives et al. (2018), this paper aims to strengthen and use 
experiential connection by exposing consumers to a nature scent, and cognitive connection 
by triggering an internal knowledge or awareness of nature in an in store setting. One could 
argue that this initiative also operates on the material dimension to a certain extent as 
although it does not specifically support consumption of goods from nature, it supports 
consumption of goods made through more nature friendly processes. It must be understood 
that considering the subtlety of the experiential element, as the stimulus is only a nature 
ambient scent, as well as the relative shallowness of the experiential leverage point 
according to the model, the stimulus may be, on its own, too weak to make a significant 
desired impact. The cognitive element is of deeper leverage and thus depending on if the 
individual has higher knowledge or awareness of the environment or values towards it, they 
may be more easily encouraged to make sustainable decisions (Ives et al., 2018). This 
argument is in alignment with Marcketti and Shelly (2009) saying that a higher attitude and 
knowledge about sustainability has an impact on willingness to pay for sustainable products, 
and Chang & Watchravesringkan (2018)  who reported that consumers who have a more 
pro-sustainable attitude have a higher purchase intention towards sustainable apparel. In 
lieu of this reasoning, the researchers elaborate on how the research design controlled for 
this sustainability factor in the ‘Research Design’ under ‘Screening Survey’. Furthermore, 
ambient scent has been shown to have a significant effect on cognition (Hultén, 2020), 
thereby the researchers hope that the combination of higher attitude towards sustainability 
and a nature scent can impact cognition in the desired direction of sustainable choice. 
Although the emotional type of human nature connection was not explicitly targeted in this 
investigation, the researchers acknowledge that if an individual does have an emotional 
attachment or empathy towards nature, and this scent is able to facilitate this deeper level of 
connection, then at least for that individual consumer, the olfactory stimulus may be more 
effective. On the other hand, the researchers reasoned that unrelated emotions stimulated 
by the nature scent, such as a reminder of the scent associated with a specific emotional 
memory, could interfere with the connection to nature and sustainability, especially 
considering it is a deeper leverage point and thus more influential. As such, if the connection 
to nature and sustainability is cognitive and experiential, but an unrelated emotional reaction 
is very strong, the desired results may not be achieved. In order to better understand this 
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possibility, the researchers also integrated brief interviews into the methodology. This is 
explained further in the ‘Interview’ under ‘Method’  

Sustainable Apparel 
Sustainability is a relevant discussion in any industry today, and in order to provide a more 
holistic and in depth analysis of the potential for nature scents to prime consumers towards 
sustainable consumption, it was necessary for the researchers to narrow down the product 
category that the consumer decision making was taking place.The researchers wanted to 
choose an industry that has a wide appeal and impacts as many people’s everyday lives as 
possible. With this angle in mind, an obvious choice was the apparel industry. Unless one is 
making their clothes from scratch, one is probably buying their clothes from a third party. 
According to the McKinsey Global Fashion Index, the apparel industry has grown 5.5% 
annually to now be worth $2.4 trillion USD (Amed, Berg, Brantberg, & Henrich, 2016). As 
such, not only does this industry impact essentially every modern day consumer, but if 
ranked alongside individual countries’ GDP, it would be the world’s seventh-largest (Amed, 
Berg, Brantberg, & Hendrich, 2016). 
 
Despite, or indeed perhaps because of, this massive growth and omnipotence, the success 
and growth of the fashion industry has in recent years come under scrutiny for a whole host 
of issues that tie into the undeniable negative impact it has on the environment (Mukendi et 
al., 2020). Renowned brands like Burberry burning their clothing have gained media 
attention and fueled public outcry like never before, and in response to such issues, 
sustainable fashion has emerged as a general term for “clothes and behaviours that are in 
some way less damaging to people and/or the planet” (Mukendi et al., 2020). “Sustainable 
fashion”, “ethical fashion”, “eco-fashion” and “slow fashion” represent alternative approaches 
that challenge the current “fast fashion” apparel consumption norms (Mukendi et al., 2020). 
However, sustainable fashion itself is contestable, as there is no perfectly sustainable 
apparel company in existence in the fashion industry  (Fulton & Lee, 2013). This debate is 
outside of the scope of this paper, however the researchers made a deliberate effort to 
choose an apparel brand that has evidence supporting its ‘sustainable’ title, and another that 
has been evidenced to lack sustainable efforts. This component of the main study research 
design is detailed in ‘Brand Products on the Slidedeck: Patagonia & Nike’ 
 
Consumer choice within the context of sustainable apparel can be influenced by a variety of 
factors. Price is a popularly noted barrier to sustainable conception, as consumers have 
been shown to assume that sustainable apparel is exclusive and luxury, and as such not 
affordable to the average consumer (Henninger et al., 2016). Another factor influencing 
consumer choice is gender, as it has been shown that females have significantly higher 
frugal apparel consumption, fashion consciousness, and ecologically conscious 
consumption, than males (Cho, Gupta, & Kim, 2015). Age is another significant factor 
impacting sustainable consumption. A recent KPMG report showed that younger age 
groups, specifically 18-34 year olds, have significantly higher interest in sustainability 
(KPMG, 2019). Brand preference is also an important factor to consider with apparel 
consumption, as a consumer with an obvious brand preference, whether it be a sustainable 
or unsustainable brand, is likely more inclined towards purchasing their preferred brand over 
a less liked brand. Marcketti and Shelley (2009) argue that greater attitude, knowledge and 
concern about the appeal industry can influence consumer choice towards sustainable  
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options  These key factors affecting sustainable apparel consumption are controlled for in 
the main study. The research design decisions are discussed in detail in ‘Research Design’, 
and segmentation and sample in Section ‘Segmentation and Sample’. 
 
As the research question pertains to the potential ability of sustainability associated nature 
olfactory stimuli to nudge consumers within the realm of apparel consumption, it does not 
consider the impact of fashion on apparel consumption. This is an important delimitation to 
note, considering its influence on consumer consumption within the apparel industry. A study 
has also found that sustainable apparel is considered to be less fashionable than non-
sustainable fashion in the minds of consumers, which obviously impedes sustainable 
apparel consumption (Lai, Henninger, & Aleviou, 2017). Fashion and apparel are 
unequivocally linked, which leads consumers to purchase apparel items that become socially 
obsolete before they are worn out to any noticeable degree (Belz & Peattie, 2012). 
Consumers, however, tend to be generally ill informed regarding the link between discarded 
clothing and the hugely negative environmental impact  (Lai, Henninger, & Aleviou, 2017). 
This again ties back to the idea of human-nature disconnect wherein people are less aware 
of how their actions impact the environment, but in an apparel industry specific context, and 
supports the relevance of this investigation’s aim to facilitate the human-nature connection 
within sustainable apparel decision making.  
 
The general idea of attempting to influence consumer behaviour to be more sustainable is a 
very wide field of research within marketing and behavioural science (White, Habib, & 
Hardisty, 2019). According to a 2017 literature review by Yang, Song, and Tong (2017), 
studies within the realm of sustainable retailing in the fashion industry cover a vast array of 
topics, including disposable fashion, fast fashion, slow fashion, green branding, eco-
labelling, and as such is still a very broad and well studied field of study (Antonides, 2017). 
To the best of the researchers’ knowledge, there is not a publicized investigation that ties 
together the idea of potential priming towards sustainable apparel using ambient olfactory 
stimulus and eye tracking methodology.  

Sensory Marketing  
Sensory marketing is an emerging marketing paradigm, where individuals use their five 
senses of vision, hearing, smelling, touching and tasting to perceive and experience the 
environment around them (Húlten, 2020). All the senses are naturally connected to our 
perception of products and services, but this important role in consumer marketing has just 
recently been acknowledged (Krishna, 2009). Krishna (2012) defines sensory marketing as 
“marketing that engages the consumers' senses and affects their perception, judgment and 
behavior” (p. 332). Therefore, the senses have an impact on what consumes like and on 
what they buy (Krishna, 2010). 
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Figure 3 
A Conceptual Framework of Sensory Marketing (Krishna, 2012) 

 
To give an overview, Krishna (2012) has made a framework that shows how sensation in the 
form of the five senses affects perception and in the end the attitudes, learning and behavior 
of consumers. In this context sensation is understood as when a stimulus impacts on the 
receptor cells of the sensory organ and it is biochemical and neurological in nature, whereas 
perception is the awareness and understanding of the sensory information experienced 
(Krishna, 2012). Grounded cognition theory argues that cognition is influenced by 
perception, so our bodily states stimulate action and mental stimuli create cognitive activity. 
However, bodily states do not necessarily need to be present as even mental imagery or 
mental stimulation can be enough to drive a person's cognition (Krishna, 2012). According to 
Krishna (2012)  
 
“several neuroimaging studies provide evidence for such mental simulation whereby 
conceptual processing of sensory perception leads to neural activation of corresponding 
regions of the brain [...] reading (but not out loud) words associated with strong smells like 
“cinnamon” or “garlic” activated the primary olfactory cortex” (p. 344).  
 
This indicates that there is a connection between senses and cognitive perception. Khoury et 
al. (2017) argue that the sensory system induces the perception of situations that include 
conscious experiences of emotion. The research area of grounded emotion is still relatively 
new, but research has examined the effect in perceived emotion (Krishna, 2012). In an EMG 
study mixed emotion related words and neutral words and had the participants indicate 
wheter the word was related to a specific emotion (Krishna, 2012)  
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Figure 4 
S-O-R Model (Mehrabian & Russell, 1974) 

 
 
In environmental psychology, the interplay between consumer behavior and physical 
environment is visualized via the S-O-R model. In the stimulus-organism-response (S-O-R 
model), various stimuli in the environment (S) have an influence on the individual (O), and 
their behavior to either approach or avoid (R) (Mehrabian & Russell, 1974). It is assumed 
that different appropriate stimuli are present in a service environment and it is the retail 
store's goal to have stimuli that make the individual want to approach. Researchers have 
looked into stimuli with an ambient character, such as colours, scent, and music, that shows 
that sensory stimuli have an impact on the response (Hultén, 2020). In a marketing context 
this could mean that the individual spends more time in the store, spends more money, rates 
the store’s products higher, has higher intention to revisit the store, and so forth (Krishna, 
2010). It is suggested that store atmospherics should be thought of as multi-sensory, as the 
individual’s perception of the environment is holistic, because the five senses interact and 
can therefore not be thought of as isolated from each other (Hultén, 2020). 

Delimitation to Olfactory and Visual 
Most studies within sensory marketing do not look at all five senses simultaneously (Hultén, 
2020). Generally, studies investigate one or two senses, and sometimes up to three at once 
(Hultén, 2020). This paper focuses on two senses: vision and smell. In an actual in-store 
retail environment the senses cannot be isolated. In fact, it is important to note that the 
interpretation of visual perception does not function independent of other senses, but rather 
it is the interactions with other senses that contribute to this perception (Hultén, 2020). As 
such, the senses not only interact with each other, but contribute to the effective functioning 
of one another (Hultén, 2020). The authors are aware that in reality, senses cannot be 
selectively filtered out, however to make this study possible, the paper is delimited to only 
studying vision and smell and their interaction regarding sustainable apparel, disregarding 
the influences of other senses. In the following theoretical sections, the olfactory sense and 
the visual sense will each be further discussed.–   
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Scent Marketing  

Olfaction: The Basic Biology  
Scents and odours are perceived and experienced directly through the nose and the 
olfactory cells. The olfactory bulb, which is the brain's basic odour area, receives signals 
from the olfactory cells and these signals are then sent to other specific parts of the brain. In 
the cerebral cortex the received information is then processed in order to determine the 
specific scent and odour (Hultén, 2020). The sensory organ is small but detailed and is 
located at the nasal cavity that has three floors. The air that an individual inhales during 
normal breathing goes through the first two floors. When objects are placed directly beneath 
the nose and an individual inhales, the scent goes to the third floor. When this is the case, 
the scent will be perceived more clearly and distinctly, as the scent is closer to the olfactory 
receptors in the nose (Hultén, 2020). Humans are able to perceive and remember an 
unbelievable amount of different combinations of scents, as each scent consists of many 
distinct scent molecules. It takes humas around 400 milliseconds to smell and record a scent 
in the brain. The sense of smell is the slowest of the five senses (Hultén, 2020). It has been 
suggested that an individual's experience of scent can be partially explained by genetic 
differences. Genetic differences argue that individuals have their own genetic code and their 
own olfactory receptors which explains why individuals can perceive scent differently 
(Hultén, 2020).   

Pleasantness and Intensity 
When a scent is present, it is mainly perceived as pleasant or unpleasant (Goldkuhl & 
Styvén, 2007). An object or service associated with said scent will consequently also be 
perceived as either pleasant or unpleasant, depending on the perceived pleasantness of the 
scent (Goldkuhl & Styvén, 2007). Although there tends to be a consensus on which odours 
are perceived as unpleasant, unpleasant scent odours cannot be totally avoided, especially 
since what is considered an unpleasant scent varies between cultures (Goldkuhl & Styvén, 
2007); Hultén, 2020). However, perceived pleasantness does not only depend on culture, 
but also on the scent preferences, age, gender and individual’s memory of past experiences 
(de Luca & Botelho, 2019). Furthermore, the general tendency is that if the scent becomes 
too strong, the individual’s reaction to it becomes more negative (Goldkuhl & Styvén, 2007). 
This means that the intensity plays a significant role and should be considered when scent is 
used in the environment (Goldkuhl & Styvén, 2007). Studies making use of ambient scent in 
the retail environment have shown that having a pleasant scent can have a positive effect. 
For example, environmental psychology indicates that a pleasant scent leads to approach 
behaviors in the retail setting (de Luca & Botelho, 2019). Studies have also shown that 
product evaluation, store’s image, and intention to revisit have improved (Morrin & 
Ratneshwar, 2000;  Spangenberg et al., 1996). Goldkuhl and Styvén (2007) assert that 
these reasons lead to increased consumer inclination to spend money when shopping in an 
environment with a pleasant smell . 

Memory and Association 
To better understand scent, this section briefly discusses the connection between scent and 
memory. Herz and Engen (1996) define odour memory as “memory for [odours] and memory 
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that is associated to or evoked by [odours]” (p. 300). Research has shown that scent cues 
tend to evoke more emotional memories compared to the other four senses (Hultén, 2020; 
Morrin, 2010). Remembering a scent experience can lead to an emotional association 
because odours are connected to peoples’ short-term and long-term memories (Morrin & 
Ratneshwar, 2003; Hultén, 2020) and therefore information encoded with scent can last for a 
very long time (Morrin, 2010). It has been said that 90 percent of women and 80 percent of 
men are able to associate a specific scent with their individual experiences and memories 
(Hultén, 2020). Furthermore, it is clear that scent and memory are closely related and that an 
individual's ability to recognize a scent is closely related to the memory of an earlier scent 
experience. In other words, an individual needs to have experienced a scent for it to be 
connected to memory (Hultén, 2020). Context-dependent memory is based on the thought 
that environmental aspects are encoded as part of an individual’s memory and can facilitate 
memory for stored material when they are encountered afterwards (Herz & Engen, 1996). It 
is worth noting that research within the effect of odour on the context-dependent memory 
has been inconsistent (Herz & Engen, 1996). However, overall it appears to be emerging 
evidence in favor that scent can enhance consumer memory (Morrin, 2010).  

Scent Marketing and Ambient Scent 
In the past two decades, marketers have become more aware of the role that scent can play 
to differentiate products and consumer experiences in the marketplace (Morrin, 2010). 
Vlahos (2007) defined scent marketing as using scent to “set a mood, promote products or 
position a brand”. Morrin (2010) states that there are three major ways in which scent plays 
an important role in marketing. 
 
The first and the most obvious way that Morrin (2010) states that scent plays an important 
role in marketing is where the scent is used as a primary products attribute or a secondary 
products attribute. Primary products attribute refers to products where the primary function is 
the scent, such as perfumes, room deodorizers, and scented candles. Secondary products 
attributes refers to products where the primary attributes are not scent, but scent is an 
associative attribute. This could be personal hygiene products like soap and lotions.  
 
The second way in which Morrin (2010) states scent contributes to marketing is by being 
used as advertising and promotional efforts.  For example, magazine ads for perfumes 
normally have a peel-n-sniff patch or a scent strip to encourage readers to sample the 
advertised scent, in the hopes of generating more sales. According to a report made by 
MediaRadar in 2014, there had been an 10% increase in scented ads. The report looked at 
177 consumer magazines and found a total of 629 ad pages for fragrance brands. Out of the 
629 ads 296 of them were scented ads (Sebastian, 2014). Starch Advertising Research 
showed that scented ads were not only used by fragrance companies, but also non-perfume 
categories such as cosmetics, household supplies, personal hygiene products, and 
medicines (Kelly, 2012). 
 
And finally, the third way Morrin (2010) states that scent is integral to marketing is when 
scent is emitted so that it becomes an element of the environment’s atmospherics, otherwise 
known as ambient scent. Ambient scent marketing has seen the greatest growth in recent 
years and is being widely used in different settings, such as hotels, casinos, airports, and 
retail stores (Morrin, 2010). It can be applied in any physical store environment with the 
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purpose of having a more attractive and pleasing atmosphere for the customers (Hultén, 
2020). Over the years a small but growing number of academic studies have shown the 
effects of ambient scent in the marketing environment (Leenders, Smidts & El Haji, 2019). 
Ambient scent impacts an individual’s olfactory perception with significant effect on cognition 
and actual behavior (Hultén, 2020). A study conducted by Vinitzky and Mazursky (2011) 
showed that subjects had a higher rate of approach behavior with chocolate ambient scent in 
the environment compared to people without the chocolate ambient scent. They also found 
that the subjects exposed to the chocolate ambient scent were willing to spend more money 
and spent more time examining products (Vinitzky and Mazursky, 2011). Similarly, an 
ambient scent study conducted by Fiore, Yah and You (2000) showed that participants 
exposed to the ambient scent had higher purchase intention and were  willing to pay a 
higher price for products. Spangenberg, Crowley and Henderson (1996) also assert that 
having an ambient scent may increase time spent in the store. Spangenberg et al. (1996) 
also found that the subjects in the scented store felt that they spent less time in the store, 
and subjects in the no scent store felt that they spent more time in the store than they 
actually did. Therefore, they argue that having an ambient scent in the store can lead 
consumers to increase time spent examining merchandise, waiting in lines, or waiting for 
help, as the time actually spent seems shorter (Spangenberg et al., 1996). A recent study 
with a pleasant scent in fashion stores around an urban district in Vietnam supported 
previous findings regarding increased time spent in store, amount of money spent and 
intention to revisit stores (Tri, Trung, & Nga, 2020). 

Eye Tracking Theories 
This investigation aims to consider if olfactory stimulus in conjunction with visual stimuli, can 
prime consumers to increase level of cognitive processing for a sustainable product. This 
section delves more specifically into the ‘visual’ aspect of this research question, from a 
neuro-research design perspective, specifically within the scope of the chosen methodology 
of eye tracking. As such, eye tracking as a technology is briefly reviewed in terms of history 
and literature, along with the biological mechanisms related to vision. With this established, 
this section goes into Meissner and Oll (2019)’s Taxonomy for Eye Tracking Research 
model (Figure 5), and in doing so discusses essential components of an eye tracking study 
in the context of this investigation: within ‘drivers of attention’ top-down processes are 
emphasized, within ‘eye tracking measures’ average fixation duration is emphasized, within 
‘psychological constructs’ level of processing is emphasized, and within ‘areas of application’ 
information search and decision-making is emphasized.  
 

Eye Tracking Applied 
Eye tracking is an experimental method that has seen a significant uptick in usage in the 
past few years (Carter & Luke, 2020). Eye tracking records eye motion and gaze location 
within the context of a given task, and is a common method for observing allocation of visual 
attention (Carter & Luke, 2020). It is also a flexible means of providing first-person 
observational data (Duchowski, 2017). Eye tracking’s origins can be credited to Charles Bell, 
in 1823, when he was the first to establish a physiological connection between eye 
movement and the brain (Carter & Luke, 2020). For a long period of time eye tracking was 
expensive and cumbersome, but today, eye tracking has advanced to be affordable and 
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accessible, so that eye tracking in research has increased exponentially in the past 20 years 
(Carter & Luke, 2020; Ashby, Johnson, Krajbich, & Wedel, 2016). The methodology section 
expands upon the discussion of the kinds of eye tracking technologies available, as well as 
the specific eye tracking tools used in the current investigation. 
 
Eye tracking is a tool that has been applied to a wide variety of fields, but this investigation 
only reviews the fields of study applicable to the scope of the research question. 
 
In retail literature, mobile eye tracking provides value in its naturalistic data collection and a 
first person perspective into goal oriented consumer behaviour (Hardwood & Jones, 2014). 
Eye tracking has been used in a wide variety of marketing related investigations aimed at 
understanding cognitive and emotional responses of consumers, including impact of 
branding, images, and text, visual media such as television or print or product labelling, and 
more (Hardwood & Jones, 2014).  In retail literature, attention is considered requisite to 
purchase, and so the study of attention given to stimuli for cognitive processing is highly 
relevant, and is effectively measured with eye tracking technology (Huddleston, Behe, 
Driesener, & Minahan, 2018). Huddleston et al. (2018) reviews the retail literature that uses 
eye tracking methodology and categorized a wide arrangement of themes, including retail 
display, study environment, consumer involvement, shopper motivation, time pressure, 
decision process, familiarity, and category related expertise. As such, it is clear to see that 
eye tracking as a methodology is already widely valued and utilized in retail literature. Within 
retail eye tracking literature, purchase and purchase intention research is significant to the 
proposed research question of this investigation. The actual product choice is said to be the 
“holy grail outcome for measuring  success of visual marketing (Huddleston et al., 2018). As 
early as 1994, researchers analyzed gaze fixations in retail settings to better understand 
consumer choice processes  (Russo & Leclerc, 1994). Visual attention to products has been 
found to be positively linked to purchase intention and visual attention has been found to be 
positively linked to product choice (Behe, Huddleston, & Sage, 2015). However, despite the 
end goal of marketing being purchase intention and product choice, the link between visual 
attention and purchase has not been well studied within retail eye tracking literature, and 
thus remains an area of study with great potential for understanding consumer decision 
making (Huddleston et al., 2018). Researchers are beginning to explore even more 
innovative eye tracking technologies within retail literature to address the weaknesses of the 
current popular eye tracking methods, described in the method section, ‘Eye Tracking 
Systems: Desktop and Mobile’, such as combining eye tracking with virtual reality to simulate 
naturalistic shopping settings (Meißner, Pfeiffer, Pfeiffer, & Oppewal, 2019).  
 
Within apparel literature, eye tracking has been used to better understand human responses 
to visual stimuli that could be part of packaging, communication, or store environment, by 
getting an insight into how people see and perceive them (Faria, Providência & Cunha, 
2019). Eye tracking has been used in different contexts of the apparel industry. Most of the 
research has been regarding traditional media and digital media for apparel (Faria et al., 
2019). To the best of the authors’ knowledge, eye tracking methods are underutilized within 
the academic field of in-store apparel retail research.  
 
Within sustainable consumer behaviour literature, a 2017 collection of empirical studies 
shows that a variety of methods are implemented, such as field experiments, scale 
development, contingent valuation, and the methods employed by the current investigation: 
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self-report surveys, and eye tracking (Antonides, 2017). In recent years, more eye tracking 
studies have been done with regards to sustainability, especially within the area of eco-
labels and their impact on purchase intention (Van Loo et al. 2015 ). Sustainability labels are 
an important tool that helps consumers identify sustainability aspects of the products, (Van 
Loo et al., 2015) as they give visual cues to the consumer (Pancer et al., 2017). For 
example, green price tags can inform and signal eco-friendly products to consumers 
(Guyader, Ottosson, & Witell, 2017). However, sustainability labels are not investigated in 
depth in this paper as they are outside the scope of the investigation. Guyader et al. (2017) 
used eye tracking in different ways compared to most eye tracking research by focusing on 
how retailers could impact the sales of sustainable products. Their eye tracking findings 
showed that retailers can attract consumers’ visual attention and increase green premium 
(the price difference for a more expensive sustainable product) by providing relevant 
information and offering an eco-friendly products assortment, supporting the idea that 
consumer visual attention is impacted not just through bottom-up visual stimuli like 
sustainability labels, but also by focusing on relevance of a product to an individual in the 
decision making process (Guyader et al., 2017). Utility effect in top-down processes is 
discussed further in the theory section, ‘Taxonomy of Eye Tracking in the Context of this 
Investigation’.  
 
With regards to consumer decision making literature using eye tracking and olfactory stimuli 
together, Lwin, Morrin, Chong, and Goh (2016)’s paper appears to be the first study that 
uses “multisensory integration of odors and pictures on consumer eye gaze patterns with 
clear implications for consumer choice” (p. 336). However, Seo, Roidl, Müller, and Negoias 
(2010) made use of eye tracking in a study where they use olfactory priming, but the focus 
was not on consumer decision making. The study found that participants that smelled an 
odour, looked more frequently and longer at a congruent food object compared to the 
odourless condition (Seo et al., 2010). To the best of the researchers’ knowledge, this paper 
is the first to investigate the integration of olfactory stimuli and visual stimuli to prime 
consumers towards sustainable apparel decision making with the use of eye tracking 
methodology.  

Vision: The Basic Biology 
Vision is considered the most powerful sense of the five senses, with most sensory 
information received by the individual being of the visual sense (Hultén, 2020). It is no 
surprise, then, that consumers are inundated with advertisements largely in the form of 
visual stimuli, compared to stimuli to other senses (Krishna, 2010). But before investigating 
vision within the scope of eye tracking and consumer decision making, it is necessary to 
begin with a clear understanding of the basic biological processes of the eye as a sensory 
organ. 
 
The pupil filters light when it reaches the eye, contracting and expanding as needed (Hultén, 
2020). The light is refracted by the cornea and the lens, and sends images to the brain 
(Hultén, 2020). Then, the light passes through the space between the lens and the retina of 
the eyeball, known as the vitreous body, and is projected on the retina in the back of the eye, 
where the light radiation is picked up by the retinal sensors (Hultén, 2020). Via the optic 
nerve, these retinal sensors send signals to the visual cortex, and an image is presented on 
the person’s retina (Hultén, 2020). Detail and colour are primarily a product of the fovea 
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centralis, located in the center of the retina, where sensitive photoreceptors, known as 
cones, are concentrated (Carter & Luke, 2020). Outside of the fovea is the parafovea, where 
sharpness decreases, and then outside of this is the periphery, which detects low-frequency 
visual information (Carter & Luke, 2020). Due to the small size of the fovea, the eye must 
move around an environment to gather visual information (Carter & Luke, 2020). As such, it 
is clear to see that eye tracking does exactly what it sounds like: track the eye’s movements 
as it gathers visual information. The key assumption of eye tracking is that this process of 
gathering information, wherein the fovea is directed towards a visual stimulus, gives insight 
into what the person is currently thinking about or processing with regards to said visual 
stimulus, and is known as the ‘eye-mind link’ (Carter & Luke, 2020). The implications of this 
assumption on eye tracking as an effective form of research methodology are considered in 
further detail within the methodology section of this paper, in ‘Modalities of Measurement’. 

The eye allows humans to perceive differences and contrasts in the environment, but it is 
also important to note that the interpretation of visual perception does not function 
independent of other senses, but rather it is the interactions with other senses that contribute 
to this perception (Hultén, 2020). This concept adds credence to the idea of investigating 
visual processes within the context of sensory marketing, as the interactions between 
senses contribute to visual perception. However, as noted in the ‘Sensory Marketing’ 
section, the paper is delimited to only investigating the relationship between the eye and 
nose.  

Taxonomy of Eye Tracking in the Context of this Investigation 
Meissner and Oll (2019) propose a model for a taxonomy of eye tracking research. This 
model is significant in providing a holistic overview of the key components of an eye tracking 
research investigation and how they interact with one another. As such, this investigation 
considers the relevant theory in each part of the model as aligned with the investigation’s 
scope, and in doing so aims to ensure that the researchers have done their due diligence in 
thoroughly investigating all key aspects of an eye tracking study.  
 
Figure 5 
A Taxonomy for Eye Tracking Research (Meissner & Oll, 2019) 
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Drivers of Attention  
It is essential to understand attention as is relevant to the investigation. The ability to 
interpret external cues or stimuli as visual impressions is called visual perception (Hultén, 
2020). According to Hultén (2020), visual perception is defined as “how people perceive and 
interpret different visual impressions and combine them into a purposive whole relating first 
to seeing and then to understanding what one saw” (p. 60). As such, visual perception 
belongs to the cognitive processes that underlie decision-making (Hultén, 2020). Visual 
attention is defined as selectivity in perception (Orquin & Mueller Loose, 2013). A clear way 
that attention influences perception is through directing overt visual attention to a stimulus 
(Orquin & Mueller Loose, 2013). Overt visual attention is likely the default state, and is when 
humans bring their attention to stimuli that are initially outside the fovea, into the fovea, 
which has a higher density of sensory neurons, and thus enhancing visual processing 
(Orquin & Mueller Loose, 2013). Covert visual attention is when humans pay attention to 
objects currently outside the fovea (Orquin & Mueller Loose, 2013). In other words, “covert 
attention is defined as paying attention without moving the eyes; overt attention is defined as 
selectively processing one location over others by moving the eyes to point at that location” 
(Findlay, 2003).  
 
The model adapts the two basic questions for identifying drivers of attention in eye tracking 
by Orquin & Mueller Loose (2013). The first is which processes influence the direction of 
attention to stimuli, and the second is which working memory effects influence the direction 
of attention (Orquin & Mueller Loose, 2013). The two basic processes are top-down or goal-
driven attention, and bottom-up or stimulus-driven attention (Meissner & Oll, 2019). Top-
down processes depend on the search goal, and stimuli with higher task relevance will 
receive increased attention (Orquin & Mueller Loose, 2013). Bottom-up processes are driven 
by visual characteristics of the stimulus rather than a goal, including saliency, surface size, 
visual clutter, and position of the stimulus (Orquin & Mueller Loose, 2013). According to 
attention research, working memory also influences the direction of attention, with 
information complexity, presentation effects, decision difficulty, time pressure, distracters, 
consideration sets, and pairwise comparisons, all being factors that have been investigated 
(Meissner & Oll, 2019). The capacity of working memory, also known as short-term memory, 
is very limited, and so the aforementioned factors easily cause an increase in working 
memory load, which results in increased number of fixations in a task (Meissner & Oll, 2019). 
According to Orquin and Mueller Loose (2013), most empirical studies that investigate the 
aforementioned factors impacting working memory involve both top-down and bottom-up 
processes, and attempting to assign a factor to one or the other process is inappropriate. 
This is important to make clear as it impacts the current investigation. Time pressure could 
alter participants’ goal orientation which would be top-down processes, and when feeling 
more time pressure could focus more on visually salient information, indicating bottom-up 
processes (Meissner & Oll, 2019). This leads to an important point to note in eye tracking 
methodology: bottom-up and top-down processes are used simultaneously and are not 
mutually exclusive, and although highly insightful at indicating underlying attention 
processes, the eye tracking data in this study cannot and should not be used to clearly 
ascertain if certain behaviours are distinctly caused by top-down processes alone, or bottom-
up processes alone.  
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For the sake of the taxonomy, the researchers delimit to top-down, with the reasoning that 
bottom-up is attention driven by visual stimuli, which is not at all the researchers’ intention. 
This investigation uses olfactory stimuli to see if it can influence consumer decision-making 
within the task of choosing between a sustainable product and an unsustainable product. 
Specifically, the researchers wish to investigate if, within attention, level of processing is 
impacted by a nature olfactory stimulus. The five factors listed in top-down processes within 
the Meissner and Oll (2019) model are: task instructions, utility effects, heuristics, attention 
phases, and learning effects. The Meissner and Oll (2019) paper does not delve deeply into 
the concepts, and so the researchers turned to Orquin & Mueller Loose (2013) to better 
determine the relevance to the current investigation. According to Orquin & Mueller Loose 
(2013), the factor that is most relevant to the current investigation is arguably utility effect, 
which is also the most robustly observed in eye tracking and decision-making literature. 
Utility effect is the observation that people tend to look at information that is of greater utility, 
or in other words, most important to them within the context of the decision that they are 
trying to make. Research has shown that dwell durations tend to be longer for the chosen 
alternative, and that dwell duration reflects differential encoding of task relevant stimuli 
(Orquin & Mueller Loose, 2013). Generally, it is agreed upon that high utility AOI (areas of 
interest) will result in more fixations and longer fixations (Orquin & Mueller Loose, 2013). Put 
in the context of this investigation, this paper aims to shed light on if a nature olfactory 
stimulus with association to sustainability can increase the importance of the sustainable 
product visual stimulus to the consumer, thus increasing level of cognitive processing, which 
is reflected in increased average fixation duration. It is worth noting that task instructions as 
well as individual characteristics such as indecisiveness have been shown to moderately 
impact utility effect as well, but this investigation is delimited in its accounting for such 
individual nuances (Orquin & Mueller Loose, 2013).  

Eye Tracking Measures 
Although there are more than 100 possible measures researchers can use to analyze eye 
tracking data, the most common form of measurement is the examination of fixations and 
saccades (Meissner & Oll, 2019). Fixations are the period of time during which the eyes stay 
fixed on a visual stimulus, perception is stable, and the eye is taking in visual information 
(Carter & Luke, 2020). The fovea is quite small, and so it needs to move frequently to 
capture an adequate amount of visual information to produce a high-quality image (Carter & 
Luke, 2020). As such, fixations tend to be quite short, with fixation durations generally 
starting at 100ms (Meissner & Oll, 2019). Fixation length can be influenced by a wide variety 
of factors, including task purpose and complexity, the nature of the visual stimuli, and the 
attention of the individual (Meissner & Oll, 2019). Saccades are the rapid eye movement 
between two fixations, and it has been shown that the brain acquires information only during 
fixations and not saccades, hence the focus of this investigation on fixations (Meissner & Oll, 
2019).  
 
The most important measure is the position of a fixation, because other eye tracking 
measures can only be interpreted once the researcher can identify the AOI (Meissner & Oll, 
2019). In desktop eye tracking studies such as the current investigation, the x- and y- 
coordinates indicate the exact pixel that was at the center of the participants’ gaze (Meissner 
& Oll, 2019). The position of a fixation is generally labelled as within an Area of Interest, or 
AOI. 
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The importance of fixations being established, from here there is further nuance and variety 
within eye tracking literature with regards to the exact terminology and measurements to 
use. Using the data collected on fixations on AOI, attention can be quantified using 
measurements such as number of fixations, quantifying how many times a participant fixated 
on a particular AOI, and total dwell time, quantifying how much time a participant spent 
fixating on a particular AOI throughout the study (Meissner & Oll, 2019). Number of fixations 
is strongly correlated with dwell time, and so it is common practice to just report dwell time 
(Tullis & Albert, 2013). Total dwell time is also known as total time, or total fixation count 
(Carter & Luke, 2020). Dwell time is also similar to fixation duration, and they both provide 
insight into the relative engagement with the AOI (Tullis & Albert, 2013).  Fixation duration 
quantifies how long a participants’ eyes were still in a position, when looking at a particular 
AOI (Meissner & Oll, 2019). Fixation duration generally ranges from 100 to 500ms (Meissner 
& Oll, 2019). Longer fixations might indicate an increased level of processing (Meissner & 
Oll, 2019). Number of fixations, total dwell time, and fixation duration, can provide insight into 
the attractiveness of a certain AOI and are related to top-down processes (Clement, 2019). 
Visitation is another similar metric that is defined as “the aggregated fixations and saccades 
of an individual visit to an AOI” (Kim, Dong, Xian, Upatising, & Yi, 2012). Visits comprise not 
only all the fixations that happened in one visit within an AOI, but also “the saccadic duration 
among those fixations within that AOI until fixation is placed outside the AOI” (Kim et al., 
2012, p. 2423). Although a very useful measure for attention, the focus of this investigation is 
on level of processing, and thus saccadic movements within an AOI are less relevant to the 
paper than single average fixation duration. Level of processing is further detailed in the 
below ‘Psychological Constructs’.  
 
In essence, it is clear to see that there is no definitive standard with regards to the suggested 
metrics to be used and their corresponding psychological constructs. Among the wide variety 
of eye tracking metrics available, fixation has been widely used to assess participants’ 
cognitive processes (Kim et al., 2012). According to Meissner & Oll (2019), higher fixation 
duration suggests higher cognitive processing, or in the words of Tullis & Albert (2013), 
higher level of engagement. Due to these reasons, the researchers chose fixation duration 
as the eye tracking metric to be analyzed with the intention of determining if there was 
significant increase in cognitive processing for sustainable product AOI when exposed to the 
nature olfactory stimulus. Because of the similarity to dwell time and fixation duration, only 
fixation duration is considered. It is important to note that the fixation duration analyzed is 
specifically the average fixation duration, dividing the total fixation time, labelled as Time 
Spent - F on iMotion, by the number of fixations, called Fixation Count on iMotion, in order to 
get the average amount of time that a participants fixates on the sustainable versus 
unsustainable AOI, known as Average Fixation Duration on iMotion, when exposed to 
unscented or nature scented ambient scent. The researchers omit fixations less than 100ms 
to ensure only relevant fixations are analyzed.  
 
Other popular methods of measurement such as saccadic amplitude, pupil diameter, and 
blink rate, are not discussed as they are outside the scope of the paper (Meissner & Oll, 
2019).  
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Psychological Constructs 
Attention directed to stimuli: Attention is a psychological construct, as it is not directly 
observable (Meissner & Oll, 2019). Eye tracking measures can be used to indicate attention. 
For example, eye tracking experiments can compare how much attention participants direct 
to an AOI compared to other AOIs as an indicator of relevance (Meissner & Oll, 2019). This 
is based on the idea that “attention directed to stimuli is the outcome of a goal-directed 
(search, choice, or learning) process that led to the respective gaze behaviour” (Meissner & 
Oll, 2019, p. 596).  
 
Level of processing: “The level of processing as a psychological construct is based on the 
idea that the fixation duration indicates how deeply the information that the participant looks 
at is processed” (Meissner & Oll, 2019, p. 597). The assumption is that shorter fixations of 
up to 250 ms indicate scanning and automatic processes, compared to longer fixations of 
more than 500ms indicating deeper processing (Meissner & Oll, 2019). This measurement is 
thus especially important to this investigation, as the researchers aim to determine if the 
presence of the nature olfactory stimulus will prime participants towards increasing 
consideration for the sustainable product. In other words, will the consumer think about 
purchasing the sustainable product more, as indicated by longer average fixation duration on 
the sustainable product. When given a new task, fixations tend to be shorter and primarily 
used for orientation, and later on in the task, fixations have longer durations as participants 
use higher levels of cognitive processing, which when applied to the current investigation 
suggests that participants may have shorter fixation durations overall at the beginning of the 
study with the slide deck and corresponding survey, until they adjust to the structure of the 
task.  
 
Other psychological states that can be studied with eye tracking, such as attention patterns, 
mental states, emotional arousal, cognitive load, and perceptual fluency, are outside of the 
scope of this investigation and thus not discussed (Meissner & Oll, 2019).  

Areas of Application 
Information search and decision making: Marketing research, such as the current 
investigation, takes particular interest in information search and decision making. Eye 
tracking has been used to understand information search and decision-making processes of 
consumers for years (Meissner & Oll, 2019). Orquin and Mueller Loose (2013) review eye 
tracking in decision making and suggest that one of the main contributions of eye tracking is 
that it makes it possible to better understand the role of attention in decision making. The 
current investigation aims to analyze level of processing when making purchase decisions 
between sustainable and non-sustainable apparel products, and as such falls within this 
‘information search and decision making’ category of application. 
 
Meissner and Oll (2019) list learning, training systems, and expertise, as areas of 
application, but these areas of application are outside the scope of this paper and thus not 
discussed. 
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Congruency  

Scent Congruency 
Ambient scent is not just about creating a pleasant atmosphere, but also about the 
congruent relationship between the scent in the atmosphere and the product and/or service. 
Scent congruency is a common investigated moderator of scent when it comes to consumer 
behavior (Lwin et al., 2016). Scent congruency is defined in terms of how appropriate the 
scent is to the context or the thematic relevance (Herz, 1997). It has been used in diverse 
ways. Mattila and Wirtz (2002) used scent congruency to investigate to which extent a 
scent’s physiological arousing property matched music, so lavender as a low arousal and 
grapefruit for high arousal. Spangenberg, Sprott, Grohmann, and Tracy (2006) looked at the 
congruency between header and scent, to see if odours that are perceived to have 
masculine or feminine qualities matched the store’s products when customers considered 
purchasing. Lwin et al. (2015) looked at congruence between scent and visual cues in print 
advertising, where the scent had an indirect association with the ads. 
 
Bone and Ellen (1999) argue that an incongruent scent may interfere with the processing of 
relevant brand information, where incongruence should be understood as where the scent is 
perceived as not fitting with the product. Studies have shown that the speed and the 
accuracy with which people can identify odour gets worse if the person simultaneously sees 
a colour or an object that is semantically incongruent with the odour the person  smelling 
(Lwin et al. 2016). For example, looking at the colour red or the shape of a strawberry while 
smelling the scent of lemon. Another study found that when pictures of faces and floral scent 
were presented at the same time, it resulted in worse final resignation, suggesting that it 
happened due to visual and olfactory senses competing for the brain’s resources (Lwin et 
al., 2016). 
 
Consumers have learned to associate many scents with objects and products from where 
they are originally from. Food products have a natural scent to them, such as lemon. These 
associations are considered to be more direct in nature. Other products that do not have a 
naturally emanating scent can also have certain scents associated with them, such as dish 
soap, which often tends to have a lemon scent. This type of association is considered more 
indirect (Lwin et al. 2016).  Lwin et al. (2016) found that the indirect association between a 
lemon scent and a picture of a woman using dish soap had significance. Although the 
congruency for the indirect association was lower compared to the direct association (Lwin 
et al. 2016). Although, according to Schifferstein and Blok (2002), congruent scent does not 
correlate with more sales, especially not in the short term, but it might nonetheless enhance 
consumer experiences, which in the long term could lead to an increase in sales. However, 
Lwin et al. (2016) findings suggest that there may be significant opportunities for retail stores 
to attract the shopper’s attention to a specific display or product by using ambient scent 
close to the target object. As long as the scent has a direct or indirect association to the 
target object, attention could be directed in a desired direction and possibly enhance sales. 
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Congruency Between Nature Scent and Sustainability  
As discussed in the ‘Sustainability’ section of this paper, according to human-nature 
connectedness theory, there is an undeniable relationship between nature and sustainability. 
(Ives et al., 2018). Most of the literature regarding connectedness to nature looks at the 
concept of nature as being outside in nature. In a store environment it would not be possible 
to bring “in” nature as a whole. However, it is possible to bring in parts of nature. Franco, 
Shanahan, and Fuller (2017) argue that for a nature experience there is more than meets 
the eye. They argue that humans are multi-sensory and can therefore experience nature 
through the use of all senses, including smell. ´Nature´ exists in a large amount of smells, for 
example, flowers, trees, shrubs, and grasses. Furthermore, most nature scents are 
commonly found as being pleasant (Franco et al. 2017). As mentioned in the ‘Memory and 
Association’ section of ‘Scent Marketing’, scents can trigger memory (Morrin, 2010; Hultén, 
2020) and similarly nature scents can remind people of nature and thus function as a trigger 
for the symbol of nature in general (Franco et al., 2017). It could be argued that the 
association that an individual has with nature will include nature scents and as a result the 
association will continue to sustainability.  

Congruency Between Sustainability and Sustainable Products 
Companies use different visual cues to signal that their products are sustainable to 
consumers. One of the ways companies use cues is on the product packaging. It can be 
colour, imagery, eco-labels, and brand names (Pancer, McShane & Noseworthy, 2017). In 
some instances product displays only use one cue and in others they have multiple (Pancer 
et al., 2017). For example making use of both eco-label and the colour green (Pancer et al., 
2017).  Research shows that one of the ways consumers associate sustainability to a 
sustainable product is through the use of eco-label. This allows consumers to consider visual 
cues related to the environmental consideration that the company has made (Rees, Tremma 
& Manning, 2019).  The congruency between the concept of sustainability and a sustainable 
product relies in part on the help from visual cues, to make consumers aware and help them 
see the association. Furthermore, Pancer et al. (2017) argue that making use of only one 
visual environmental cue can lower purchase intention, so they urge to use two or more 
visual cues.  

Nudging 
Studies have shown that consumers tend to make flawed decisions because they are steered 
by bias, heuristics, and social processes (Kahneman, 2011; Thaler & Sunstein, 2008). This is 
where theory regarding choice architecture and nudging becomes important. Furthermore, 
Hausman and Welch (2010) argues that because consumers have flawed design making that 
nudges can work and make an influence. 
 
To get a more comprehensive understanding of nudging it is important to explain the topics 
closely related: choice architecture & libertarian paternalism. Therefore the following section 
discusses these concepts.  
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Choice Architecture 
When individuals make decisions regarding choice they are never made in a vacuum. 
Decisions are made in an environment where many features can influence, both consciously 
and unconsciously (Thaler, Sunstein, & Balz, 2013). Thaler et al. (2013) argue that the people 
who create the environment are called ‘choice architects’ and they have “the responsibility for 
organizing the context in which people made decisions'' (Thaler et al., 2013, p. 428). In other 
words, the choice architecture is the one responsible for forming the context in which people 
make decisions, despite the fact that it often goes unnoticed. Often both people and the choice 
architecture are unaware of the impact that the choice architecture has on the environment. 
However, it should be assumed that all things matter in the environment even though people 
are unaware of the fact (Thaler et al., 2013). It is important that choice architects remember 
when designing the environment that the stimuli in the environment are consistent with the 
action that is desired (Thaler et al., 2013). Humans are faced with large amounts of choices 
and decisions that need to be made, therefore on a daily basis a lot of people make use of 
shortcuts (Kahneman, 2011). When the stimuli is not compatible with the environment it 
creates misunderstanding and confusion and it makes people respond slower and less 
accurately (Thaler & Sunestin, 2008). As a result the “ [...] choice architecture can be used to 
help nudge people to make better choices (as judged by themselves) without forcing certain 
outcomes upon anyone [...]” (Thaler et al,. 2010, p. 1).      

Libertarian Paternalism 
Libertarian paternalism combines the two concepts paternalism and libertarianism (Thaler & 
Sustain, 2003). Paternalism usually describes a more restricted sense of freedom, choice, and 
responsibility, while libertarianism is the opposite, as it assumes a minimal intervention to the 
people’s freedom, choice, and responsibility. Sustain and Thaler (2003) state that a policy is 
paternalistic when it has “the goal of influencing the choice of affected parties in a way that 
will make those parties better off. We intend “better off” to be measured as objectively as 
possible” (Thaler & Sunstein, 2003 p. 175). They further argue that libertarian paternalism is 
a relatively weak, soft and nonintrusive form of paternalism as choices are not blocked or 
significantly burdened (Thaler & Sunstein, 2008). This means that if an individual wants to 
make a choice that is technically not good for them they can still do this. Libertarian 
paternalism is therefore not threatening liberalism or limits choices, because it does not hinder 
individuals from choosing what they want (Hausman & Welch, 2010). Libertarian paternalism 
is self-consciously attempting to nudge people in a direction that will make their life better 
(Thaler & Sunstein, 2008). Hence, when the choice architecture nudges individuals it is 
thought as libertarian paternalism because not only does the nudge have the intention of 
promoting welfare activities, but it also gives people the freedom of choice.  
 

Nudge 
Behavioural science identifies two different ways of thinking, one that is intuitive and automatic 
and one that is reflective and rational, also called System 1 and System 2 (Kahneman, 2011). 
System 1 is rapid and it does not involve what is usually considered ‘thinking’ (Thaler & 
Sunstein, 2008). On the other hand, System 2 is where individuals use mental effort for 
situations that require them and it requires more energy which is why it works slower than 
System 1 (Kahneman, 2011). In other words, System 1 can be thought of as gut reactions 
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whereas System 2 is conscious thoughts (Sunstein & Kahneman, 2008). Even though System 
1 is needed and works well in many instances, it also misguides people to make mistakes. It 
is especially in these situations that nudges have a great potential to help guide people  in 
their design making (Sunstein, 2015). 

Thaler and Sunstein (2008) define nudge as the following:  

“(…) any aspect of the choice architecture that alters people’s behavior in a predictable way 
without forbidding any options or significantly changing their economic incentives. To count as 
a mere nudge, the intervention must be easy and cheap to avoid. Nudges are not mandates” 
(p. 1)  

The goal of nudging is to make daily life simpler, safer and easier for people when they make 
decisions (Sunstein, 2014). Nudging has become increasingly popular both with public and 
private institutions as they generally cost little and have the potential to promote economic and 
other goals without removing alternative choice from the individual (Sunstein, 2014). 
Furthermore, a study made by Sunstein, Reisch and Rauber (2018) point toward a strong 
majority of support for nudging across multiple countries. 

Choice Architecture, Libertarian Paternalism, and Nudging, Together 

Thaler and Sunstein (2008) are the originators of the terms choice architecture, libertarian 
paternalism and nudging. The concepts are closely related as they all guide individuals toward 
a certain desired behaviour (Thaler & Sunstein, 2008). Libertarian paternalism is one of the 
concepts that guides choice architecture and nudging. As Thaler and Sunstein (2008) argue, 
it is the nudging that is influencing the individual’s behaviour to make decisions that are better 
for themselves, while still giving the individuals the other options to choose from, so nobody is 
forced into a decision that they do not want to make. The nudging goal for libertarian 
paternalism is to increase the welfare of the people (Thaler & Sunstein, 2008). 

Choice architecture is built on the understanding of the environment in which individuals make 
their decisions. The environment is created by the choice architect, who is in charge of  
designing or organizing the context wherein they can influence decision-making, without 
changing the original choice set (Hansen & Jespersen, 2013). This is why choice architecture 
and nudging are so closely related, as the nudging is built on the concept of choice 
architecture. 

Types of Nudging 

Hansen and Jespersen (2013) applies the theory of System 1 and System 2 to the theory of 
nudging, where they distinguish between type 1 and type 2 nudging. It is important to 
distinguish between these two as there is a large difference on how the nudge is 
communicated and executed in order to change behavior.  

Type 1 nudges are aimed at influencing the behaviour provided by automatic thinking (System 
1) without involving reflective thinking (System 2). An example of type 1 nudging is the 
decrease in the size of plates in the canteen, to nudge consumers to put less food on their 
plate and thereby decrease the number of calories consumed. On the other hand, type 2 
nudging is the opposite, as it aims at attracting reflective attention (Hansen & Jespersen, 
2013). An example is an image of a fly in the urinal. The visual directs the attention and as a 
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result the individual can choose to aim for the fly or not, but either way it increases the chances 
of focus on the current behavior of urinating precisely (Hansen & Jespersen, 2013), hence the 
fly directs the attention and the individual thereby becomes more reflective, so they choose to 
either aim or not. 

Another aspect when choosing a type of nudging is transparency (Hansen & Jespersen, 
2013). Transparent nudge is defined as “a nudge provided in such a way that the intention 
behind it, as well as the means by which behavioural change is pursued, could reasonably be 
expected to be transparent to the agent being nudged as a result of the intervention” (Hansen 
& Jespersen, 2013, p. 17) . A transparent nudge would be the footsteps painted on the street 
leading to a trash can. A non-transparent nudge is defined as “a nudge working in a way that 
the citizen in the situation cannot reconstruct either the intention or the means by which 
behavioural change is pursued” (Hansen & Jespersen, 2013, p.18). A non-transparent nudge 
would be decreasing the plate size to make people eat less. However, there is a lack of 
agreement in nudging regarding effectiveness of transparent nudges. Brovns (2009) argues 
that nudges are most effective when people are unaware of them, while Bruns, Kantorowicz-
Reznichenko, Klement, Jonsson, and Rahali (2018) argue the opposite, saying that the 
transparency of nudges does not reduce their effectiveness.  

Figure 6  
Intervention types (Hansen & Jespersen, 2013) 

 

Based on the knowledge regarding type 1 and type 2 and transparency, Hansen & Jespersen 
(2013)  have created a table with four categories with the different types of nudges, as seen 
in Figure 5. Transparent type 2 nudge engages System 2 in a way that makes it easy for 
people to understand the intention and meaning behind the nudge and the behavioural change 
which is pursued by the nudge. Transparent type 1 nudges is where reflective thinking is not 
used when a change of behavior is made, but it can happen as a by-product. Non-transparent 
type 2 nudges caters to System 2, but it does it in a way that is not obvious and it does not 
make its intention clear. Non-transparent nudges engage System 1 without it being recognized 
and transparent. There will be some nudges that will be difficult to place and some may fall in 
a grey zone, as nudges are multi-layered and can wander between two categories. In this 
paper we are aiming at making use of a transparent type 2 nudge, as we wish to make people 
think about nature and the connections they have to nature by smelling a nature scent. 

Green Nudge 

The term green nudge refers to techniques that nudge individuals towards more pro-
environmental choices and behaviours (Bonini, Hadjichristidis, & Graffeo, 2018). Schubert 
(2017) adds “In other words, they aim at encouraging people to voluntarily contribute to a 
public good, namely, environmental protection” (Schubert, 2017, p. 331). Green nudges have 
increasingly become part of the environmental policy in many countries around the world 
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(Schubert, 2017). Bonini et al. (2018) state that many different green nudging techniques have 
been used to improve pro-environmental behaviors. A study done by Lee et al. (2020) 
investigates the brain’s response to a green logo that represents environment-friendly grown 
textiles. The study showed that prior exposure to environmental priming messages increased 
the brain activities, which reflected that there was relational reasoning and led to an increased 
preference for apparel items that have a green logo (Lee et al., 2020). Many green nudges 
discussed in literature have had a focus on people’s energy consumption and these nudges 
have had a positive impact, however, in many other contexts green nudges have been limited 
and very context-dependent. (Schubert, 2017). In many, it depends on the exact way the 
framing is being used when designing green nudges. 

Sensory Nudge 

Environmental context-related sensory cues, visual, auditory, olfactory, and touch, can play 
the role of nudges to impact consumers’ choice and purchase related behavior (Seo, 2020). 
Studies have provided empirical evidence that shows that consumers' perception can differ 
with the environmental contexts when using sensory cues (Seo, 2020). Sensory nudges are 
especially widely used within the context of food/beverage and food consumption (Seo, 2020). 
However, considering the apparel context of the investigation, this literature is not further 
explored. 

Priming 

Priming refers to the workings of the system 1. Research has shown that subtle influences 
can increase the ease with which certain information comes to mind. Even the merest hint of 
an idea or concepts can make associations happen that can stimulate an action. Priming 
normally happens in social situations and they can have a powerful effect on individuals. 
(Thaler & Sunstein, 2008). Caraban, Karapanos, Gonçalves, and Campos (2019) categorize 
23 ways to nudge into 6 overall categories. Priming is in the category of ‘reinforce’, meaning 
that nudges in this category attempt to reinforce behaviour through increasing the presence 
of the nudge in the individual's thinking (Caraban et al., 2019).  

Minton, Cornwell, and Kahle (2016) have developed a framework for holistic priming. They 
distinguish between priming technique and priming methods. Priming technique refers to 
priming outcome being either affective, behavioural or cognitive. Affective priming has a focus 
on emotion and feelings, for example through the use of pictures and colours in the form of 
love related symbols (Minton et al., 2016). Behavioural priming refers to action and behavioral 
intentions. It results in an increase in prime activated behaviour. For example one priming 
study showed that priming with an Apple logo led consumers to behave more creatively 
compared to the consumers who were shown the IBM logo (Minton et al., 2016). One of the 
types of behavioral priming is called goal priming. Goal priming focuses on the activation of 
the end-goal and thereby leads individuals to behave in a way that is consistent with the  goal 
that is wished to be achieved. However, goal priming is contextually dependent. Cognitive 
priming refers to the changes that happen in the consumers thoughts after being exposed to 
the prime. The priming studies that have been done within marketing and consumer behavior 
have primary been cognitive priming studies (Minton et al., 2016). One of the types of cognitive 
priming is associative priming, but it is closely related to semantic priming, which is the reason 
that the two terms are used interchangeably. Associative priming occurs because of common 



32 
 

relations developed in the mind, but they are not semantically related, so for example dogs 
are associated with bone  (Minton et al., 2016). 

Priming techniques can be combined with a priming method to lead to a priming outcome 
(Minton et al., 2016). There are multiple types of priming methods, however for this paper the 
most relevant priming method is contextual priming. Contextual priming is defined as the 
activation of knowledge by making use of marketing cues that come before or surrounds the 
environment (Minton et al., 2016). It is based on the idea that consumers experience ambiguity 
when they evaluate goods and services, which is why they turn to contextual cues in the 
environment to reduce this ambiguity before purchasing a product (Minton et al., 2016). 
Studies within consumer behavior have shown contextual priming to be highly successful both 
in labs and in the field (Minton et al., 2016). Even simple contextual cues have shown to 
influence product evaluation (Minton et al., 2016).  

Furthermore, theories within priming have been classified into two main groups: prospective 
priming and retrospective priming (Minto et al., 2016). Both theories lead to the same end 
result, which is to increase knowledge activation. Prospective and retrospective priming is 
defined as:  

“Prospective theories of priming describe a prime as activating knowledge, which then 
influences response to a target; thus, the majority of the priming process occurs before 
exposure to the target. In contrast, retrospective theories of priming posit that the priming 
process does not begin until after exposure to the target.” (Minton et al., 2016, p. 7) 

One of the main theories within prospective theory is spreading activation theory. It states that 
prime activate nodes in the memory are associated with the prime cue (Minton et al., 2016). 
Minton et al. (2016) gives the example where the prime word is water. All nodes in the 
individual's memory that are associated with water get activated, so words like swim, fish, 
drink and so on. Afterwards, when the individual is asked regarding what activities they would 
like to do next, there will be a higher chance that they would suggest water related activities. 
In that way, the knowledge activation occurs before being exposed to the target. 

To the best of the authors’ knowledge, research that combines green nudging and sensory 
nudges in the context of priming is spare. Bonini, Graffeo, Hadjichristidis and Perrotta (2015) 
investigated how a pleasant ambient scent can influence people to make larger money 
contributions towards environmental goods. The study had three fragrant conditions (lemon, 
pine and no scent) and it showed that having a congruent scent in the room can make 
individuals willing to pay more (Graffeo, Hadjichristidis & Perrotta (2015). 

Purchase Intention   
According to Meissner & Oll (2019), level of processing suggests that higher fixation duration 
reflects how deeply the visual information is being processed. Behe, Zhao, Sage, 
Huddleston, Minahan (2013) use eye tracking metrics to conclude that attention increases 
mental processing. Retail literature suggests that attention is considered requisite to 
purchase, and so the study of attention given to stimuli for cognitive processing is highly 
relevant, and is effectively measured with eye tracking technology (Huddleston, Behe, 
Driesener, & Minahan, 2018). Behe et al (2015) implies that consumers who spend more 
cognitive effort to process product related information at point of purchase are more likely to 
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purchase the product. As such, attention impacts the level of cognitive processing, which 
influences purchase intention. (Behe et al., 2013). Behe et al. (2013) did a study where they 
showed images of live plant displays. Their study demonstrated that more time spent looking 
at a plant, the higher the likelihood was that the consumer would buy the plant. Furthermore, 
they argue that having a display that engages the customer and makes them look longer can 
have a positive impact on the customer's decision-making (Behe et al., 2013). The 
researchers acknowledge that there are various metrics that reflect attention and thus 
pertain to purchase intention, however the investigation is delimited to investigating the 
impact of ambient scent on level of processing, with level of processing tying into purchase 
intention in that the product that is looked at for longer average durations is given more in-
depth attention, and thus increased chances of being chosen. 
 
Factors such as attitude and knowledge towards sustainability are found to be influential 
factors in regards to consumers’ intention to purchase products (Hosseinpour, Mohamed, 
Rezai, Shamsudin, & Abdlati, 2015). Studies on consumer purchase behavior have shown 
that attitude has been one of the most effective factors (Hosseinpour et al., 2015). 
Consumers carry different attitudes towards environmentally friendly behavior, however a 
study conducted in Malaysia by Hosseinpour et al. (2015) showed that the majority of the 
respondents had a positive attitude towards sustainability. Another study found similar 
results, Gracia and de Magistris (2007) found that attitude towards organic food was one of 
the main indicators for purchasing organic products. The majority of studies conclude that 
attitude has an influential effect on consumer’s behavior (Hosseinpour et al., 2015). 
Therefore, Hosseinpour et al. (2015) argue that attitude toward sustainability should be 
considered one of the main components that affects consumer’s behavior and their purchase 
intention. Another aspect that influences purchase intention is knowledge. One’s general 
knowledge about a concept can change their attitude towards it and thereby also have an 
impact on their purchase intention. That means knowledge has a significant influence on 
attitude (Hosseinpour et al., 2015). For example, if a person is knowledgeable about the 
impact of their environmentally-friendly behavior, it might help change their attitude to be 
overall more pro-sustainable. Wang, Ma & Bai (2019) states that marketing methods are a 
way to spread more knowledge to consumers regarding sustainability and sustainable 
products, which is why general awareness and attitude concerning sustainability has 
increased. 

S-O-R of Priming with Olfaction & Vision  
A key contribution of this research paper is the proposal and application of a model that 
synthesizes the aforementioned concepts of olfactory processes,visual processes, and 
priming. In doing so, the model attempts to visualize sensory marketing, delimited to 
olfactory and visual processes, can result in priming towards sustainable purchase. This 
resulting model is one that can be applied to various contexts wherein the user is attempting 
to use olfactory and visual processing to prime consumers towards sustainable choices. The 
user can visualize and determine if the intended priming is successfully influencing 
consumer purchase intention. Said context in the case of this investigation is sustainable 
apparel purchasing, and so the nature-human connectedness theory is not inherently 
synthesized into the model.  
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As the applicable theories have already been discussed previously, this section mainly aims 
to describe the relationships between the relevant theories in the newly proposed model. 
The model can be seen in Figure 7. The core structure of the model is based on the S-O-R 
model from Mehrabian and Russell (1974). Through the S-O-R model, the researchers 
arranged the applicable theories in the chronological order in which they would interact with 
the consumer and each other in an offline retail setting.  
 
Figure 7 
S-O-R of Priming with Olfaction & Vision 

 
 
Starting with the stimulus (S), the model begins with the ‘Priming Method’. The contextual 
prime is meant to reduce ambiguity before purchasing the product (Minton et al., 2016). 
When a consumer walks into the store, the consumer is immediately exposed to the ambient 
nature scent, which in this case was an orange essential oil scent. However, in order for the 
priming to be successful, there are some factors that need to be accounted for with regards 
to the scent itself. This is why the contextual prime portion of the model includes ‘Intensity’ 
and ‘Pleasantness’ under the ‘Scent’. When exposed to a scent, it is either perceived as 
pleasant or unpleasant and so whatever is associated with the scent is also perceived as 
pleasant or unpleasant (Goldkuhl & Styvén, 2007). This ties into intensity because generally 
if a scent is considered too strong, the reaction becomes negative (Goldkuhl & Styvén, 
2007). Pleasant scents in retail have been shown to have a positive effect, such as 
increasing willingness to spend (Goldkuhl & Styvén, 2007). Further down in the model in the 
‘Priming Technique’ it can be seen that ‘Association Priming’ is being applied at the same 
time as the ‘Priming Method’ in the timeline: that is, when the consumer first walks into the 
store and is exposed to the ambient scent. The priming method being used at this stage is 
associative priming, which occurs due to common relations developed in the mind (Minton et 
al., 2016). In this case, the association being established in the mind is to sustainability, the 
association of the scent to sustainability being tested for in advance in the pretest. To sum, 
at this point, the consumer has walked into a contextual prime of nature ambient scent, and 
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ideally one of the associations that the scent triggers is that of sustainability. Now, the 
consumer may interact with an actual sustainable product, which is labelled as the ‘Target’ in 
the proposed model. Between the contextual prime and the target, there is an arrow labelled 
‘Congruency’. The arrow goes both ways to show that congruency needs to go both ways. 
That is, the olfactory stimulus prime, and the visual stimulus target, must have congruency. 
In the context of this investigation, if the nature scent does indeed bring up positive 
associations to sustainability, and the product is associated to sustainability in that it is a 
sustainable product, likely labelled in some visual manner such as a text or image label, then 
there is congruency with regards to the association to sustainability of both the prime and the 
target. In ‘Priming Technique’, it can be seen that ‘Goal Priming’ has also been situated at 
the same point in the timeline. This is because goal priming focuses on the activation of the 
end goal by leading individuals to behave in a certain way, and it is the nature-human 
connectedness of the scent and its congruency with the sustainable product that is intended 
to prime consumers towards the end goal of increased purchase intention. Hence, the arrow 
for goal priming extends to the Response (R), whereas the associative priming arrow only 
extends to the target.  
 
Now that the consumer has come in contact with the target, the consumer will conduct internal 
processing with regards to their engagement with the product. As such, the model moves on 
to Organism (O), wherein describes the behaviour of the organism to hopefully approach the 
‘R’ (Mehrabian & Russel, 1974). Considering the eye tracking method used in the investigation 
to shed light on the internal processes of consumers, namely, level of cognitive processing, it 
makes intuitive sense that the eye tracking theories are placed within the ‘O’. The eye tracking 
concepts applied are taken from the Meissner & Oll (2019) Taxonomy for Eye Tracking 
Research model as described in detail in the section ‘Taxonomy of Eye Tracking in the Context 
of this Investigation’. Specifically, the theories of ‘Drivers of Attention’, ‘Eye Tracking 
Measures’ and ‘Psychological Constructs’ as applicable to the context of this investigation, are 
synthesized into the proposed model. With regards to drivers of attention, the investigation 
focuses on ‘top-down’ processes in that ideally the nature olfactory stimulus raises relevance 
of the sustainable product, influencing the purchasing goal towards the sustainable product. 
From the drivers of attention, the Meissner & Oll (2019) model moves on to eye tracking 
measures, and it is ultimately concluded that this investigation aims to use ‘Average Fixation 
Duration’, in order to gain insight into the ‘Psychological Construct’ of ‘Level of Cognitive 
Processing’. Ideally, the priming established in the ‘S’ has influenced the top-down processing 
of the consumer, which in the context of eye tracking methodologies, would suggest longer 
average fixation duration on the sustainable product visual stimulus, which theoretically 
reflects increased level of cognitive processing.  

Finally, the Response (R) portion of the S-O-R model is labelled as ‘R’ in the proposed model 
and represents the ideal ending: increased purchase intention. If the ‘S’ is successful, then 
the ‘O’ will approach the ‘R’. In other words, if all the previously described theories interact 
with each other as desired, then the consumer will have been successfully primed to reach 
the desired end goal, that is to increase purchase intention for the sustainable product. This 
increased purchase intention in the context of a retail setting would be reflected by the covert 
behaviour of purchase, but as previously described in the ‘O’, the increased level of processing 
within the organism implies that the response was indeed increased purchase intention.  
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Research Design 

Philosophy of Science 
The differences and definition of research philosophies can be understood by the basic core 
of assumptions regarding the nature of reality and the nature of knowledge and how 
knowledge can be produced, which refers to the concepts of ontology and epistemology 
(Saunders et al., 2016; Egholm, 2014). The scientific philosophy employed in research 
greatly impacts how the research question is understood, the methods used to collect data, 
and how the findings are interpreted (Saunders et al., 2016). A well thought out set of 
consistent assumptions contributes to a credible research philosophy (Saunders et al., 
2016). Saunders et al. (2016) mention that in reality a research question does not always fit 
into one specific philosophy of science. However, the researchers have chosen the one they 
find the most suitable to answer their research question, which is positivism.  

Positivism 
To investigate the research question this paper is inspired by the positivistic perspective 
when it comes to the philosophy of science. This perspective was chosen as the overall goal 
for positivism as a philosophy of science is to investigate casual connections and perhaps 
even make predictions from these (Egholm, 2014). This aligns this the goal of this paper, as 
it wishes to investigate the causal connection between the effect of nature scent on 
consumers within the context of sustainable apparel.  
 
The ontological standpoint for positivism is realism, which means that objects and relations 
exist in the world independent of our understanding of them. Furthermore phenomenons are 
universal meaning that they are the same no matter when and where they are studied 
(Egholm, 2014). The epistemology in positivism is based on discovering observable and 
measurable facts and regularities and only phenomena that can be observed and measured 
would lead to credible and meaningful data (Saunders et al., 2016). A significant aspect of 
the epistemology for positivism is to strive for the collected knowledge to be as objective as 
possible. Therefore, researchers try to be detached, neutral and independent of what is 
being researched in order to minimize biases and therefore make it possible for the research 
to be replicated by other researchers while producing the same results (Saunders et al., 
2016). However, it is important to mention that total objectivity is almost impossible to reach 
when researching human behavior. As Saunders et al. argues:  “You may believe that 
excluding our own values as researchers is impossible. Even a researcher adopting a 
positivist stance exercises choice in the issue to study the research objectives to pursue and 
the data to collect”. In the end, the chosen approaches and attained results must be valid 
and credible through the use of acknowledged methods (Saunders et al., 2016). Further 
details on how this paper will reach these conditions will be found in the sections ‘Reliability’ 
and ‘Validity’.  

Deduction 
The typical method for positivistic research tends to be deduction. This paper makes use of 
a deductive research approach which is consistent with conducting a highly structured 
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experiment. The deductive method is based on collecting data based on existing literature 
and research. The theories of interest is linked to two or more concepts, which are 
assertions about the connection between the concepts (Gill & Johnson, 2002) Hereafter, 
hypotheses get developed which can be observed in the real world through the collection of 
quantitative data and based on these findings the hypotheses can either be confirm or reject 
(Saunders et al., 2016). This does not claim that  the deduction always makes use of 
quantitative methods to gather data, but that this tends to be the norm (Saunders et al., 
2016). Saunders et al. (2016) state that operationalization and generalization are important 
concepts for a deductive approach. Operationalization is about the need for facts to be 
measurable, often in a quantitative way. Generalization is important as in order to generalize 
it is necessary that the sample is chosen carefully and for it to have a sufficient numerical 
size. Taking all of this into consideration, the deductive approach is suitable for this paper as 
the investigation of the research can either be confirmed or rejected.  

Method 

Modalities of Measurement 
The main investigation incorporates self-report measures in the form of two surveys, one 
before and one after the main study, physiological measures in the form of total fixation time 
and time to first fixation data collected from eye-tracking technology, and finally behavioural 
measures in the form of the observed overt decision of choosing between sustainable and 
unsustainable apparel. 
 
The researchers considered the strengths and weaknesses of each modality of 
measurement with the goal of determining the specific combination that would be the most 
effective means of approaching the research question.  

Eye Tracking as a Modality of Measurement 
Eye tracking is a quantitative form of acquiring information within the realm of consumer 
behaviour, adding a more objective perspective by analyzing the physiological response to 
stimulus, compared to more traditional, subjective self-reporting methods of analyzing 
consumer behaviour, such as surveys or interviews. Eye tracking equipment was once 
cumbersome and costly, with methods being very uncomfortable for the participants, 
including methods requiring chin straps or bite bars (Ashby et al., 2016). Eye tracking has 
been steadily decreasing in costs, with this trend likely to continue, supporting eye tracking 
as an accessible form of research for years to come (Ashby et al., 2016). Along with the 
steadily declining costs of eye tracking, the intrusiveness for participants has also 
significantly increased, and quality of data increased (Ashby et al., 2016). Modern eye 
tracking technologies offer built-in algorithms, correct for head movements of participants, 
and offer user friendly programming for experiment set up and eye movement data analysis 
(Ashby et al., 2016). These favourable trends have resulted in a huge increase in eye 
tracking use in the field of consumer judgement and decision making (Ashby et al., 2016). 
This is easily exemplified by a Google Scholar comparison search, wherein “eye tracking” 
and “decision making” had 358 hits between 1997 and 2000, whereas between 2011 and 
2014 a similar search yielded 7290 results (Ashby et al., 2016). This increase in accessibility 
and consequent popularity within consumer behaviour academia, backed by increased data 
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quality and usability, supports eye tracking as a strong methodological choice for research 
focused on analyzing cognitive processes underlying consumer judgements and decisions. 
To put it simply, eye tracking helps researchers better understand why people behave the 
way they do (Ashby et al., 2016).  
 
Although overall a very accessible and effective methodology, like any methodology, it still 
has its weaknesses. Eye tracking technology allows for some freedom in coding and 
analyzing data, such as defining within the software what is considered a fixation, and how 
certain eye movements are classified (Ashby et al., 2016). If improperly set up, this can 
result in data that leads researchers to make incorrect conclusions (Ashby et al., 2016). Or 
even worse, researchers can take advantage of this opportunity for manipulation to produce 
more desirable results (Ashby et al., 2016). Similar issues have been noted in other process-
tracing methods such as fMRI (Ashby et al. 2016). As such, investigations may wish to 
consider using a method that is not reliant on quantifiable data and process-tracing formats 
in addition to eye tracking. The researchers in this investigation use self-reported data as 
well as transcriptions from short interviews.  
  
Individuals approach problems differently. It sounds intuitive, but this is a notable 
consideration to make in the context of behavioural decision making, as eye movements can 
provide insight into a variety of individual differences (Ashby et al., 2016). Individual 
differences also impact how individuals deal with situations and consequently eye tracking 
results, such as indecisiveness impacting utility effect (Orquin & Mueller Loose, 2013). The 
current investigation is limited in the research design and subsequent analysis by not 
accounting for such individual nuances. Some relevant individual information such as 
interest in sustainability and gender is collected through self-reporting, but there are likely far 
more possible individual experiences, characteristics, slight biological differences, and more, 
that impacted the data.  
 
The key assumption of eye tracking as a method that researchers make is that the number 
of fixations on an AOI is an indicator of attention that is directed toward it (Meissner & Oll, 
2019). This quantification of attention through fixation is based on an ‘eye-mind assumption’, 
which assumes that information seen through the eye is also cognitively processed. It is this 
assumption that makes eye tracking a valuable tool for exploring questions surrounding 
allocation of visual attention (Carter & Luke, 2020). Although  the “eye-mind assumption” is a 
generally validated assumption,there have been studies suggesting that in some contexts 
the assumption does not hold completely true (Meissner & Oll, 2019). In simple 
discrimination tasks, attention and eye location can be easily decoupled, and in repeated 
tasks, participants can get better at extracting information outside of the fovea over time 
(Meissner & Oll, 2019). These criticisms are relevant to this investigation due to the 
repetitive nature of the main task of choosing between sustainable and unsustainable 
products, wherein over time, participants’ attention and eye location may decouple. In 
addition, because the focus of the gaze is not always a direct reflection of what is being 
processed, Ashby et al. (2016) suggest that although eye movements can be very useful for 
analyzing cognitive processes, they do not necessarily have a one to one relationship with 
specific cognitive processes. As such, much like with bottom up and top down processes, it 
must be noted that the researchers should not operate under the misconception that chosen 
measurements reflect exactly and only the cognitive process that is being investigated. For 
example, visual attention does not correlate exactly with awareness, and so the focus of 
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gaze is not directly reflecting what is being processed (Ashby et al., 2016). In the context of 
this study, the researchers cannot state that the average fixation duration exactly and 
exclusively reflects the level of cognitive processing.To account for these criticisms, it is 
suggested that eye tracking be combined with neural measures such as 
electroencephalography or fMRI for a more holistic measure of attention, but due to lack of 
resources, the investigation is limited to eye tracking technology in terms of objective 
physiological measures (Meissner & Oll, 2019). Due to lack of resources such as time and 
technology, and a lack of expertise in neural measures, the current investigation is limited in 
assuming the eye-mind assumption to hold true. As such, it would be beneficial for future 
research to consider a more holistic measure of attention by incorporating neural measures 
to the research design.  In addition, there are numerous factors, including but not limited to, 
memory, colour, and salience, that impact eye movements, and thus will influence eye 
movement based research despite being controlled for (Ashby et al., 2016). In the context of 
this investigation, colour is controlled to the best of the researchers’ abilities by ensuring that 
the two product visual stimuli on each slide have as similar colour and design as possible. 
The impact of memory is also discussed via self reporting, namely through a transcribed 
discussion post eye tracking study asking the participant to discuss the scent in the room. 
These various control factors are discussed in more detail in the ‘Controlled Variables’ 
section. However, there are likely an immeasurable number of control factors that could 
ideally be accounted for to increase validity, however only key variables are accounted for in 
the design.  To sum, it is critical to be aware that there are limitations to the insights that eye 
tracking can provide, in that the insights cannot provide a direct reflection into cognitive 
processes, and the data itself is influenced by immeasurable factors, not all that can 
realistically be accounted for and many outside of the researchers’ control.  
 
Despite these criticisms, it is generally true that the eyes reflect the mental processing of 
what is being looked at, making it generally applicable to most investigations that explore 
mental processes (Carter & Luke, 2020). Many studies show a strong coupling between eye 
movements and visual attention, with decoupling generally only happening prior to a 
saccade, when attention moves to a new location (Orquin & Mueller Loose, 2013). The study 
is delimited to only studying fixations, and specifically level of processing and thus average 
fixation duration, and so analyzing the decoupling occurring between one fixation to another 
is outside the scope of this investigation. Eye-tracking as a method is highly temporally 
sensitive, as it provides quantitative insight reflecting the changing cognition of an individual 
over a period of time, rather than just revealing the final outcome (Carter & Luke, 2020). In 
the context of this investigation, this is valuable as the behavioural modality of measurement 
chosen only provides information on the final covert purchase decision.  

 
The predominant method for apparel purchase decision literature is self-reporting 
(Henninger & Singh, 2017). However, the limitations of self-reporting measures, namely 
social desirability bias, halo and leniency effects, and nonconscious activation are well 
documented, which has led to substantial academic calls for promoting a more multimethod 
data approach, with the usage of behavioural data (Meissner & Oll, 2019). And herein lies 
the value of eye tracking as a research method. Eye tracking provides insights into the 
cognitive processes underlying human behaviours by recording the movements of 
participants’ eyes during behavioural processes (Meissner & Oll, 2019). It is this insight into 
the cognitive processes underlying human behaviours that addresses the limitations of self 
reporting measures. More specifically, eye-movements are generally outside of conscious 
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control, as in, an individual can choose where to look, but has little control over the details of 
this movement. It is this uncontrolled element of vision reflected in eye tracking data that 
provides insight into non-conscious processing (Carter & Luke, 2020). Within consumer 
behaviour studies,  established literature also uses interviews and surveys to establish 
connections between eye-tracking data and self-reported data, further supporting the choice 
to use both eye tracking and self-reporting (Faria, Providencia, & Cunha, 2018) Generally 
eye tracking is used to study attention, but it can also shed light on arousal, cognitive load, 
or perceptual fluency (Meissner & Oll, 2019). As discussed in the theory section, ‘Taxonomy 
of Eye Tracking in the Context of this Investigation’, this paper is delimited to only using eye 
tracking to study attention, and within attention, specifically only level of processing.  

 
Despite the powerful objectivity of eye tracking, there is a very interesting limitation with 
regards to the effectiveness of quantitative physiological measures specifically in the context 
of odour research. Pichon et al. (2015) state that physiological methods for odour and 
valence are limited in sensitivity in distinguishing amongst similarly pleasant products 
compared to subjective measures, such as odours categorized as ‘fragrances’ which 
includes essential oils. This is a highly relevant critique as the current trend is using 
physiological measures to analyze consumer behaviour (Pichon et al., 2015). This 
discussion supports the researchers’ decision to use self reporting in conjunction with eye 
tracking in order to gain a more nuanced understanding of the proposed research question, 
and should also be noted by future olfactory researchers in assessing the benefits and 
limitations of quantitative measures compared to subjective measures.  

Self-Reporting as a Modality of Measurement 
Self-reported measures are measures where respondents are asked to report directly on 
their own behaviours, beliefs, attitudes, or intentions. Common measures of attitudes such 
as Likert scales are actually self-report (Lavrakas, 2008). Lavrakas (2008) argues that self-
report can be contested to other types of measures such as behavioral measures or 
physiological measures. Self-report measures are widely used in research, however it 
should be noted that self-report is based on the assumption that the respondents are able to 
answer the questionnaire and that they are willing to do so, but sometimes these 
assumptions are not true (Lavrakas, 2008). The limitations and problems associated with 
self-reporting, as mentioned previously, include social desirability bias, halo and leniency 
effects, and nonconscious activation. They are not discussed in detail as this is outside the 
scope of this paper. These variances to ‘truth’ are a weakness of self-reporting, but eye 
tracking is a strong partner to self-report, because as previously described, a key benefit of 
eye tracking is its objective quantitative data from physiological processes outside of the 
deliberate conscious control of the participant. On the other hand, self-reporting allows 
individuals to express subjective opinions on a conscious level and thus is able to give 
insight into certain individual nuances, compared to the physiological information from 
unconscious processes obtained by eye tracking. As such, self-report allows for a distinct set 
of information that can be used in collaboration with objective eye tracking data to 
investigate the research question. 

Another reason for supplementing physiological measures with subjective measures in the 
context of this investigation is due to the usage of only essential oils as the scent stimulus. 
The current trend in many industries is to apply physiological methods to the study of 
consumer behaviour (Pichon et al., 2015).  The findings in Pichon et al. (2015) suggest that 
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although reported pleasantness are distinguishable by both subjective and physiological 
measures, the physiological differences are limited when it comes to odorants in a restricted 
pleasantness range, such as those that fall in the family of ‘fragrances’, which includes 
essential oils (Pichon et al., 2015). This is compared to the subjective feelings within a 
similar family of odorants, which can vary distinctly (Pichon et al., 2015). Although the study 
discusses variances between odorants, one can argue that it suggests a lack of nuance that 
eye tracking can relay with regards to odour perception, compared to self-reporting. As such, 
despite the value of obtaining objective physiological data, physiological data alone is limited 
in particular within the context of human interaction with olfactory stimuli, making the 
incorporation of subjective measures, in this case self-reporting mechanisms, essential for 
getting an insight into the respondents subjective attitude regarding the different scents used 
in this paper.  

Behavioural Measures as Modality Measurement 
Behavioural measures means to observe and measure overt behavior. Behavior has 
normally been observed and measured by humans, but in recent time some of the method 
has moved to machine based observations. However, human observers are prone to be 
influenced by bias, which ends up having an impact on the data’s validity and reliability 
(Kahng, Ingvarsson, Quigg, Seckinger & Teichman, 2011). Furthermore, behavioral 
measures can be collected both by direct and indirect methods, depending on the situation. 
Although, when it is possible and practical, direct observation is the preferred method 
(Kahng et al., 2011).  
 
Bell et al. (2018) argue that behavioral measures can be seen as complementary to 
psychological measures, such as eye tracking, when predictions need to be made regarding 
consumer choice. In the context of this investigation, the behavioural measures are used to 
gain insight into the potential choice that a consumer would make between sustainable 
apparel and unsustainable appeal. The experiment setup meant that the participants’ choice 
could not be observed directly, as it would happen during the eye tracking study. 
Incorporating choice into the eye tracking study allowed for researchers to mitigate the 
influence of the researchers’ perceived presence on the consumer choice. For example, if 
the participant were to feel the researchers directly observing their decision making process, 
they may feel pressured to make choices untrue to their actual desires. For these reasons, 
the observations need to be done indirectly, as direct observations where neither possible or 
practicable for this study. Furthermore, the collection of the choice happened through the 
help of machines for the reasons mentioned above.  

Pretest 
Scent marketing literature has suggested that the combination of congruency and perceived 
pleasantness, along with general consumer scent preferences, act as moderating variables 
that influence cognitive and behavioural responses to scent (Rimkute, 2016). The pretest 
methodology closely followed that of established scent and eye tracking literature, namely 
Lwin et al. (2015) and Madzharov et al. (2015). The core reason for having a pretest was in 
order for the researchers to determine the best scent stimulus to use as the independent 
variable in the main study. Within this core mission, the pretest had three specific goals. 
First, was to determine out of a selection of nature scents, in the form essential oil, the 
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perceived ‘pleasantness’ of each of the scents. This was necessary because it has been well 
documented in scent marketing literature that in order to positively influence consumers 
through scent stimulus, said stimulus must be considered ‘pleasant’ by the consumers 
(Goldkuhl & Styvén, 2007) . It is important to note that the purpose of the first hypothesis is 
to find the scent that is perceived as pleasant, but also has the highest association to 
sustainability, which leads into the second hypothesis, discussed below. 
 
PRETEST HYPOTHESIS 1 (HP1): Nature scents are perceived at pleasant 
 
The second goal was to establish congruence between nature scent olfactory stimuli and 
visual ‘sustainability’ association word stimuli. This process would be used to determine 
which nature scent has highest congruence with sustainability, with this nature scent being 
used as the independent variable of the main study (Lwin et al., 2015). According to human-
nature connectedness theory, there is an undeniable relationship between nature and 
sustainability (Ives et al., 2019). Nature scents can remind people of nature and thus 
function as a trigger for the symbol of nature in general (Franco et al., 2017). Hence, there 
seems to be congruency between nature scent and sustainability. This congruency is 
imperative in order to determine which of the nature scent stimuli options has the strongest 
association with the sustainability association words, and hence the highest congruence. By 
doing so there will be congruency  between the scent stimulus and the visual stimuli, which 
is important in successfully nudging consumers (Rimkute et al, 2016; Bonini et al., 2015). 
Note, that the purpose of the second hypothesis is to find the scent with the strongest 
association to sustainability, that that is still perceived as as pleasant.  
 
PRETEST HYPOTHESIS 2 (HP2): The nature scents have an association to 
‘sustainability words’ 
 
The third goal was to establish that the  sustainability association words were perceived as 
more appropriate for the nature scents, and ultimately the final nature scent chosen, than for 
the words unrelated to sustainability and the nature scents. This design was taken from Lwin 
et al. (2015). This aligns with, again, the importance of establishing congruency between the 
sustainability association words and the nature scents. If HP2 is to determine that there is 
indeed congruency between nature scent and sustainability visual stimuli, HP3 is to 
determine that said congruency has the potential to be significant, and hence successfully 
nudge consumers to act upon the congruency.   
 
PRETEST HYPOTHESIS 3 (HP3):  The nature scents have higher association to 
‘sustainability words’ than they do to ‘control words’ 

Pretest Experiment Setup 
The pretest was conducted with fourteen participants (n = 14) in order to ultimately select the 
scent perceived to be congruent with a visual ‘‘sustainability’ stimulus (Lwin et al., 2015). 
The number of participants selected is based on Lwin et al. (2015)’s pretest design. The 
predominant usage of qualitative self-reporting as per Lwin et al. (2015) is also supported by 
Pichon et al. (2015)’s finding that objective measures are limited in nuanced analysis of 
odours within the same fragrance family, compared to the more nuanced information that 
can be obtained from subjective self-reporting. 
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Participants were presented six different scents in small, tightly capped cups containing 
cotton that had been infused with two drops of essential oil. The scents were labelled with 
randomly chosen letters and presented in a random order to ensure that participants were 
unaware of the scent name, but the researchers could accurately record what randomized 
order each participant was given the scents. This labelling and randomization method is 
adapted from Lwin et al. (2015), with the number of scents taken from Madzharov et al. 
(2015)’s pretest design. The 2 drops of essential oil were dropped into the cotton ball and 
placed in the corresponding container prior to every participant to control the strength of the 
scent and follows the study design of Lwin et al. (2015). It was important to consistently 
control scent intensity because scent marketing literature has determined that “ the 
relationship between perceived pleasantness of scent and its intensity is negative for neutral 
scents, but follows an inverted U-shaped function for pleasant scents” (Rimkute et al., 2016). 
As such, a strength too strong would have the opposite of the intended positively influential 
effect. A limitation is that because the containers themselves were not refreshed for each 
participant, some scent may remain on the container itself, resulting in a stronger scent for 
later participants who have used a container that has repeatedly had essential oil in it. 
Another limitation is that for the main study, a diffuser was going to be used and not 
containers. This means that the information gathered regarding intensity could not be used 
for the main study. Along with each scent, the participants were shown an online survey 
asking to rate the association of the scent in each container to a given word.  
 
Participants were instructed to take at least two sniffs of each scent and to evaluate it on 
how pleasant the scent was on a seven point scale, as well as how much they associated 
the scent with four sustainability words and for unsustainable words cue presented in the 
survey on a five point scale. These seven point pleasantness and five point association 
scales follow the design of Madzharov et al. (2015).  
 
Lwin et al. (2015) shows four images total: two congruent images and two incongruent 
images, in a randomized order. This pretest remains consistent in keeping an equal number 
of congruent and incongruent visual stimuli. However, because the pretest in this 
investigation uses association words rather than images, in order to build a stronger case for 
a scent’s congruency to sustainability associated words, the researchers chose to increase 
the number of visual stimuli from two congruent visual stimuli to four. The decision to use 
four words was less to meet a specific quantitative quota, and more beecause after going 
through the process of choosing the sustainability words (see ‘Sustainability Words’ under 
‘Pretest Words), the four specific words, sustainability, eco-friendly, environment, and green, 
were deduced to be relevant to the investigation and in representing ‘sustainability’. From 
the four sustainability words, in order to be consistent with Lwin et al. (2015), four random 
words unrelated to sustainability were chosen (see ‘Control Words’ under Pretest Control 
Word). The visual stimuli however are not shown in a random order like Lwin et al (2014) as 
the survey totalled 57 questions and it was simply determined that randomizing the order of 
scent presentation and keeping track of multiple randomized questionnaire sets was 
impractical for the scale and resources at hand. Instead the scents were presented in a 
predetermined randomized order, so that the researchers could keep track of the scent, but 
keeping the survey question the same.    
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Participants were instructed to take at least two sniffs of the coffee beans between smelling 
different scents. This was done because it has been well established that coffee beans 
assist in clearing out their nasal passages, thus mitigating some of the impact that preceding 
scents might have on the olfactory perception of succeeding scents (Lwin et al., 2015). 

Pretest Scents 
In keeping consistent with both Lwin et al. (2015) and Madzharov et al. (2015), all scents 
used were in essential oil form. Due to the limitations of finances and availability, two main 
brands were used, with Urtegaarden donating the following scents: Appelsinolie (Orange), 
Lavendelolie (Lavendar), Engelsk Rose (English Rose), Granolie (Pine), Patchouliolie 
(Patchouli) and then the researchers purchasing another company’s scent: Tea Tree Oil.  
The scents were deliberately chosen to represent some variety in the realm of nature related 
scents, with floral, fruit, woody, & earthy being represented.  
 
Table 1 
The Six Scents  
 

Scent Justification 

Appelsinolie (Orange) Fruity and citrusy scent. Assumed to be a well 
recognized scent that differed from the rest of the 
selection. 

Lavendelolie (Lavender) Floral and herby scent. Assumed to be a well recognized 
scent. 

Engelsk Rose (English Rose) Floral and sweet scent. Assumed to be a well recognized 
scent. 

Granolie (Pine) Woody scent. Assumed to be a well recognized scent 
that differed from the floral offerings. 

Tea Tree Oil Tree specific scent. Assumed to be a well recognized 
scent. 

Patchouliolie (Patchouli) Earthy and herbal scent. Arguably less recognizable 
than other scents but provided a unique earthy nature 
scent in comparison to the other scents, so as not to 
have too similar options. 
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Pretest Words 

Sustainability Words 
The final words that were chosen and the justification for doing so are explained in the 
following table, Table 2.  
 
Table 2 
Justification for Sustainability Association Words 
 

Sustainability Association Word Justification 

Sustainability Core concept & terminology of the investigation 

Environment - White (2013) top word: “As expected, terms 
associated with the three pillars of sustainability 
(United Nations, 2002) – environment, 
economic and social – These terms are at the 
top of the list” 

- 3rd most frequently used word in Owens & 
Legere (2015) (1st and 2nd terms were 
‘resource’ and ‘use’)  

Eco-friendly - This term was chosen due to literature 
suggesting that it is an appropriate label for 
signalling to young consumers about 
environmentally conscious merchandise. 
”If that is the case, eco-friendly seems to be a 
more appropriate term to use when 
communicating to younger consumers about 
environmentally conscious merchandise.” from 
Rothenberg & Matthews (2017) 

Green - Top word from JSTOR search = ‘green 
businesses’ but it was decided to drop the 
‘business’ and to just use ‘green’, as the 
JSTOR search was specific to business 
academic literature which may not be as 
relatable or applicable to the study participants 
i.e. consumers 

- Betz & Peattie (2012) 
 
 
Rather than using picture visual stimuli like Lwin et al. (2015), words were chosen as the 
visual stimuli of the pretest. This was inspired by Pauli, Bourne, Diekmann and Birbaumer 
(1999) article about priming between odours and odour-congruent words. Due to the key 
research question, the researchers posited that using specific terminology relating to 
‘sustainability’ rather than pictures would be more relevant and easier to control. This was 
especially important because ‘sustainability’ has been established to lack a clear definition 
(White, 2013). This lack of a concrete definition made choosing imagery that directly related 
to the sustainability terms far more difficult than initially expected. As there is no clear 

https://www.sciencedirect.com/science/article/pii/S0921800912005034?casa_token=FbW3YadSTTUAAAAA:cfAvHxUZHyFJXSMLLqKkT2_VIjXb9udpaFUVWzxcgfj8nNIm0AfbQmeDEP7OFqIAi6e5oaS-#bb0135
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definition of sustainability, it made the process of pinpointing and choosing the specific 
sustainability words somewhat difficult. The final words were chosen through a process of 
cross examination across a number of key resources to identify words that the researchers 
felt were relevant in literature, in colloquial usage, and to the scope of this investigation. The 
sources that were examined are detailed in the table 3 below.  
 
Table 3 
Justification for authors - Sustainability words 
 

Reference Justification 

Oxford Dictionary Used to understand the standard definition of 
sustainability from a reputable dictionary.   

Belz & Peattie (2012) - Sustainability 
marketing 

A very well recognized sustainability marketing 
textbook with a focus on consumer marketing. 
Looks at sustainability from different perspectives 
and how consumers can understand the term 
“sustainability” differently.  

White (2013) - Sustainability: I know it 
when I see it 
 

White (2013) generated a database of definitions 
of sustainability drawn from documents from an 
English-language Google search to get a capture 
of the colloquial definitions and understandings. 
Has a list of the top 25 words/phrases used to 
define sustainability. 
 

Owens & Legere (2015) - What do we 
say when we talk about sustainability? 
Analyzing faculty, staff and student 
definitions of sustainability at one 
American university  
 

Based on White (2013) and further develops a 
tag cloud of the common elements from over 100 
previously published definitions of sustainability 

Rothenberg & Matthews (2017) 
Consumer decision making when 
purchasing eco-friendly apparel. 

This particular paper was used as it has a focus 
on sustainable apparel and they test people had 
the mean age of 20.3. It finds that younger people 
are more receptive to the word eco-friendly. 

 
 
In order to ensure that the terminology chosen were keywords within the academic literature 
relevant to the scope of the investigation, the researchers used the academic database, 
JSTOR, and searched the word “sustainability” within a filtered search of literature published 
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2015-2020 and under ‘management & organizational behaviour’, or ‘marketing & 
advertising’, or ‘psychology’ papers. The keywords of the top 30 search results were 
recorded see chart appendix Only papers related to environmental sustainability were 
considered, rather than sustainability i.e. longevity in irrelevant contexts. Another key 
academic resource used was Owens & Legere (2015). Owens & Legere (2015) analyzes the 
definition of ‘sustainability’, cross referencing between White (2013)’s investigation, and their 
own conducted study, analyzing the student, staff, and faculty definitions of ‘sustainability’ by 
comparing word frequency counts. White (2013), which was referred to in Owens (2015) was 
also an essential piece to consider in that White (2013)’s methodology searched keywords in 
Google Search rather than Google Scholar, to capture a colloquial understanding of 
‘sustainability’, a necessary perspective to elevate relevance to study participants and thus 
in extension consumers. Whilst analyzing the academically and colloquially relevant 
terminology from the above resources, the researchers used their own discretion to screen 
for words that were not as relevant to the investigation, such as omitting “business” in “green 
business” or not including “resource” or “social” despite their strong presence in 
sustainability literature as it was determined these words are broad enough that their 
association to “sustainability” lacked the desired level of clarity. 

Control Words 

Consistent with Lwin et al. (2015), an equal number of incongruent visual cues as congruent 
visual cues needed to be selected. Considering the final words congruent with sustainability 
would be clearly related to one another, it was determined that as a participant, if the 
incongruent words chosen were completely random and unrelated to one another, it would 
be excessively obvious to participants that the relevant visual stimuli were the sustainability 
words. Hence, it was decided that the incongruent words would also need to be associated 
with one another.  
 
In addition to being associated with one another, the control words would also have to have 
weak olfactory association, meaning that the individual words themselves do not have a 
strong association to some sort of scent. This is in order to control for ‘sustainability’ and its 
associated words not having very obvious olfactory associations themselves. González et al. 
(2006) conducted a rating study to evaluate the semantic properties of Spanish words in 
order to determine words with strong olfactory associations, and words with no or low 
olfactory associations. The resulting words were translated into English. Cross-referencing 
the requirement to select control words that are associated to one another as well as have 
no or low olfactory association, the following words were chosen, as they fell within a similar 
family of music-related words within the list of control words determined by González et al. 
(2006): rhyme, piano, guitar, symphony. 

Pretest Likert Scale 
The Likert scale is commonly used in survey research (Lobsy & Wetmore, 2012). The Likert 
scale is used widely, including to measure liking-ratings and to assess attitudes 
(Khachatryan & Rihn, 2014; Lobsy & Wetmore, 2012). The participants' responses are 
measured by using a click-on method that allows the participant to choose their responses 
from a predetermined scale that best aligns with their view (Khachatryan & Rihn, 2014; 
Losby & Wetmore, 2012). This method was used for the pretest to get a better 
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understanding of the previous mentioned reasons. The researchers are aware that there is a 
difference between having a 5 point scale and a 7 point scale. The 7 point scale provides 
more varieties of options which have a higher chance of meeting the participants reality 
(Joshi, Kale, Chandel, &. Pal, 2015). This pre-test survey has a mix of 5 point scale and a 7 
point scale depending on the question. The reason for having a 5 point scale for the word 
association is that this paper follows the method of Lwin et al. (2015). However, regarding 
the pleasantness the idea of a 7 point scale was inspired by Madzharov et al. (2015) as this 
was seen as more appropriate for the question. 

Pretest Pleasantness 
As previously mentioned in the ‘Scent Marketing’ section literature has suggested that the 
combination of congruency and perceived pleasantness, along with general consumer scent 
preferences, act as moderating variables that influence affective, cognitive, and behavioural 
responses to scent (Rimkute, 2016). As such, it was important that the researchers 
determine a generally popular scent, compared to one that is divisive and only favoured by a 
small minority, who perceive it as ‘pleasant’.  
 
Research using olfactory stimulations on a subjective level tends to extensively use self-
reporting, namely in the form of liking scales, to characterize individual preferences (Pichon 
et al, 2015). With relation to pleasantness, the pretest is inspired by the design in Madzharov 
et al. (2015), evaluating each scent on perceived “dislike a lot/like a lot” on a seven point 
scale. 

Main Study 

Hypotheses & Significant Variables 

Hypotheses 
 

MAIN STUDY HYPOTHESIS 1 (H1): Nature scent (orange) is significantly more 
associated with sustainability than no scent, as measured by self reported Likert 
scale.  
 
MAIN STUDY HYPOTHESIS 2 (H2): There is a significant increase in level of cognitive 
processing, as measured by increased average visitation duration on sustainable 
apparel AOI by consumers who are primed with ambient exposure to ‘a nature scent 
associated with sustainability’ (orange) compared to consumers who are exposed to 
‘neutral/no scent’ 

Independent Variable  
The independent variable is the ambient scent. The exact scent nature scent chosen was 
based on the pretest results, which concluded in the choice of orange scent in the form of 
essential oil. The second ambient was the control scent, which was the absence of any 
added scent to the eye tracking room.  
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Dependent Variable 
The dependent variable is the level of cognitive processing, which is a specific aspect of 
attention, expressed in eye tracking metrics by average fixation duration. The level of 
processing suggests the depth with which consumers assess an area of interest, in this case 
the sustainable product.  

Controlled Variables 
For ease of viewing, the controlled variables are organized in a chart, as seen below in 
Table 4. 
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Table 4 
Control Variables  
Control Variables Justification 

Allergies It was important to control for participants scent allergies. 
They were therefore asked about allergies 

Same Location and 
setup 

All of the main study was done at the SenseLab at 
Copenhagen Business School.  

Attitude towards 
sustainability 

Marcketti and Shelly (2009) found that people need to 
have a positive attitude towards sustainability to be 
inclined to purchase sustainable products. Therefore, 
participant need to have an average sustainability score 
above 4, to take part in the eye tracking experiment. (see 
‘Screening Survey’) 

Age  According to KPMG fashion industry, people in the age 
range of 18-34 are more interested in sustainability. 
Additionally, the ability of ambient scent to enhance 
consumer expenditures in a shopping mall was found to 
significantly diminish among older shoppers (Chebat et 
al., 2009). 
 
Therefore, only participant in this age range took part in 
the eye tracking study (see ‘Screening Survey’) 

Gender Only people who identified themselves as female or male 
were chosen as participant. 

Other association to 
the exposed nature 
scent.  

It was important to understand what types of association 
participants had to the nature scent, as scent, memory, 
and association are closely linked 
 
All participants were therefore, asked about the scent in 
the room in a short interview. (see ‘Interview’) 

Intensity Intensity is closely related to pleasantness. To keep the 
intensity at the same level 10 drops of essential oil was 
put into the diffuser every 30 minutes. Furthermore, the 
diffuser was started 15 minutes before the first participant 
come into the room (see ‘Setup for Scent’)  
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The Experiment  

Segmentation and Sample 
As previously stated in the theory section, ‘Sustainable Apparel’, this paper has chosen to 
focus on a younger demographic, of specifically 18-34, due to a number of reasons. 18-34 
year olds were shown to have significantly more interest in sustainability than higher age 
groups (KPMG, 2019). In addition, it was difficult to attract participants, as the study was 
taking place during the uncertainty of COVID-19. As such, convenience sampling made the 
most sense to the investigation. Participants got recruited by the researchers posting a short 
message on social media platforms and  personally asking acquaintances and fellow 
students from Copenhagen Business School or shoppers at the Frederiksberg Shopping 
Mall to partake in the experiment. Those who are students at Copenhagen Business School 
are often in a younger age bracket, approximately between 18-34. Individuals within the 
social networks of the researchers, who themselves fall within the 18-34 age range, are in 
similar age ranges as the participants themselves. To sum, based on sustainability theory 
based support, and realistic ability to obtain participants, a younger age range of 18-34 was 
chosen, with convenience sample being the chosen method.  
 
The sample size for the eye-tracking experiment consists of 55 participants, where 31 
female and 24 is male. They were in the age range of 18-29 with an average age of 23.84 
years. Most of the participants recruited were bachelor students, master students, or recent 
graduates living in the Copenhagen Area. The participants were allocated randomly to either 
the scent or no scent based on the time wherein which they were available. Furthermore, the 
study had 2 pilot participants for the scent condition.  

Experiment Setup 
The screening survey was done outside the room, to make sure the participant did not come 
into contact with the scent. The eye tracking experiment took place at the SenseLab which is 
in the Marketing Department at Copenhagen Business School in Copenhagen, Denmark. 
Two connected screens were used and they were divided by a separator, so that people can 
not see the screen on the other side. The one used by the participants was the eye tracking 
monitor Tobii T60 XL. The other screen was where the researcher had access to the iMotion 
software while the participants were doing the experiment. The whole set up can be seen in 
Figure 8, with the Tobi T60 XL being placed on the left side. Furthermore, for the participant 
with the white scent diffuser, the defuser was placed on the participant’s left side, to make 
sure that the scent was within their radius. Furthermore, the ending interview was conducted 
outside of the SenseLab room. 
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Figure 8 
SenseLab Setup 

 

Screening Survey 
The first component of the study, the screening survey, is described in detail below. Each 
factor addressed in the screening survey is discussed. To see the actual screening survey, 
refer to Appendix 1. 

Likert Scale 
As eye tracking only records the eye movements, additional measurements are employed to 
get a better understanding of the eye tracking results. As previously mentioned in the 
‘Pretest’  section, the Likert scale is used to get access to the participants’ attitudes 
(Khachatryan & Rihn, 2014; Lobsy & Wetmore, 2012). Previous studies and surveys within 
apparel have made use of Likert scale to support their data, and this paper will continue with 
applying the same method (Marcketti & Shelley, 2009; KPMG, 2019). In the screen survey, 
the Likert scale is used to assess the participant’s attitudes towards sustainability in general 
and more specifically to sustainable apparel (Lobsy & Wetmore, 2012). The reason for 
having a better understanding for the participants attitude towards sustainability was to “filter 
out” people who are going to be outliers e.g. people who strongly agree or strongly disagree 
and in that way have a more similar group of people  with similar attitude toward 
sustainability. 
 

Allergies 
It was important due to the ethical requirement of ensuring the safety of participants to omit 
potential participants who may be harmed by the olfactory stimuli, namely the nature scent 
and the food scent. However, it was also imperative that the scent being the independent 
variable of the study was hidden from participants. As such, a generic allergy question was 
included in the survey, so that any and all allergies could be written by the participant, with 
the relevant scent related allergies being identified by the researchers and these participants 
omitted from the main test.  
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Gender 
Due to the gendered nature of the apparel products as well as literature indicating gender 
differences with regards to sustainability consumption (Cho, Gupta, & Kim, 2015; Tung, 
Koenig, & Chen, 2017), it was decided that the screening test ask for the gender identity of 
the participant so that participants could later be organized by gender. However, this control 
variable later had to be compromised as due to participant availability restrictions specific to 
COVID19 and summer vacation, as well as COVID19 delaying Senselab availability, there 
was not enough time nor willing participants to adequately account for gender differences 
with regards to sustainable apparel consumption, and so this information, though gathered, 
went largely unused.  

Age  
Reading through literature concerning both scent and sustainability it became clear that both 
of these have connection to age. Research shows that olfactory function declines with age, 
both in terms of ability to smell as well as ability to discriminate between smells (Boyce & 
Shone, 2006). Olfactory decline is considerable from 70 onwards (Boyce & Shone, 2006). 
Furthermore, in the context of in-store retail, Krishna (2010) argues that the ability of ambient 
scent to enhance consumer expenditures significantly diminish among older shoppers. A 
recent KPMG report showed that younger age groups, specifically 18-34 year olds, have 
significantly higher interest in sustainability (KPMG, 2019). These theoretical arguments, 
along with the logistical reasoning that the social networks and thus accessible participant 
pool of the researchers is of the younger 18-34 age range, supported the researchers’ 
decision to delimit the eligible participant age range to 18-34. 

Brand Preference 

For the slide deck two brands were chosen: Patagonia and Nike. The reasoning for choosing 
these brands can be found in ‘Brand Products on the Slide Decks: Patagonia & Nike’. The 
importance for the screening survey regarding the brands was the participants’ brand 
preference. If there would be too high of a difference between their preference, it could make 
them always choose the preferred brand leading to skewed data. Therefore, any individual 
who had a difference of 3 or higher was not used as a participant for the main study. The 
brand preference question was inspired by Jamal and Al-Marri’s (2007) paper regarding 
brand preference.    

Sustainability 

As mentioned in the theoretical section of the paper, people who have a more pro-
sustainable attitude have a higher purchase intention towards sustainable apparel (Chang & 
Watchravesringkan, 2018) and a higher attitude and knowledge about sustainability has an 
impact on willingness to pay for sustainable products (Marcketti & Shelly, (2009). In 
combination with the idea of facilitating human-nature connectedness to encourage pro-
sustainable behaviour (Ives et al., 2018), it was deemed important for this investigation to 
have a better understanding of people's attitude towards sustainability. The screening survey 
question was inspired by a KPMG study about sustainable apparel and an academic article 
by Marcketti and Shelly (2009), who looked into the people's attitude about sustainability. As 
such, the participant’s general concern about sustainability, knowledge about sustainable 
apparel, interest in sustainable apparel, and willingness to pay for sustainable apparel, were 
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surveyed. The screening survey was a way to filter out any participant who had a low 
attitude towards sustainability and thus would be less susceptible to the nature scent 
attempting to encourage human-nature connectedness for pro-sustainable apparel 
purchase.To ensure this, only participants with an averaged score of the above-mentioned 
factors of 4 or higher out of 7 were eligible to be part of the study.  

iMotion Eye Tracking Device and Software  
For this study, the equipment used was a screen-based and computer integrated eye 
tracking device called Tobii T60XL. The screen size of 24 inches with a screen resolution of 
1080p (Tobii Technology, 2010). The eye tracking machine was paired with the biometric 
research platform iMotion, version 8.1.  
 
To ensure quality and relevance of the data, any fixation durations less than 100ms were 
considered negligible and omitted by being changed to a value of ‘0’. The assumption is that 
short fixations of up to 250ms indicates scanning and automatic processes, and such any 
fixations between this range of 100-250ms in the context of this investigation would indicate 
scanning and automatic processes (Meissner & Oll, 2019). Longer fixations, longer than 500 
ms, are indicative of a deeper level of cognitive processing, such as deliberate consideration 
of information (Meissner & Oll, 2019). In the context of this investigation, longer fixations 
(longer than 500 ms) on an AOI, such as the sustainable product AOI, would suggest an 
increased level of cognitive processing for the sustainable product, and in extension, more 
deliberate consideration of said sustainable product.  

Eye Tracking Systems: Desktop and Mobile 
There are two basic eye tracking systems: desktop and mobile (Meissner & Oll, 2019). This 
study design is based around the availability of the desktop technology. Desktop eye 
tracking records participants’ eye movements from a fixed position, in front of a computer 
monitor (Meissner & Oll, 2019). In contrast, mobile eye tracking systems allow free 
movement as the technology is worn like glasses (Meissner & Oll, 2019). As such, desktop 
eye tracking is well suited to studies conducted in controlled conditions whereas mobile eye 
tracking is better suited for investigations of users’ interactions within natural environments 
(Meissner & Oll, 2019). The research design optimizes the strengths of desktop eye tracking 
by creating as controlled of a study environment as possible by addressing controlled 
variables, constructing predetermined & controlled AOI visuals in the form of a powerpoint 
rather than for example a store product aisle, and overall ultimately collecting more easily 
analyzable data. On the other hand, in constructing a desktop eye tracking study, the 
researchers lose out on the main strength of mobile, which allows for a more naturalistic 
setting relevant to a real consumer in-store experience, arguably making for more relevant 
data and analysis, especially considering the scope of the research question is to investigate 
in-store decision making. As such, future research may wish to consider investigations using 
mobile eye tracking methods. Meissner et al. (2019) have even discussed virtual reality, 
which would address the lack of naturalistic environment of desktop and the cumbersome 
data analysis of mobile.  
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Eye Tracking Systems: Diagnostic and Interactive 
Eye tracking can be applied in a diagnostic or interactive way, wherein diagnostic is 
recording the  eye position throughout an experiment to figure out where a participant 
looked, for how long, and in what order, and interactive is similar to the kind of technology 
employed by individuals who are quadraplegic, so certain eye movements cause changes 
on the screen (Duchowski, 2017). Diagnostic eye tracking can use a variety of visual stimuli 
such as text, video, or images, but interactive eye tracking is useful for gaze contingent 
settings, such as a fixation duration of 500ms triggering a stimuli reveal, or studies exploring 
perceptual span via a popular method called the ‘moving window technique’ where a 
‘window’ moves with the eye and only elements within the window are made clearly visible to 
the participant (Carter & Luke, 2020). This investigation does not study perceptual span and 
the research design also does not require interaction except for consumer choice of the 
product which is done using a physical computer mouse and survey question prompted on 
the screen. Considering the focus of the investigation on comparing fixation duration 
between products, and the capabilities of the chosen eye tracking technology itself, 
diagnostic eye tracking was employed. 

The Eye Tracking Metrics 
The investigation is using average fixation duration, as the eye tracking literature suggests 
that fixation duration can provide insight into level of processing. The assumption is that 
lengthier fixations, specifically greater than 500ms, on an AOI correlates to higher level of 
cognitive processing with relation to said AOI (Meissner & Oll, 2019). The researchers 
compare to see if there is any significance between the average fixation duration for the 
scent group versus the control no scent group. The researchers omit fixations less than 
100ms to ensure only relevant fixations reflecting potential level of processing are analyzed. 
A more detailed discussion of the various eye tracking metrics and their corresponding 
psychological constructs is laid out in the ‘Taxonomy of Eye Tracking within the Context of 
this Paper’ in the theory section of this paper. 

Setup for the Scent  
The main study design took numerous relevant elements of the research design in 
Madzharov et al. (2015). With regards to ambient scent, an electric diffuser was used to emit 
scent into the room for the essential oil nature stimulus (Madharov et al., 2015). The diffuser 
is from Muji called “Aroma Diffuser Large”. An image of the diffuser can be seen in Figure 9. 
In order to ensure a noticeable scent, 10 essential oil drops rather than the manufacturer 
recommended 7 drops. The 10 drops were refilled every half hour. During the pilot study, the 
researchers and participants gauged that this scent intensity was appropriately noticeable 
and pleasant. The diffuser was hidden behind a partition, and following Madzharov et al. 
(2015), 15 minutes of diffusion time elapsed before the beginning of the first session. The 
diffuser was kept on for the entire period of time wherein studies were taking place each day, 
only being turned off when the last study was fully complete. Extraneous odours were 
avoided in the room during the study (Madharov et al., 2015). The study ran a total of 7 
days. First, neutral no scent was present for  3.5 days. Afterwards, the nature scent ran for 
3.5 days. 
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Figure 9 
Diffuser 

 

Visual Stimuli Slide Deck  
The participants were each presented with a slide deck made up of 10 main slides consisting 
of two images, one of a sustainable active apparel item from the Patagonia brand, and one 
with the non-sustainable active apparel item from the Nike brand. Each item was deliberately 
chosen due to their similarity in design and colour, so as to control for consumer design 
preference as much as possible. The participants were exposed to each slide for a fixed 
duration of 6 seconds during which eye-tracking data is collected. It was determined that 6 
seconds of exposure would be used, as too lengthy of an exposure may invite participants to 
lose focus and thus cause quality of the data to fall, and with the pilot participants it was 
confirmed that the time felt appropriate. For each slide, the participant is operating under the 
directions to click on the clothing item that they would be more inclined to purchase. The 
participant is directed to look at the cross in the middle of the screen between the slides for 
calibration. 
 

Areas of Interest (AOI) 
Areas of interest, or AOI, is the commonly used method of classification in eye-tracking, 
wherein the researchers determine object attention by grouping all fixations within a certain 
area under one label (Orquin, Ashby, & Clarke, 2016). AOI are commonly classified in two 
ways: via software to draw the AOI, or via scripts that define and assign fixations or 
saccades to AOI based on visual plane coordinates (Orquin et al, 2016). The former method 
tends to be used with visual stimuli that is more complex or strangely shaped, whereas the 
latter is used with more uniform and easily defined shapes or text visual stimuli (Orquin et 
al., 2016). Oftentimes this process of defining AOI is limited by the programming knowledge 
of the researchers (Orquin et al., 2016). This was indeed the case for this investigation, as 
along with the oddly shaped product AOI, the researchers chose to draw the AOI using the 
AOI drawing tool embedded in the AOI software. The lack of standardization in this AOI 
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method negatively impacts the progression of behavioural studies, but this discussion is 
outside of the scope of our investigation (Orquin et al., 2016). Orquin et al. (016) suggest 
that when fixation distributions are not expected to overlap, maximal AOI is advised to 
include all fixations (2016). Due to the fact there are only five AOI per slide, and clear 
distance between the objects, the AOI were kept relatively large, simply encasing each 
chosen AOI. See Figure 10 for an example image of the AOI layout used in the main study’s 
eye tracking research design.  
 
Figure 10 
Area of Interest  

 
 
In the eye tracking research design of the main study, there are five areas of interest on 
each slide. The slide background with the five AOI is always the same plain white, and the 
layout is also the same for each slide, with the only difference being that for half the slides 
the sustainable product and its corresponding label are located on the right side rather than 
the left. This was done as a control, as people in western countries with left to right text tend 
to collect visual info from left to right (Han & Northoff, 2008). The AOI were labelled 1, 2, 3, 
4, 5, and were always labelled in the following order: the sustainability label as 1, the 
sustainable product as 2, the sustainable product price as 3, the unsustainable product as 4, 
and the unsustainable product price as 5.  
 
(1) Sustainable Label: In order to clearly indicate that one product is sustainable and one is 
not, it was decided that text labelling would be used to indicate the sustainable product. The 
sustainability label was simply written as ‘SUSTAINABLE’ in clear, easily legible, bolded, all 
capital letters, and black colour. This was done in order to try and not bring excessive design 
related attention to the label but still make it very clear, as the mission of the investigation is 
specific to top down methods with relation to choosing between the sustainable and non-
sustainable product, rather than bottom up processes relating to labelling design. In other 
words, a flashy or purposefully visually appealing label design might bias the data and 
consequently take away from the study’s core mission of analyzing fixations between the 
products. The plainness of the sustainability label was exactly so that it serves its purpose of 
being a label indicating the sustainable status of the product, no more, no less. 
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(2) Sustainable Product: The sustainable product is always a Patagonia active apparel 
image taken from their official website. The researchers made an effort to ensure the image 
size was consistent and that the image was of consistently high resolution. The choice of 
Patagonia product is described in more detail in ‘Brands: Patagonia & Nike’.   
(3) Sustainable Product Price: The sustainable product price, similar to the purpose of the 
sustainability logo, is simply to state the actual price of the product. As such, it is written in 
plain black text. The currency was kept consistent, and the price taken from the official 
Patagonia website. The price was included predominantly due the misconception of 
consumers that sustainable products tend to be more luxury, and too expensive for the 
average person, which the researchers found was not necessarily the case, with sustainable 
product prices varying between cheaper, similar, and more expensive, than sustainable 
products (Henninger et al., 2016). As such, for realism and accuracy the product information 
was included. The researchers made sure to check product material as well to ensure fair 
pricing comparison  
(4) Non-sustainable Product: The non-sustainable product is laid out in the same manner 
as AOI 2 - Sustainable Product. The image is taken from Nike’s official website. The 
researchers attempted to ensure that the sustainable and non-sustainable products being 
compared were as similar in design and presentation as possible.  
(5) Non-sustainable Product Price: The price is presented in the exact same manner as 
AOI 3 - Sustainable Product Price.  

Gender Specific Slide Decks 
The active apparel items of Nike and Patagonia were clearly gendered, with male and 
female clothing sections separately laid out on the website. Combined with theory supporting 
gender differences with regards to sustainable apparel decision making, in order to try and 
show participants active apparel choices that would likely be relevant to them personally, the 
researchers initially made three slide decks: 

● Male slide deck (male apparel) 
● Female slide deck (female apparel) 
● Non-conforming slide deck (mix of male and female apparel) 

For example, a participant identifying as female would be given a slide deck that had female 
apparel item options, as well as some gender neutral items used in all slide decks, such as 
socks. There was no clearly labelled gender neutral apparel category in either brand, and so 
the non-conforming slide deck was compiled as a mix of both male and female apparel, as 
well as the aforementioned gender neutral items. However, as mentioned previously, due to 
COVID19 related limitations of time, participant availability, and eye tracking equipment 
availability, these efforts were ultimately completely disregarded and only the non-
conforming sldie deck was used for all participants. 

Brand Products on the Slide Decks: Patagonia & Nike  
For the purpose of this study participants were asked to look at the screen with a more 
sustainable brand and a less sustainable brand. The chosen brands were Patagonia and 
Nike, as both brands are in the category of outdoor sportswear and it would therefore be 
easier for the participant to compare the products, as the products have the same purpose. 
Patagonia has been one of the leading brands regarding sustainability and their commitment 
to reduce their environmental impact with the following mission statement: “We are in the 
business to save our home plant (Wang & Shen, 2017; Patagonia’s Website, 2020 ). 
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Furthermore, they have rejected fast fashion and discourage their customers from buying too 
many of their products (Wolfe, 2017). In contrast, Nike offers less sustainable apparel 
options (Nike’s Website, 2020). Suering and Müller (2008) argue that Nike has been one of 
the brands that has been criticized for problems occuring in their supply chain, both during 
and under production of their apparel items. Although Nike has taken steps to improve they 
still have a long way to go (Robertson, 2019).  
 
Because of the delimitation to not assessing the impact of fashion on sustainable apparel 
consumption, the researchers did their utmost to choose basic designs within the sport 
apparel industry, and ensured that the unsustainable Nike product and the sustainable 
Patagonia product were as similar in design as possible so that fashion preference between 
the two products would not influence consumer choice. The brand logos tend to be visible on 
the products, oftentimes as part of the design, so in the screening survey, consumers were 
also asked about their brand preference between the two, and those with a clear bias of 
three or more on the scale of 7 towards Nike or Patagonia were omitted.  

Exit Survey  
The exit survey has three main components: purpose of the study, pleasantness and 
intensity, and scent association. A key component of the exit survey is asking if the 
participants are aware of the main purpose of the study. If the participant is aware, then their 
data was to be omitted. In order to mitigate the possibility of this occurring, the researchers 
conducted a pilot study before the main experiment in order to work out the practicalities of 
the experiment design and to see if it would be effective at masking the intended purpose of 
the study. The second component is pleasantness and intensity. From theory it is known that 
these two concepts are important in regards to scent. Therefore, on a 7-point Likert scale the 
participants were asked to rate the pleasantness and intensity,  with 1 being too weak, 4 
being neutral, and 7 being too strong. The last component is the word association. To keep 
the pre-test and the main study consistent, the same sustainability word (sustainability, eco-
friendly, environment, and green) and the same control words (rhyme, piano, guitar, and 
symphony) were used. However, for the exit survey, the question was only related to the 
scent in the room (orange scent). Having the words association aims to strengthen the 
validity of the data collected in the pretest by increasing the amount of association data 
connecting the nature stimulus and sustainability. (For Qualtrics Exit Survey see Appendix 
2). 

Interview 
The last part of the experiment was the interview. The last question in the pretest concerns 
the scent. The researchers learned from the pre-test that the participant did not write a lot in 
the question “Please tell us about the scents”. However after the test was done, the 
participants began talking about association and thought regarding the scents. For this 
reason, instead of asking the participant to write it down at the end of the survey, it was seen 
as more effective to make a small interview with each participant after the eye tracking 
experiment was done ranging from 1-3 minutes. The question was the exact same as from 
the pre-test. The only small difference was that instead of asking about multiple scents, the 
interview was only regarding the scenat in the room (orange). Furthermore, all the of 
interviews are was transcripted  
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Pilot Study 
A pilot study with 2 participants was conducted. The purpose of this study was to test out the 
practicalities of the main study’s proposed research design, and make any last minute minor 
adjustments as necessary. In doing so, the researchers aimed to mitigate human error and 
overall logistical issues that would impede data quality with the main study participants. Key 
components of this pilot study were testing out how the pilot study participants as well as the 
researchers perceived the strength of the ambient scent and the strength’s correlation to 
pleasantness, the practicalities of airing out the room to eliminate the ambient nature scent 
completely, as well as checking if the pilot study participants are unaware of the main 
purpose of the study. 

Ethics of Method 
The researchers made sure to address the responsibility to ensure the welfare and dignity of 
the individuals who participate in the research studies, and the responsibility to ensure that 
public reports of the research are accurate and honest. 
 
To ensure informed consent, the participants were asked to sign a consent form prior to 
participating in the main study (see Appendix 3 for a copy of the consent form). The consent 
form was also verbalized to the participant to ensure full understanding. With regards to 
ensuring welfare and dignity of participants, ensuring the participants were fully aware and 
consenting of the process was key. Participants were told upfront the expected duration of 
approximately 20minutes for full participation in the study, as well as walked through the 
whole procedure, with the screening survey, eye tracking portion of the study including 
explanation of the calibration step and powerpoint visual stimuli format, exit survey, and brief 
closing interview. The participants were notified that they can withdraw their participation 
from the investigation at any time, including after the data has been collected - in which case 
their data was to be omitted from the analysis. Foreseeable risks, discomforts, and adverse 
effects are annotated in the consent form. 
 
It must be noted that although the procedure was clearly laid out, it was essential for the 
validity of the investigation to ensure that participants were unaware of the true nature of the 
investigation. This is discussed further in the ‘Validity’ section. The participant was also 
asked after the eye tracking procedure in the exit survey what they believe is the true 
purpose of the product, and those who had the slightest idea of the investigation’s true 
purpose would be omitted from the data set. However, none of the participant guessed the 
true purpose of the study. Post-experiment, participants were debriefed of the actual 
purpose of the study, and any questions regarding it answered. 
 
With regards to accurate and honest public reports, contact information of the two 
researchers were provided to the participants, with the clear message that participants may 
contact the researchers with questions regarding the research and the participants’ rights at 
any time. It was also made clear that all identities are anonymized. The participants were 
also notified that they may directly receive a copy of the thesis from the researchers after its 
completion, and that the thesis may be made available for public viewing on the CBS 
database. The raw data from the studies also remains saved on the iMotion software at 
Senselab so that it can be referred to and cross-referenced with the thesis paper at any time.  
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Reliability 
As discussed in the analysis, the researchers may have been suffering from olfactory 
adaptation, and ultimately made the mistake of making the scent too strong for some 
participants. If there were a larger sample size, this issue might be mitigated due to having a 
larger sample, but also so that the researchers could have taken more time in the pilot with a 
larger group of individuals to determine a more optimal quantity and schedule for 
administering scent. The inadvertent blunder of slight inconsistent scent control significantly 
impacts the reliability. If the test were to be redone, the researchers would want to ensure 
that there the optimal amount of scent depending on location of the diffuser in the room, the 
time in which the participant enters the room compared to when the diffuser was last refilled, 
and other specific details were more well coordinated. It is admittedly difficult to gauge 
individual participants’ positive perception of a scent before exposing them to the scent and 
without exposing to them that scent is a critical part of the investigation, which contributed to 
the difficulties the researchers faced in gauging an optimal level of scent. As such, with 
regards to the current investigation, the researchers would be unable to execute the exact 
same conditions specifically with regards to intensity and consequently pleasantness of the 
diffuser for each and every participant.  
 

Validity 
Validity in research design can be categorized as followed: internal validity, which examines 
whether the study design, conduct, and analysis answers the proposed research question 
without bias, and external validity, which examines if the findings can be generalized to other 
contexts (Andrade, 2018). Ecological validity is a subcategory of external validity, as it 
specifically questions if the findings can be generalized to real life settings (Andrade, 2018).  
 
With regards to internal validity, the most important component was to ensure that 
participants were unaware of the actual purpose of the investigation.  This is because 
nudging literature is inconclusive with regards to the necessity of the nudge being hidden or 
if it is still effective if the nudge is known to the participant, and as such the researchers 
wished to err on the safe side by keeping it hidden (Brovns, 2009; Bruns et al., 2018), and 
also eye tracking as a methodology provides objective insight into involuntary processes via 
eye movements, and awareness of the purpose of the study would likely bias participants’ 
behaviour and thus eye movements (Carter & Luke, 2020). Reliability is a prerequisite for 
validity, and so the control of intensity and consequently, pleasantness, is also a key issue 
that impacted validity of the investigation. This was an inadvertent blunder that most likely 
impacted the researchers’ ability to answer the proposed research question, due to the fact 
that perceived pleasantness is a key component of investigating the potential success of the 
proposed research question.  
 
Ecological validity is one of the significant trade-offs when it comes to controlling for 
experimental factors, wherein desktop eye tracking methods in a controlled lab setting allow 
for higher level of experiment environment control, but exactly due to the artificially controlled 
environment, real-life validity falters (Meissner & Oll, 2019). As such, the investigation is 
hampered by the desktop eye tracking methodology with regards to ecological validity, in 
exchange for being able to administer a consistent experience for participants. The 
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administration of the ambient scent via diffuser in the room arguably increases ecological 
validity in that stores could similarly diffuse ambient scent using diffusers, as done in Lwin et 
al. (2015) and Madzharov et al. (2015). However, the presentation of product choice on a 
powerpoint slide is vastly different from a real retail setting with a wide selection of physical 
products, various forms of signalling sustainability, and the general bombardment of stimuli, 
particularly visual, that was purposely omitted in the investigation to create a controlled 
setting with clear independent and dependent variables. Eye tracking studies done in virtual 
environments might yield results that do not require such significant compromises in 
ecological validity for experiment control (Meissner & Oll, 2019). Meissner et al. (2019) has 
suggested virtual reality as a potential method that would address the lack of a naturalistic 
environment with desktop eye tracking methods and the difficult analysis of mobile eye 
tracking methods. In the context of this investigation, this may look like having a diffuser for 
ambient scent but the participant makes visual product choices in a virtual reality setting. 
 
Another point with regards to external validity is the possibility of novelty effect, particularly 
with eye tracking, as it is a generally unfamiliar tool that participants may have felt 
excitement or anxiety towards. This was addressed by thoroughly explaining the tool and 
procedure to each participant in order to increase transparency and reduce ambiguity 
regarding the eye tracking device.  

Results 
This section presents the results from the pre-test, eye- tracking experiment, and exit survey, 
and the mini interview. For all of the statistics analysis, the error margin was set to be 5%,  

Pretest 
This section presents the results from the pre-test. The statistical test for the pre-test was 
completed in Excel using a paired t-test for means,. This method is designed to compare if 
two populations are different (Agresti & Franklin, 2014). This method was chosen as we are 
looking at a relatively small sample size, in which the variances are not known.   

Pretest Pleasantness 
One of the main goals of the pretest, was to find the most pleasant scent to use for the main 
study. For the pretest an average was taken for the six scents to find the one that was rated 
to have the highest pleasantness. Pine, patchouli, English rose all had an average below 
four, making them below “neither pleasant or unpleasant”. Tea tree,  orange and lavender 
was the highest rated scents, tea tree having a mean of 4.29, orange having a mean of 5.93 
and lavender having a mean of 4.71. Doing a paired t-test showed that there was no 
significant difference between tea tree (M=4.29, SE=0.42) and lavender (M=5.93, SE=0.25; 
paired t(23)=1.03, p<0.321). Doing another paired t-test, showed that there was a significant 
difference between, lavender (M=4.71, SE, 0.54) and orange (M=5.93, SE=0.25; paired 
t(13)=2.26, p<0.041), making orange the most pleasant scent out of the 6 scents.  
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Table 5 
Average Pleasantness for the 6 scents  
 

 
 

Pretest Sustainability Words 
The other important part of the pretest is to investigate if sustainability words have a higher 
associated to a nature scent compared to the control words. The researcher chose to take 
the average of the four control words (M=1.95) and the four sustainability words (M=2.80) 
.To investigate if there was a significant difference between the mean, a paired t-test was 
conducted. Doing the paired t-test, showed that there was a significant difference between 
the control words (M=1.95, SE=0.18) and sustainability words (M=2.80, SE=0.20; paired 
t(13)= 4.76, p<0.0004), stating that the nature scents have a higher association to 
sustainability words, as expected. (Appendix 4 - Pretest Data)   

Main study 

Screening survey 
Two factors were analyzed in the screening survey were sustainability score and brand 
preference score. The sustainability score was calculated, by taking the average of the four 
sustainability related questions. The average score had to be above 4 out of 7 for the 
participant to be part of the eye tracking experiment. 27 participants for the no scent 
condition had an average sustainability score of 5.6 out of 7, while the 26 participants for the 
scent condition had an average sustainability score of 5.7 out of 7. This means that there 
was no significant difference between the attitude towards sustainability for the two 
conditions. 
The brand preference score was calculated by taking the difference between the two brands 
on the 7-point scale. To make sure that the difference between brand preference was not too 
high, only participants who had a difference of two or lower were used in the eye tracking 
study to make sure that the brand preference remained similar for both conditions. 

Eye tracking 
This part of the result is going to present the results from the eye tracking experiment. The 
statistical test for the eye tracing experiment was conducted in Excel using One-Way 
ANOVA for means (Appendix 5). This method is a statistical method to compare the 
population means of two or more groups by analyzing variance (Agresti & Franklin, 2014). 
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STATA was used to investigate AONVA’s normality assumption using the Shapiro-Wilk test.  
All the AOI used showed that the data did not have normal distribution (Figure 11). However, 
the method was chosen as the One-Way ANOVA can tolerate violations to its normality 
assumption, with only a small effect on Type 1 error rate (Blanca, Alarcón, Arnau, Bono, & 
Bendayan, 2017). 
  
 
Table 6 displays the ANOVA results for the average fixation duration of multiple AOIs. The 
primary goal was to see if there was a significant difference between the scent AOI 2 - 
sustainable product and no scent AOI 2 - sustainable product. Doing the One-Way ANOVA 
showed that there was no significant difference between no scent AOI 2  and scent AOI 2 
(F(1, 1091)=0.2037, p>3.86). In addition it was analyzed if there was a difference between 
scent AO2 - sustainable product and scent AOI 4 - unsustainable product. Data showed that 
there was no significance (Table 6)  To investigate further, the researchers looked into the 
remaining AOI for both the scent and no scent condition. Surprisingly, the results show that 
there was a significant difference for both both No Scent AOI 3 - sustainable price vs Scent 
AOI 3 - sustainable price (F(1, 1098)= 6.36, p<0.012) and for No Scent AOI 5 - non-
sustainable price vs. Scent AOI 5 - unsustainable price (F(1, 1098)= 13.81, p<0.0002). Each 
participant was shown 20 slides, with each having 5 AOI, either in the scent or no scent 
condition. However, when analysing the data, it was chosen to group all the data for each 
AOIs depending on the condition. For example, “Scent AOI 2- sustainable product” has all 
participants in this condition with the AOI 2 no matter the product that was shown on the 
slide. It would therefore be: 20 slide x number of participant = number of average fixation 
duration data points. This means that there was not any differentiation between the products 
on the slide, as this study was not interested in the different product, but in the overall 
average fixation duration for the products. Hence, the high degree of freedom. 
 
Figure 11 
Distribution test  
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Table 6 
One way ANOVA - Average Fixation Duration.  
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Table 7 
Extra Analysis on Total Dwell Time 

 

Exit Survey 
The exit survey consists of three components: pleasantness, intensity, and nature scent’s 
association to sustainability (All the data can be seen in Appendix 6). 

Pleasantness 
The first component of the exit survey was to get an insight into pleasantness.To investigate 
if there was a significant difference between the mean of scent and no scent, a t-test was 
conducted. As both samples had a similar variance a two-sample assuming equal variances 
was made. Doing the t-test, showed that there was no significant difference between how 
people perceived the pleasantness for the no scent condition (M=4.25, SE=0.17) to the 
scent condition (M=4.86, SE=0.30; t(54)=1.70, p>0.09).  

Intensity 
The second component of the exit survey was to get more information about the intensity of 
the scent. Similar to the pleasantness, a t-test was conducted. As both samples had a 
similar variance a two-sample assuming equal variances was made. The test showed that 
there was a significant difference between how people perceived the intensity of the scent 
for the no scent condition (M=3.41; SE=0.23) to the scent condition (M=4.66, SE=0.22; 
t(54)= 3.91; p<0.0003). Meaning that the scent condition was perceived as being more 
intense.     

Sustainability Words 
The third component of the exit survey had similar purpose as the pretest: to investigate if 
participants found the scent to have higher association to sustainability words than no scent. 
For the no scent condition a two-sample assuming equal variances was made. Doing the t-
test, showed that there was no significant difference between control words (M=1.34, 
SE=0.14) and sustainability words (M=1.82, SE=0.18; t(26)=2.44, p>0.02).  
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The same was done for the scent condition. The test showed that there was a significant 
difference between the control words (M=1.88, SE.14) and the sustainability words (M=2.69, 
SE=0.18; t(28)=5.09, p<0.00002), stating that the scent condition has a higher association to 
sustainability words, as expected.  

Interviews 
26 participants for the no scent condition, mentioned that they could not smell anything. Out 
of the 26 people who did not notice, 2 participants said that after they were told to notice the 
scent they thought it smelt like a classroom and an office space. One participant mentioned 
that they really liked the smell and that it reminded them of music and concert halls. 
 
20 out of the 29 people noticed the scent, however for 5 people the scent was too strong. 
16 people out of 29 participants were able to recognize the smell and described it as orange, 
citrusy or lemony. 9 people mention having an association to the scent, which are shown in 
Table 8. The transcription for the interviews can be seen in Appendix 7  
 
Table 8 
Scent Association to Orange Scent   

Number of participants Association 

3 The outdoors/nature  

2 Spa and relaxation 

2 Memories from vacation 

2 Christmas and/or winter 

1 Candy  

1 Tent of hippies 
 

Choice Between Sustainable and Non-Sustainable Product 
Part of the eye tracking experiment had a section where participants had to use between the 
sustainable products and the unsustainable products. Analysing the data with the use of a t-
test showed that there was no significance between the choice of sustainable product in the 
no scent condition (M=17, SE=0.76) and the scent condition (M=17.95, SE=1.08, 
t(38)=0.076, p>0.94). Meaning that participants with scent were not inclined more often to 
choose a sustainable option. 
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Analysis 

Pretest 
The purpose of the pretest was to finalize a scent for the main study. As such, the analysis 
of the main study is prioritized over the pretest. This analysis briefly discusses notable 
findings from the pretest data.  
 
There was high correlation between pleasantness rating and association to sustainability, 
hence pleasantness is even more important than expected. For example, patchouli was a 
controversial scent although the researchers themselves felt that it had a strong nature 
scent, but the results showed lower scores for both pleasantness and association to nature. 
Control words with more ambiguous definitions, such as those that are qualitative, concept 
driven, or have multiple colloquial meanings, primarily ‘symphony’ but also ‘rhyme’, had 
higher association ratings to sustainability words compared to words with distinct objective 
meaning, like ‘guitar’ and ‘piano’. After the conclusion of each pretest, the researchers noted 
that without fail, each participant was fixated on guessing what the scents were even though 
it didn’t matter with relation to the researchers’ objective. The participants did not necessarily 
guess correctly, often citing lemon instead of orange, but seemed to appreciate recognizable 
scents more than foreign ones. This makes sense considering the general understanding 
that people can be uncomfortable with foreign or unfamiliar things. This finding also probably 
ties into the ‘Memory and Association’ theory discussion, in that  you need to have 
encountered something before in order to associate something with it. With regards to 
association, even with the same association, the subjective opinion can be quite different, for 
example tiger balm was an association that two participants brought up but one enjoyed it 
and another did not.  
 
Consequently, with regards to the pilot study hypotheses: 
 
PRETEST HYPOTHESIS 1 (HP1): Nature scents are perceived at pleasant 
The hypothesis is accepted. Some nature scents were perceived as more pleasant than 
others, such as patchouli having controversial results and orange having universally 
appealing results. 
 
PRETEST HYPOTHESIS 2 (HP2): The nature scents have an association to 
‘sustainability words’ 
The hypothesis is accepted. Some nature scents were perceived as having higher 
association to sustainability than others, but overall nature scents can be concluded to have 
association to sustainability words. The specific scent concluded to have the highest 
association to sustainability words was the orange essential oil scent. 
 
PRETEST HYPOTHESIS 3 (HP3):  The nature scents have higher association to 
‘sustainability words’ than they do to ‘control words’ 
The hypothesis is accepted. All of the nature scents had higher association to sustainability 
words than control words. 
In conclusion, due to the highest association to sustainability words, as well as universally 
high perceived pleasantness, and higher perceived association to sustainability words than 
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control words, the final ‘nature ambient scent stimulus’ that was chosen for the main study 
was the orange scent.  

Main Study 
In this portion of the analysis, the proposed model integrating scent, vision, and priming, will 
be applied to the data collected in the paper.  

Stimulus (S) 
Beginning with the stimulus portion of the model, as described previously, the contextual 
priming method is being applied. In the context of this investigation, an orange essential oil 
scent was chosen based on the pretest results. The ambient scent was expelled in the room 
via a diffuser. The intensity and pleasantness were controlled for by the researchers, but 
also the participants were asked to gauge the level of intensity and pleasantness in their exit 
survey, and were also open to commentating on this aspect in the interview portion of the 
study. The researchers made sure to test with preliminary testers as well as their own 
observations and checked with the diffuser manual, and ended up with 10 drops every half 
hour. However, the researchers later on felt that the scent was unevenly distributed by the 
diffuser, depending on how recently the oil had been dropped and perhaps the distribution of 
the oil in the water within the diffuser. In addition, participants took varying lengths of time to 
participate in the study, and some participants came one after the other, while others came 
after larger blocks of time. As such, depending on when the participant arrived and when the 
researchers had last filled the drops, and how the diffuser picked up and distributed the 
scent, the scent intensity could be more or less strong. For example, the researchers were 
concerned that the scent might not be at the same level of intensity for a participant twenty 
minutes after the last refill who was participating right after another participant. As such, the 
researchers would add approximately two drops in order to increase intensity to a similar 
level as the previous participant. However, several participants stated that the scent was too 
intense. Looking at the interview data, this is quite clear to see. Participant 40 stated “It was 
too strong for me”, Participant 49 stated “It was too strong and orangey, it was in your face. 
[...] I didn’t like it.” and Participant 51 stated “I think it was too strong”. Participant 58 stated 
he did not like the scent, and Participant 61 asserted that it was “a bit overpowering”. As 
such, 5 participants in the scent condition out of the 26, or 19%, verbally expressed that the 
scent was too strong (Appendix  7). The survey data tells another perspective with a similar 
conclusion. The exit survey found no significant difference between the perceived 
pleasantness of the no scent condition (M=4.25, SE=0.17) and the scent condition (M=4.86, 
SE=0.30; t-test=1.70, p>0.09) but in terms of intensity the scent condition was perceived as 
more intense, with a significant difference between the no scent condition (M=3.41; 
SE=0.23) to the scent condition (M=4.66, SE=0.22; t-test= 3.91; p<0.0003). Ultimately, the 
researchers’ decision to attempt to control for subtle differences in scent intensity between 
participants may have negatively impacted the study, because as stated in the theory, 
intensity and pleasantness are correlated in that a scent that is considered too intense is 
likely to be perceived in a negative manner (Goldkuhl & Styvén, 2007). This correlation was 
also verbally confirmed, implicitly such as Participant 40’s “It was too strong for me” or 
explicitly, such as by Participant 49, “I didn’t like it” (Appendix 7). A possible explanation for 
this overcompensation on the part of the researchers is olfactory adaptation. All senses are 
subject to sensory adaptation, which is “the reduction of sensitivity following stimulation” 
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(Köster & A de Wijk, 1991). It is a form of neural processing that decreases perceived 
intensity of a stimulus following prolonged exposure (Pierce & Simons, 2018). The 
phenomenon of sensory adaptation is more apparent with some senses like vision and 
olfaction, compared to others, such as hearing (Köster & A de Wijk, 1991). Sensory 
adaptation is thought to occur in order to prevent overflow in the nervous system by neural 
activity resulting from stimuli that are either too strong or of long duration, so that the 
organism is able to remain alert for new information (Köster & A de Wijk, 1991). The 
researchers failed to consider how prolonged exposure to the olfactory stimulus would 
impact their own perception of its intensity, and so compared to participants who were 
encountering the olfactory stimulus for the first time, the researchers may have perceived 
lower intensity of the scent and therefore overcompensated in the quantity needed to obtain 
an ideal level of intensity and ultimately pleasantness. Going back to the pretest data 
wherein orange was clearly perceived as the most pleasant, compared to the decidedly less 
positive results of the main study, the pretest method did not have the researchers exposed 
to the scent for prolonged lengths of time as all scents were closed in their own separate 
containers, which in retrospect mitigated olfactory adaptation when the researchers 
controlled for scent intensity when setting up and executing the pretest compared to the 
main test. This issue could have been mitigated by having more participants, but collecting 
participants was a significant obstacle the researchers faced due to the studies taking place 
in the summer, as classes were not happening, the building had just opened due to 
COVID19, and many people in the researchers’ network were home due to COVID19. If 
there were more people in the total sample compared to the 27 for the no scent group and 
26 for the scent group of the current investigation, then the few individuals who found the 
scent too strong would not impact the results as strongly. In addition, it is difficult to find a 
precise level of intensity that is appealing to all participants. If there were more participants, 
there could be a sizable pilot test in order for the researchers to have more information to 
work with when trying to gauge the optimal level of scent intensity, compared to the current 
investigation’s two pilot participants and the two researchers’ own opinions. However, overall 
the data collected suggests that the expectations for the contextual prime were met, with an 
average pleasantness score of 4.86 out of 7 or in other words an above median 
pleasantness rating suggesting positive perceived pleasantness. It was simply not ideal 
amongst all participants with regards to scent intensity and pleasantness, and significantly, 
was not perceived as considerably more positive compared to having no scent in the room. 
 
This paper aims at making use of priming which is a type of nudge. The researchers aim at 
making use of a transparent type 2 nudge. Transparent type 2 nudge engages the reflective 
system, while making the intention of the nudge clear. The researchers argue that they are 
making use of a transparent type 2 nudge, because the aim is to make people reflectively 
think about the connectedness to nature and sustainability, when they make a choice 
between a sustainable and non-sustainable product. The intention behind the nuge should 
be clear, as they reflectively think about the congruency between scent and sustainability, 
which would make it transparent. Furthermore, the general attitude toward sustainability has 
risen in recent years, however people’s actual behavior tends to deviate from their attitude 
(Park & Lin, 2020). Therefore, nudging with a natural scent can make them decrease the 
gap between attitude and behavior. In addition, as the purpose of the study is aiming at 
increasing purchase intention for sustainable products, by making use of a scent, the 
researchers categorize the nudge as a green sensory nudge.  
 



71 
 

In terms of ‘Priming Technique’, the researchers intended to use ‘Associative Priming’. More 
specifically, the researchers had to verify a common relation developed in the mind that is 
not semantically related (Minton et al., 2016). What the researchers wanted to verify is an 
association of the nature scent with the concept of ‘sustainability’, in the minds of the 
participants exposed to said nature scent. This association was supported by the results of 
the pretest, wherein the orange scent was chosen as the scent with the highest association 
to the sustainability words, with an average score of 3.41 out of 5. In addition the pre test 
result showed that and significant difference  was found  between the control words 
(M=1.95, SE=0.18) and sustainability words (M=2.80, SE=0.20; paired t-test= 4.76, 
p<0.0004), stating that the nature scents have a higher association to sustainability words. 
This confirms the second pretest hypothesis, that states that nature scent have an 
association to sustainability words. In addition the third pretest hypothesis is also confirmed 
as the nature scent has a higher association to sustainability words than they do to the 
control word.  
 
In the case of the main study as well, the exit survey data showed that for the scent 
significant difference between the control words (M=1.88, SE.14) and the sustainability 
words (M=2.69, SE=0.18; t-test=5.09, p<0.00002), stating that the scent condition has a 
higher association to sustainability words, as confirmed in the pre test. Hypothesis 1 for the 
main study can be confirmed, stating that the scent is significantly more associated with 
sustainability than no scent condition. As such, it can be concluded that with regards to the 
‘Associative Priming’ priming technique, the research design operated as intended. 
 
Moving further down the model, the participant is exposed to the visual stimuli. That is, the 
slides containing information such as the sustainability label, the products, and the 
respective product prices. The main target, as labelled in the proposed model, is the 
sustainable product. In the context of the investigation, the sustainable product was always a 
Patagonia apparel item.  
 
Between the contextual prime and the target is the element of congruency, as shown by the 
arrow pointing in both directions in the model. The researchers argue that congruency is also 
met in this investigation, as both the nature scent and the sustainable product share an 
association to sustainability, as proven in the pre test and the exit survey. The nature scent’s 
association to sustainability is established as previously discussed, and the product is 
labelled as sustainable on the slide itself using text (see Figure 10 ). Companies use a 
variety of techniques to signal sustainability of a product to consumers, whether it be colour, 
imagery, eco-labels, or brand names (Pancer et al., 2017). In the case of the current 
investigation Patagonia was chosen due to it being a sustainable brand and having a strong 
reputation for its sustainable practices, which is discussed further in the methodology, 
section ‘Brands Products on the Slidedeck: Patagonia & Nike’. As such, consumers who are 
aware of the Patagonia brand likely already associate it to sustainability. The researchers 
can assume that those with a higher brand preference score may have more awareness or 
knowledge of the brand in order to form the preference. That being said, it was ensured that 
all participants did not have more than 2 points difference with regards to brand preference 
between Patagonia and Nike and that there was a clear text label, ‘SUSTAINABLE’ written 
on the sustainable product side of the slide to control for consumers who might be less 
aware of Patagonia’s commitment to sustainability. Pancer et al. (2017) argue that having 
only one visual cue may not be able to positively influence purchase attention and so it is 
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recommended to have two or more visual cues, hence the need for the controlled consistent 
‘SUSTAINABLE’ logo as well as the brand signalling. To sum with regards to congruency, 
the pretest and exit survey data supports association of the nature scent to sustainability, as 
well as the ‘SUSTAINABLE’ text logo, confirm the association to sustainability of the product, 
and hence the nature scent and the visual stimulus are congruent in terms of their 
association to sustainability, even if the association is indirect between scent and 
sustainability.  
 
‘Goal Priming’ is the second priming technique that was implemented in this study, with the 
end goal being to increase purchase intention. Goal priming is reliant on context, hence the 
contextual prime with ambient nature scent for this study. The study aimed to target nature-
human connectedness with the nature scent and human participants. A limitation in the 
research design is that the researchers did not explicitly confirm the association of the scent 
to nature, as they did with sustainability, instead assuming that the chosen scents in the 
pretest were all nature scents, due to them being naturally derived essential oils of objects in 
nature, such as the orange scent ultimately used for the mains study. As such, the strength 
of the ‘Goal Priming’ is disputable and inconclusive due to lack of data supporting the 
association of the scent to nature by the participants themselves. The researchers did test 
for knowledge, preference, concern, and willingness to pay with regards to sustainable 
apparel in order to ensure that consumers with an existing interest in sustainability were 
used, with the assumption that those with a higher ‘Sustainability Score’ have a stronger 
human-nature connection that would increase the likelihood of successful Goal Priming. The 
sustainability score for the scent and no-scent were very similar, with the scent population 
having an average sustainability score of 5.7, and the no-scent 5.6, which meant that there 
was no significant difference between the sustainability score.   
 
Again, a limitation in the research design is that the researchers did not, in addition to the 
sustainability score, explicitly confirm a similar ‘Nature Score’, that would better support a 
strong human-nature connection. Having a quantifiable nature score with similarly high 
numbers as the sustainability score would in turn better support the researchers’ argument 
that there is indeed an internal association of the nature scent to sustainability, which would 
also strengthen the associative priming technique. 

Organism (O) 
The organism portion of the analysis looks at the taxonomy eye tracking model from 
Meissner & Oll (2019). In the proposed model, the researchers specify that they delimited 
the scope to top-down processes by investigating average fixation duration in order to gain 
insight into level of cognitive processing, in the context of in-store sustainable apparel 
consumer behaviour. The discussion on how this combination of drivers of attention, eye 
tracking metric, and psychological construct can be found in the theory section, ‘Taxonomy 
of Eye Tracking in the Context of this Investigation’.  
 
The investigation focuses on top-down drivers of attention because the researchers 
investigated if, upon exposure to the sustainability associated scent, the consumer would be 
primed to increase the level of cognitive effort given to analyzing the sustainable product 
choice. Specifically within top-down, the researchers posited that according to utility effect, 
the ambient nature scent would increase relevance of the sustainable product in the minds 
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of consumers, or in terms of the human-nature connectedness theory, the experiential 
element of the nature scent would trigger cognitive human-nature connectedness, resulting 
in increased cognitive processing of the sustainable product choice, reflected by the average 
fixation duration eye tracking measure. Looking at the eye tracking data, it shows that there 
was no significant difference on average fixation duration, when comparing the sustainable 
option in the scented condition to the no scent condition (F(1, 1091)=0.2037, p>3.86). 
Furthermore, the analysis of the data also showed that there was no significant difference 
between average fixation duration between the sustainable option and non-sustainable 
option in the scented condition (Table XX). This indicated that there was no increase in the 
level of cognitive processing. This lead the researchers to reject the H2 for the main study, 
as there is a no significant increase in attention, specifically in terms of level of cognitive 
processing, as measured by increased average fixation duration on sustainable apparel AOI 
by consumers who are primed with ambient exposure to ‘a nature scent associated with 
sustainability’ compared to consumers who are exposed to no scent.  
Looking at the interviews, it revealed that 9 people out of 29 did not notice the scent, which 
could have an impact on human-nature connectedness. Further some people also had other 
stronger associations that overpowered the human-nature connectedness. For example, 
some people thought of christmas and winter.  
 
Due to the delimitation to top-down drivers of attention, superficial visual elements of 
attention such as packaging design or product colour are not the focus of this paper. Within 
top-down, the utility effects factor suggests that AOI with high relevance to the consumer’s 
decision will have more fixations and longer average fixation duration. Although the main 
research question aimed to look at level of cognitive processing and thus he metric of 
average fixation duration, because average fixation duration was found to lack significance 
between the scent and no scent, the researchers conducted some additional investigation 
within top-down to see if potentially, taken from another perspective, the nature olfactory 
stimulus had some effect. Because total dwell time and number of fixations are shown to be 
highly correlated and it is common practise to only report total dwell time, the researchers 
investigated total dwell time (Tullis & Albert, 2013). The data show that there was no 
significant difference in total dwell time between the sustainable product in the no scent 
condition and the sustainable product in the scented condition (Tabel XX). Average fixation 
duration reflects level of cognitive processing which falls under attention, and the total dwell 
time findings thus support the idea that the ambient nature scent did not have significant 
impact on increasing attention or consideration for the sustainable product. Further 
investigation was done to see if there was a significant difference in total dwell time between 
the sustainable product and the non-sustainable product, both in the scented condition and 
in the no scented condition, in order to investigate if the nature scent may have impacted 
time spent on sustainable AOI compared to non sustainable AOI. Both of them showed that 
the sustainable product was looked at for a longer period of time. This may be because the 
participants overall had high sustainability scores, with an average of 5.6 out of 7 for no 
scent group and 5.7 out of 7 for scent group, recording high interest, knowledge, and 
purchase intention, towards sustainable apparel products, and so regardless of the scent the 
sustainable product had higher utility to the participants.  
 
Surprisingly, while analysing various AOIs the researchers found that both the sustainable 
price and the non-sustainable price had a significant difference in the average fixation 
duration for the scented condition. Meaning that participants were inclined to look at price for 
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longer while there was an ambient nature scent in the room. However, as this was not in the 
scope of this paper, the researcher did not investigate these findings any further. 

Response (R)  
The response part of the model is regarding the purchase intention. This section compared 
the eye tracking findings to overt behavioral choice data to provide a further insight into the 
purchase intention of consumers regarding sustainable consumption. Theory states that 
higher levels of cognitive processing can lead to higher purchase intention. For this study 
this response was investigated by asking participants to choose between the sustainable 
option and the non-sustainable option during the eye tracking experiment. Analysing and 
comparing the data show that there was no significant difference between participants who 
were exposed to scent compared to participants who were not exposed to scent. The result 
of the choice data could potentially be caused by the part that happened in the organism, 
which states that there was no significant difference on level of cognitive processing. As 
could be expected after the analysis done in the organism, because there was not 
significance in the level of cognitive process there should therefore also be no impact on the 
response. As such, the intended purpose of the goal priming was not meet, as the overt 
behavior did not show any significance  

Nature-Human Connectedness and Sustainability 
A possible explanation for the lack of significant purchase intention within the proposed S-O-
R model, could be because of the relation to the nature-human connectedness theory.   
 
The researchers argued that the study mainly aims to facilitate experiential connection via 
the exposure to the nature olfactory scent, as well as cognitive connection by thus triggering 
an internal response to make people think more about nature. It is also argued that the 
investigation supports material connection to a certain extent in supporting consumption of 
sustainably produced goods, and some consumers who feel a more emotional reaction from 
the exposure to the nature olfactory stimulus may even reach the ‘Emotional’ type of 
leverage point on the model. According to Ives et al. (2018) the more externally-defined 
connections, such as material and experiential connections, are weaker and in that they are 
more external and shallow leverage points, that alone are not strong enough to facilitate 
transformative change towards sustainability.  
 
Material: To a certain extent, the investigation relates to material human-nature connection 
in that the goods, although not a direct nature product, are theoretically produced using 
processes that focus on a positive relationship with nature.It is not a human-nature 
connectedness type that is focused on by the nature scent initiative. Rather, it can be said 
that the goal of initiative is related to material connection in the choice of sustainable versus 
unsustainable apparel. Unfortunately, the study failed to show significance in that the 
participants were not notably more inclined to select the sustainable product when exposed 
to the nature ambient scent, and as such the study was unable to effectively facilitate 
material human-nature connection.  
 
Experiential: Experiential refers to the direct interaction with the natural environment. It is 
important to note that qualities of connection may very substantially (Ives et al., 2018). For 
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this paper an effort was made to substitute part of the direct interaction with the natural 
environment, through the use of a natural scent. It is known from theory that nature is 
experienced through all five senses and that smelling nature scent can be a trigger for the 
symbol of nature in general (Franco et al., 2017). Meaning that a nature scent (orange) can 
make people feel more connected to nature. However, based on the interviews it was 
noticed that participants did not only think about nature when smelling orange, as the smell 
of orange also has other associations. The association that recurred most often was 
thoughts of christmas and winter, spa, and memories from previous vacations. This indicates 
that the intended direct interaction with a nature scent did not make them feel more 
connected to nature. This suggests a lower quality experiential human-nature connection 
than intended. As the quality of the experiential human-nature connectedness, which was 
already somewhat weak in the directness of the participants’ direct interaction with nature, 
gets weaker due to unforeseen strong associations unrelated to nature or sustainability, it 
will therefore also impact their connectedness to sustainability in a negative direction.    
 
It is also worth noting the controlled lab setting wherein the study took place. As shown in 
Figure 8, the Senselab is more akin to a regular office space, and has very little nature-
related items in the room that would facilitate an experiential human-connection. Although 
this is beneficial in research design due to the ability to control for variables, it may have 
significantly hampered the experiential human-nature connectedness of the study, as the 
only nature related experiential component is the scent in the room. To increase ecological 
validity as well as facilitate experiential human-connection, an actual sustainability-focused 
apparel retailer would likely have far more nature or sustainability related decor in the store.  
 
Cognitive: The main type of human-nature connectedness that the researchers wished to 
capitalize on was cognitive human-nature connectedness, in that the nature scent would 
ideally encourage knowledge and awareness of the environment or positive attitudes or 
values towards nature. The researchers were able to control for participants that already had 
knowledge and awareness or positive attitudes or values towards nature by screening for 
participants that have a sustainability score of higher than 4 on a 7-point scale, meaning that 
they are interested in sustainable apparel, knowledgeable in sustainable apparel, and more 
inclined to purchase sustainable apparel. The researchers did not test for direct cognitive 
connection to nature, with a strong cognitive connection to nature suggesting inclination 
towards pro-sustainable action, but instead directly controlled for sustainability. However, in 
doing so, the researchers assumed high correlation between sustainability and nature, and 
so if re-executing the study, gauging for cognitive connection to both nature and 
sustainability would be ideal. However, assuming correlation of cognitive sustainability 
connection to nature connection, the average score was 5.7 for the scented condition, 
suggesting a high existing cognitive nature connection that can be targeted. In the pretest, it 
was shown that orange, in combination with high pleasantness score, also showed a 
significant difference in association to sustainability words compared to the control words.  
 
According to the exit survey in the main study, within the no scent group there was no 
significant difference between control words (M=1.34, SE=0.14) and sustainability words 
(M=1.82, SE=0.18; t(26)=2.44, p>0.02). However, there actually was significance between 
the control words and the sustainability words in the scented condition. As such, the nature 
ambient scent was arguably able to trigger previous knowledge or awareness of nature and 
sustainability, compared to the no scent setting. In the interviews, participants did not bring 
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up associations to sustainability but the surveys suggest that there the scent may have had 
a weak impact on the cognitive human-nature connection. However, the eye tracking data 
does not support the ability of the scent to effectively target cognitive nature-human 
connection, with there being no significance in average fixation duration between the 
sustainable product AOI of the scent group and the sustainable product AOI of the no scent 
group. Interestingly, this aligns with the weakness of physiological methods for odour 
discussed in ‘Modalities of Measurement’ wherein objective measures are limited in 
sensitivity with regards to scents, compared to self-reporting measures that better capture 
subjective individual nuance. That being said, at the end of the day the actual consumption 
decision reflected by behavioural choice data shows that despite the significance with 
regards to self-reporting, the participants’ ultimate choice to choose sustainable versus. 
unsustainable between the scent vs. no scent groups was not significant. In conclusion, with 
the self-reporting surveys being the only indicator of association to sustainability, the 
cognitive human-nature connectedness trigger can be concluded to be existent, but quite 
weak. 
 
Emotional: Although this type of connection was not directly focused on in the study, the 
researchers posit that depending on the individual, there could have been some emotional 
attachment or empathy towards nature that is triggered by the scent, or perhaps to the 
contrary an emotional reaction irrelevant or damaging to human-nature connection. Scent 
being closely linked to emotion is an idea that is commonplace in mainstream as well as 
academic discussions of the sense of smell (Ehrlichman & Bastone, 1992), In fact, sensory 
and scent research up until the present day emphasize an emotional approach to studying 
consumer response to smell, which tends to be affective reactions (Luca & Botelho, 2019). 
Participants like Participant 41 who had a more emotional reaction tied to sustainability and 
nature, may have felt stronger human-nature connection, as they stated that the scent 
reminded them of a hotel they had stayed at that cared about the environment, which was 
also in the countryside with no cars and little noise. On the other hand, certain participants 
had strong emotional reactions unrelated to nature. For example, Participant 48 stated that 
perhaps it was because they have the same scent in their room, but it brought back 
memories and so they liked it. Although a positive emotional reaction, it is unknown if said 
memories relate to nature and consequently the strong emotional reaction unrelated to 
nature may have impacted the intended nature connection. Unfortunately, due to the lack of 
participants, it is difficult to corroborate these observations with a valid quantity of statistical 
eye tracking information to further test validity of this theory.  
 
Based on the above analysis, it is likely that the strategy of nature related exposure and 
cognitive connection alone was simply not enough to prime consumers towards 
sustainability. Rather, as Ives et al. (2018) suggests, the type of connectedness that was 
facilitated by the nature stimulus would only be strong enough to play a supporting role in 
spurring individuals towards sustainable decision making. There needs to be both stronger 
leverage types present in the given retail situation, as well as simply more sustainability 
oriented interventions that operate on various levels of the leverage point model, in order to 
ultimately effectively prime consumers towards sustainability.The managerial and academic 
implications of this conclusion are discussed further in ‘Human-Nature Connectedness & 
Sustainability’ 
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In addition to this, the researchers noted in the theory of human-nature connectedness that 
there is growing literature that asserts human-nature connectedness has weakened (Ives et 
al., 2018). Pro-environmental behaviour is stronger when individuals have strong human-
nature connectedness, and so there is a need for society to reconnect with nature in order to 
encourage societal change towards sustainability, which in the context of this investigation 
would equate to sustainable apparel choices over non-sustainable choices (Ives et al., 
2018). Along with the overestimation of the strength of the nature olfactory stimulus, the 
already weak human-nature connectedness may have in combination been a significant 
barrier to the success of the nature olfactory stimulus in priming consumers to consider more 
sustainable decision making in store. This point is processed in more detail further below, in 
the ‘Managerial Implication’ section of the ‘S-O-R of Priming with Olfaction & Vision’ 
discussion section.  
 
To sum, the data and human-nature-sustainability theory together suggest that the issues 
may have been twofold: the overestimation on the part of the researchers with regards to the 
depth and strength of leverage in terms of human-nature connectedness type, as well as the 
higher level societal issue of generally weakened human-nature connectedness that 
consequently weakens human inclination towards sustainable action. The managerial as 
well as academic implications of this analysis is discussed in the below ‘Discussion’ section, 
specifically in section ‘Human-Nature Connectedness & Sustainability’  
 
Based on the above analysis, the below conclusions regarding the main study hypotheses 
can be made: 
 
MAIN STUDY HYPOTHESIS 1 (H1): Nature scent (orange) is significantly more 
associated with sustainability than no scent, as measured by self reported Likert 
scale.  
This hypothesis is accepted. Within the scent condition, there was a significant difference 
between the scent in the room’s association to sustainability words and the scent in the 
room’s association to control words. The association to sustainability words was greater than 
the association to control words. Within the no scent condition, there was no significant 
difference between the scent in the room’s association to sustainability words and the scent 
in the room’s association to control words.  
 
MAIN STUDY HYPOTHESIS 2 (H2): There is a significant increase in level of cognitive 
processing, as measured by increased average visitation duration on sustainable 
apparel AOI by consumers who are primed with ambient exposure to ‘a nature scent 
associated with sustainability’ (orange) compared to consumers who are exposed to 
‘neutral/no scent’ 
This hypothesis is rejected. The average fixation duration between the sustainable product 
AOI in the scent condition compared to the no scent condition had no significance. This 
finding was corroborated by the lack of significance in the overt behavioural choice data with 
regards to whether the sustainable product was chosen versus the non-sustainable product 
was chosen, in the scent and no scent conditions. It was also supported by the additional 
analysis done, including on total dwell time, wherein no significance was found between total 
fixation duration on the sustainable product in the scent condition and no scent condition.  
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Discussion  

S-O-R of Priming with Olfaction & Vision  

Academic Implications 
The proposed S-O-R model, ‘S-O-R of Priming with Olfaction & Vision’, provides a specific 
and novel model in this understudied and emerging realm of sensory marketing in relation to 
olfactory and visual processes, synthesized with priming theories. To the best of the authors’ 
knowledge this is not only the first paper to construct a theoretical framework synthesizing 
the aforementioned themes relevant to in-store retail consumer behaviour, but it is also the 
first paper to apply this combination of theories within human-nature connectedness 
sustainability literature. Considering the high relevance of each of the individual theories 
addressed in the application of the S-O-R model, namely sensory marketing, the 
combination of olfactory and visual processes, priming, and in-store sustainability apparel 
retail, the model is a highly timely contribution to academia. The researchers posit that not 
only is the model relevant in the context of in-store sustainability apparel research, but the 
specific model can also be applied to slightly varied in-store sustainability retail contexts, 
broadening its appeal and relevance to future sustainability retail and consumer behaviour 
research. On a higher level, the researchers also believe that in contributing a creative 
synthesis of theories, future researchers can be inspired to further investigate how unique 
combinations of various fields of study, old and new, can work together to address the issue 
of encouraging pro-sustainable consumer behaviour. Perhaps this kind of holistic strategic 
approach, musing on the complexities of consumer experiences, can shed light on various 
innovative solutions to overwhelming issues like the current sustainability crisis. 

Managerial Implications 
The researchers aim to draw attention to creative ways of trying to better understand in-store 
retail consumer journeys, and how to best point consumers towards making pro-sustainable 
decisions. Although the actual study results were not significant, which decreases the 
immediate managerial functionality of the model with regards to the exact context of 
sustainable apparel decision making, the value of the model itself is that it can still be 
applied to varied sustainable decision making contexts. This model is useful to brands that 
wish to consider adding innovative ways to prime consumers towards sustainable 
consumption in what can be an already very saturated marketing space, especially with 
regards to utilizing visual stimuli (Krishna, 2010). Even if the companies do not wish to 
accurately apply the model in terms of conducting internal research, for example, if 
companies do not wish to spend on eye tracking capabilities, they can still use the model to 
better understand the theoretical relationships behind olfactory stimuli, interaction with visual 
product stimuli, and priming, as to make better informed marketing decisions. Sustainable 
apparel brands like Patagonia, as well as apparel brands with sustainability focused product 
lines, can use the framework of the proposed model to understand user journeys in the in-
store retail setting and how to use sensory marketing techniques to prime consumers 
towards pro-sustainable choice. Discussion on how human-nature connectedness plays a 
key role in increasing susceptibility to these sustainability focused strategic efforts is 
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discussed later on in the ‘Human-Nature Connectedness & Sustainability’ portion of the 
discussion. 

Human-Nature Connectedness & Sustainability  

Academic Implications 
Ives et al. (2017) states that human-nature connectedness theories can help people to 
identify  
 
“what social-ecological settings can allow people to enhance their connection with nature, 
establishing how the multiple types of [human-nature connectedness] can foster pro-
environmental behaviours, and defining both the characteristics of a sustainable future and 
the pathways to which it can be reached.” (p. 110) 
 
The researchers’ main desire was to investigate if olfactory nature stimulus could prime 
consumers towards increasing purchase intention for the sustainable apparel product, but 
found no significance in the results.  
 
Based on the analysis using human-nature connectedness theory, the researchers posit that 
one reason for this result is that the nature ambient scent stimulus as a way to encourage 
human-nature connectedness and thus pro-sustainable behaviour was simply too weak, 
both in strength of the connection(s) as well as in the depth of the leverage. Despite this 
applied result, this paper contributes to human-nature connectedness literature by providing 
a structured and theoretical perspective on how understudied forms of sensory marketing, 
specifically the combination of olfactory and visual stimuli, have potential as a unique form of 
priming towards pro-sustainable behaviour.  
 
On a higher level, it is not only that the researchers likely underestimate the amount of 
stimulation that managers would need to implement to prime consumers towards sustainable 
behaviours, but also just how critical the weakened human-nature connectedness in modern 
times is in actually activating pro-sustainable behaviour. Soga & Gaston (2015) assert that 
loss of human-nature interaction discourages positive behaviour with regards to the 
environment, and Geng et al. (2015) state that nature-human connection is an effective 
predictor of pro-environmental behaviour. As such, it is not necessarily even the specific 
moment of the user journey wherein they are exposed to the nature scent and any other 
sustainability related stimuli that is the key issue. There could be numerous sustainability 
related stimuli of varying strengths and depths according to the leverage model of Ives et al. 
(2018), but if the consumer has too weak of a connection to nature, then nature specific 
primes in an retail setting simply may not be effective. What needs to be addressed is the 
core issue of weakened human-nature connectedness. Human-nature connectedness has 
been shown to encourage pro-environmental behaviour (Klaniecki, Leventon & Abson, 
2018). In this regard, the paper contributes to retail literature by suggesting the weakened 
susceptibility to nature based primes aimed at sustainable apparel consumption, of even 
sustainability-conscious consumers, which to the best of the authors’ knowledge is a new 
and unstudied synthesis of academic fields that is worth more attention.  
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Managerial Implications 
 
The researchers believe that the aforementioned key implications of the study: implementing 
stronger and more diverse initiatives focused on human-nature connectedness for 
sustainability, and tackling a higher level core issue of increasing the strength of human-
nature connectedness, are very significant when applied to sustainable apparel 
management. 
 
With regards to implementing stronger and more diverse human-nature connectedness 
initiatives, the researchers posit that a notable managerial implication is that nature olfactory 
stimulus alone is likely not enough to prime consumers towards pro-environmental behaviour 
in retail, and that specifically with regards to nature olfactory stimulus, accurately gauging 
intensity and subsequent perceived pleasantness is difficult and critical. Managers can run 
tests akin to A/B testing with specific controlled degrees of scent intensity, and ask for in-
store feedback by customers regarding the pleasantness of the scent, in order to determine 
the most generally popular level of nature scent intensity. In addition to the nature scent 
stimuli, marketers for sustainable apparel brands or sustainable apparel lines will want to 
analyze the interactions of the various sustainable consumption focused marketing efforts 
present in the offline retail space, compared to the artificial study setting of the current 
investigation wherein only one olfactory nature prime was exposed to participants. Marketers 
can use the leveraging model of Ivest et al. (2018) to determine what leverage areas need to 
be strengthened or if deeper types of human-nature connections can be facilitated and 
actively pointed towards pro-sustainable apparel purchasing behaviour.  
 
With regards to overall weakened human-nature connectedness, the main managerial 
implication of this is that sustainability focused apparel brands may wish to look further 
beyond just the retail experience directly related to the selling of their product, but how they 
can actually address nature-human connectedness so that consumers are not only 
interested in sustainability when they walk into the store, but they walk in with strong human-
nature connectedness so that they are more susceptible to sustainability focused strategies 
utilizing human-nature relationships. As the sustainability score of 5.7 for the scent group 
suggested, consumers in the researchers’ investigation were indeed already interested, 
knowledgeable, and purchasing-wise inclined towards sustainable apparel purchasing, and 
yet all this may not be enough to change actual behaviour without a deeper connection to 
nature. In fact, human-nature connection is a key part of the Sustainable Development 
Goals, with Goal 12 being responsible consumption and production, and under it is the goal 
to ensure that people have an awareness of lifestyles in harmony with nature (United 
Nations Development Programme, 2020). This is important for companies to pay attention to 
due to multiple reasons. Due to unsustainable practices by renowned brands like Burberry, 
sustainable fashion is an issue on the minds of consumers more than ever before (Mukendi 
et al., 2020). Environmentally friendly consumerism is no longer an exception, but rather the 
mainstream trend, and brands need to act accordingly to address these growing consumer 
demands (Chang & Watchravesringkan, 2018). Green brand associations and brand 
credibility have a positive impact on green equity, but superficial and disingenuine 
greenwashing initiatives can significantly damage a brand and consequently purchase 
intention (Akturan, 2018). Addressing human-nature connectedness from a managerial 
perspective aligns with the need to increase susceptibility of consumers to sustainability 
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oriented marketing efforts whilst facilitating the noble cause of improving the natural world 
and peoples’ interactions with it. 
 
But of course, in reality, the application of this higher level goal is exceedingly complex and 
involves numerous stakeholders and contexts. It has been noted by sustainability academics 
that the change required for a sustainable future is beyond a few incremental changes, and 
so this single sustainability apparel priming effort investigated by the researchers is just one 
drop of water in the bucket, so to speak. As such, it is important to consider the discussion of 
similar pro-sustainability focused marketing strategies within the larger context of the fight for 
real, impactful change. Sustainability marketing on this minute scale must be leveraged 
alongside socio-technological transitions and socio-ecological transformations, with the goal 
of influencing environmental worldviews, attitudes, and behaviors (Ives et al., 2018). 
Although far too diverse a discussion to delve deeply into in this report, the managerial 
implication in the scope of this paper is for sustainable apparel organizations to implement 
sustainability strategies wherein key initiatives and performance indicators are tied to 
human-nature connectedness. Specifically this may include addressing rapid urbanisation 
via advocating for and financially supporting the creation of green spaces, or increasing 
sensory experiences with nature, the latter which the nature olfactory stimulus in this 
investigation attempts to address (Ives et al., 2017). By doing so, they increase the potential 
for heightened susceptibility to marketing initiatives surrounding sustainable purchase. For 
example, although it may seem far removed, tree planting and other community initiatives 
have been proven to strengthen human-nature connectedness and consequently far 
increase leverage potential (Ives et al., 2018).  All in all, everyone needs to do their part to 
incur widespread societal change, sustainability focused marketers being no exception. Not 
only is targeting human-nature connectedness a deeper level of strategy that facilitates 
overall susceptibility of consumers to nature and sustainability primes, but it also contributes 
to the greater good of encouraging more pro-sustainable consumer behaviour.  Tying 
together academic and managerial implications, successful studies can also increase 
legitimacy of the argument towards sustainability initiatives, providing policymakers and 
other stakeholders quantitative evidence supporting the need for human-nature focused 
initiatives that go beyond what is attainable by solely private sector or retail strategies. As 
such, managerial and academic implications are not mutually exclusive, and in fact are 
critical in assisting each other’s goals, with academia providing relevant information that 
managers can utilize in the ‘real world’, and managers stimulating new directions of 
sustainability academia.  

Ethics of Neuromarketing and Sensory Marketing 

Academic Implications 
In recent years, there has been fast growing interest in the field of neuromarketing and 
sensory marketing. Both are relatively new fields of research and they both have a desire to 
make use of the  latest cognitive neuroscience insights, in order to have the grated impact 
on consumer behavior (Spence, 2020). As Hultén (2020) states “neuromarketing can show 
how individuals perceive and process sensory input as well as cues and stimuli'' (p. 52). The 
ethics  regarding neuromarketing and sensory marketing combined is still an emerging 
research field (Spence, 2020) This section is going to look into ethics considerations 
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associated with neuromarketing and sensory marketing. One of the main questions the 
public is concerned about is the ethics around the stimulation of the brain’s “buy button”, 
which refers to a network of areas that influence consumer’s purchasing decisions, and how 
this "buy button” can be targeted by future commercials (Spence, 2020). Spence (2020) 
argues that there seems to be no reason to worry about ethics, as the few scare stories 
regarding the usefulness of neuromarketing has been oversold and also asks the question 
why neuromarketing raises so much concern relative to other consumer psychology 
techniques. Spence (2020) further makes a distinction between consumer neuroscience and 
commercial neuromarketing, where the first primarily relates to academic research on 
business related issues and the later refers to the commercial use of research to address 
business relevant questions. According to Spence (2020) it is mostly in the commercial 
neuromarketing that ethical concerns lay and not so much in the consumer neuroscience, as 
most researchers have to get ethical approval for their study in advance and most journals 
insist that ethical details are included in their final manuscript. Spence (2020) argues that 
more ethical consideration should be on sensory nudging as it can influence behavior 
unconsciously. To better understand the ethics of sensory marketing, the researchers argue 
that the same ethical concerns regarding “normal” nudges should be applied to sensory 
nudges, as well. In the following section we discuss the ethics of nudging. 
 
Within neuromarketing and sensory marketing ethics, the ethical considerations regarding 
nudging and priming, are critical and worthy of more detailed examination. Taking into 
consideration the nature and goal of nudges to change behavior, nudges have been 
critiqued for being unethical. Schubert (2016) argues that it is surprising that the ethical 
aspects of nudging are rarely discussed as it is important to understand the risk and concern 
involved when interventions are made. One of the main concerns are the claim that nudges 
vitiate freedom of choice, personal autonomy, (Schmidt & Engelen, 2020) and are 
manipulative in the way they shape human behavior and choice (Hansen & Jespersen, 
2013; Schubert, 2016). In their book, Thaler and Sunstein (2008) does not seriously consider 
whether nudges are manipulative, the closet they get is to use the term ‘evil nuges’ 
(Wilkinson, 2013). The manipulation of choices seems at odds with the whole idea of 
individuals having the choice to exercise free will (Hansen & Jespersen, 2013). Sunstein 
(2015) defines manipulation as: “effort to influence people’s choices counts as manipulative 
to the extent that it does not sufficiently engage or appeal to their capacity for reflection and 
deliberation” (p. 216).  According to this statement, the earlier mentioned non-transparent 
type 1 nudge could be categorized as being manipulation, as it takes advantage of system 1. 
However, it is important to mention that the line between when a nudge becomes a 
manipulation is not always black and white and it can sometimes be difficult to draw a line 
between the two (Wilkinson, 2013).  
 
Some opponents argue that nudges undermine the freedom of choice and nudges are 
therefore not easy to resist. Freedom is purposed to be understood as an opportunity to 
choose. Schmidt and Engelen (2020) argue that the critique misses the difference between 
external choice, as they will remain the same and the decision people end up making. This 
critique is connected to the following critiques. Most worries regarding the ethicality of 
nudges get narrowed down to autonomy (Schmidt & Engelen, 2020). One of the ideas is that 
a person’s action should reflect their preference, desires or end that are truly theirs, and 
when nudges are used they trick people into doing what the nudgers want  (Hausman & 
Welch, 2010). However, Sunstein & Thaler (2011) argue that any choice made by an 
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individual is going to be influenced by something, since no choice is made in a vacuum. 
There is no neutral way to frame options and decisions will always influence in some kind of 
way, because of choice architecture (Schmidt & Engelen, 2019). Furthermore, Sunstein 
(2014) argues that “(…) both nudges and choice architecture are inevitable, and it is 
therefore pointless to wish them away.” (p. 415). That is, intentional nudging can be avoided, 
but choice architecture can not, and it is not clear how removing nudges will further volitional 
autonomy (Schmidt & Engelen, 2020). Nudging should not be used to impose what people 
should pursue, but instead help them achieve the end that they themselves want to pursue. 
Therefore, Schmidt & Engelen (2020) argue that nudges can actually help strengthen 
people’s volitional autonomy. Furthermore, most nudging techniques are quite resistible and 
actually only impacts a small percentage of the population. Nudging is a double-edged 
sword, in that nudging requires it to be effective, but if it becomes too good, then it might 
make people worry about the resistibility. Although Schmidt and Engelen (2018) argue that 
given the effect sizes of nudges, worries about resistibility would not be likely.  
 
Another critique towards nudging is regarding rationality. Boves (2009) argues that luges 
exploit some pattern of irrationality. Furthermore, even if nudges promote people's well-
being, nudgers still take advantage of people's heuristics and bias and it can take away 
people’s capacity to make wrong choices. It that way people are not treated as rational 
humans and thereby infantilize people which means that their dignity is not respected. 
However, heuristics and biases are inevitable and it is assumed that people will overcome or 
avoid being irrational and removing nudges will not make people more rational (Schmidt & 
Engelen, 2020). However, it could be argued that at least the intentional exploitation of 
people bias and heuristic would be removed if not nudged.It is often thought that nudges rely 
only on the shortcoming of system 1, but this is not the only type of nudge (Hansen & 
Jespersen). As mentioned above in the nudging section, many nudges also rely on the 
working of system 2, which involves reflective thinking (Hansen & Jespersen, 2013). Schmidt 
and Engelen (2020) further argue that most nudges involve at least some type of reflective 
thinking. 
 
Overall, it can be said that objections towards nudging based on lack of ethics is not XXX. 
As mentioned earlier, the goal of nudging is to influence choice, so that the chooser is better 
off (Sunstein, 2014). It could therefore be argued the ethicality will depend on the specific 
type of nudge and what it tries to influence. Sunstein (2014) further argues that the ethicality 
of nudges “depends on whether nudges promote or instead undermine welfare, autonomy, 
and dignity. Many nudges, and those that deserve support, promote some or all of those 
ideals, and undermine none of them” (p. 413). Nudges can be used for ill purposes, however 
the intention and idea of nudging is not to harm anyone, but to increase the welfare of 
people. Based on the discussion the researchers argue that the same ethical concerns that 
apply to “normal” nudging should also be upheld in sensory nudging. It is possible to make 
use of sensory cues to unconsciously nudge consumers, however the main goal is never to 
harm. No matter the type of nudging that is used, it is still important to uphold people’s 
welfare, autonomy, and dignity. 

Managerial Implications 
From theory it is known that having a pleasant ambient scent in a store can influence 
consumers to spend more time in store, willingness to pay can increase, examining product 
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increase and so on. However, if a store wants to nudge in an ethical way, their goal should 
be to support the consumers to make better choices, as judged by themselves. It is also 
known that in the past consumers have become more conscious regarding sustainability. 
Knowing that ambient scent can have other effects on the consumers, only having an 
ambient nature scent in the sustainability portion of the store or in sustainability specific 
stores could be a solution to avoid the nudge being unethical. In that way it would be 
possible to  minimize the other effect of scent, so that the sensory cue only nudges in the 
intended way, which is to make people more inclined to purchase a sustainable option. It 
would also minimize targeting consumers who are not interested in sustainability, by 
focusing on consumers who are likely already interested.     

Limitations & Further Research 
A key methodology limitation noted in the paper is that the researchers did not directly 
investigate the relationship between the participants and nature, instead directly discerning 
their relationship to sustainability, and specifically sustainable apparel. In retrospect, adding 
an additional self-reporting in the pre-test stage explicitly discussed scent association to 
nature rather than just sustainability, as the researchers independently assumed and 
determined the scents falling into ‘nature’ category, which was also heavily limited by the 
essential oil products available to them to choose from. Within human-nature connectedness 
literature in the context of retail and consumer behaviour research, it would be valuable to 
conduct further studies wherein specifically the relationship between human-nature 
connectedness and its impact on sustainable purchase behaviour is more explicitly 
investigated, so that marketers can better understand the implications of weakened human-
nature connectedness on pro-environmental consumer behaviour.  
 
In terms of sample, the demographic is limited to focusing on young adults (age 18-34) due 
to the social network of the researchers and the university setting wherein the study takes 
place. This biases sustainable apparel behaviour, as the KPMG report suggested individuals 
in the ages of 18-34 showed significantly higher interest in sustainability than higher age 
groups (KPMG, 2019). In addition, the researchers only studied able-bodied individuals with 
full range of ability in all five senses, thus limiting the findings in excluding how various levels 
of functioning individuals would be impacted by similar sensory marketing initiatives. Gender 
was also a variable that was designed to be controlled for with male, female, and non-
conforming visual stimuli slide decks, as sustainable apparel consumption behaviour has 
been shown to differ between genders, but due to participant limitations, this control variable 
had to be compromised (Cho, Gupta, & Kim, 2015; Tung, Koenig, & Chen, 2017). The 
researchers highly advocate for more inclusive research studies so marketers gain a more 
holistic understanding of the diverse behaviour patterns of various relevant consumers.  
 
The most compromising limitation of the study was the difficulty in gauging an ideal level of 
intensity and pleasantness. Because the researchers could not expose the nature of the 
study, the intensity and pleasantness was assessed in the exit survey. In the analysis, the 
researchers found no significance between the assessed pleasantness of the no scent and 
the scent, but higher intensity rating for the scent. From this it can be seen that the intensity 
was likely too strong to have a positive impact on pleasantness. The researchers were 
limited in this retrospective pleasantness analysis as well as the number of participants 
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available to enact a robust pilot study and main study wherein outlier participants who 
expressed significant detest could be controlled for, due to COVID19 and summer break 
restricting study time, logistics, and participant availability. Future research in the field of 
olfactory marketing with more resources in time and participants should be explicitly focused 
on carefully controlling for intensity and pleasantness to increase validity of findings. 
 
The researchers were also limited in the control scents incorporated into the methodology. 
Initially the researchers planned to have a third scent, specifically a tomato soup scent, in 
order to investigate how a scent that is highly appealing but unrelated to sustainability would 
impact participants, especially considering food scent has been shown to be effective in 
impacting consumer behaviour (Seo, 2020). Future research may wish to investigate a more 
robust variety of olfactory stimuli and the impact on consumer behaviour. 
 
As discussed in ‘Validity’, ecological validity is compromised by the controlled lab setting. It 
would be beneficial for future research to utilize methods that increase ecological validity. 
Mobile eye tracking methods in real retail settings result in very cumbersome data to 
analyze, however technological innovations such as virtual reality have been suggested as a 
solution that mitigates the analysis woes of mobile and the arguable ecological validity of 
desktop (Meissner et al., 2019). For example, virtual reality eye tracking research wherein 
scent is emitted in the room with the participant would be an innovative methodology to use 
for similar future research, providing ecologically more valuable data.  
 
The investigation supports Ives et al. (2018), in that more research needs to be done on how 
shallow leverage points can be implemented alongside deeper leverage points to achieve 
their true potential. This directly relates to the priming via sensory marketing efforts 
suggested in this paper: albeit shallow on its own, what deeper leverages can be combined 
with it to successfully prime consumers? For example, can emotional connection to nature 
stimulated by nature scent be better targeted? One study has already considered this idea 
albeit not applied directly to the leverage model, wherein they studied fashion-conscious 
consumers and found higher inclination to mend apparel with apparel the consumers had 
emotional attachment towards, which ties to the ‘Emotional’ leverage, and consumers who 
were already actively recycling were also more inclined to mend clothing, which ties to the 
importance of ‘Experiential’ leverage in terms of first hand interacting with and understanding 
sustainability initiatives and their impact on nature (McNeill et al., 2020). Or going ‘deeper’, 
future studies may wish to investigate how to address ‘Philosophical’ leverage, the deepest 
and most powerful type of human-nature connection, by researching how to deliberately 
incorporate a philosophical sense of stewardship towards protecting nature into marketing 
strategy. 
 
With regards to strengthening human-nature connectedness, the heterogeneity of the field 
means that there are endless avenues of research potential. For example, environment-
related attitudes acquired during childhood have been shown to persist into adulthood, and 
so researching how to address the modern issue of the loss of human-nature connectedness 
may impact future society and how to address the issue quickly and ethically is imperative to 
a sustainable future as well as the future success and appeal of sustainable apparel brands 
(Ives et al., 2017). Other such human-nature connectedness studies that focus on the 
potential impact on consumer behaviour towards sustainable apparel would be valuable both 
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in furthering sustainability, retail, and sensory marketing literature, as well as provide 
valuable managerial insight on holistic strategies that ultimately lead to strategic gains.  

Conclusion 
In this investigation, the researchers aimed to investigate the research question: 
 
How does ambient, sustainability-associated, nature olfactory stimulus, prime 
consumers to increase purchase intention of sustainable products during the 
decision making process in an in-store environment, by increasing human level of 
cognitive processing? 
 
In order to investigate this research question, a pretest along with a main study was 
conducted. Three modalities of measurement were used: eye tracking in order to gain 
objective quantitative insight into unconscious physiological information, self-reporting in 
order to gain nuanced and subjective understanding of conscious personal information, and 
behavioural measures to gain insight into potential predictions of actual covert behaviour. 
Despite the theoretical support for the research question and subsequently formulated main 
study hypotheses, the critical second hypothesis of the main study, which investigated a 
significant increase in level of cognitive processing with regards to the sustainable product 
AOI when exposed to nature scent, was untrue. The analysis and discussion suggested that 
human-nature connectedness was too weak with the participants, there were not enough 
and not strong enough human-nature connectedness leverage points that were facilitated by 
the nature scent, the scent was too intense thus damaging its perceived pleasantness, and 
although the associative prime was strong, the goal prime failed. Going back to the research 
question, the experimental results of the pretest and main study ultimately concluded that 
ambient sustainability associated nature scents are limited to negligible in priming 
consumers to increase purchase intention towards sustainable products in an in-store 
environment by increasing level of cognitive processing. Despite the lack of significance with 
regards to the main research question, there were still a number of highly relevant academic 
implications to arise from this paper, including the introduction of the ‘S-O-R of Priming with 
Olfaction & Vision’ model, synthesizing olfaction, vision, and priming, within the context of 
sustainable decision-making, the finding that human-nature connectedness is weakened 
even with sustainability-apparel conscious consumers, and the assertion that sensory 
nudging ethics should be judged based on regular nudging ethics. The managerial 
implications are the usage of the synthesized S-O-R model by companies to make more 
informed decisions, the need for sustainable apparel organizations to implement numerous 
and varied human-nature connectedness targeting initiatives in-store, and the need for 
sustainable apparel organizations to address the core issue of weakened human-nature 
connectedness to make consumers more susceptible to nature based sustainability primes. 
Potential for future research abounds, as the researchers introduced a unique perspective to 
academia through the synthesis of sensory marketing specific to olfaction and vision, 
sustainability, and priming theories. The researchers believe that investigating human-nature 
connectedness in the context of various forms of sensory marketing using a wide variety of 
methods including cutting-age technology like virtual reality to prime for pro-sustainable 
behaviour opens a whole field of academic possibilities for addressing the need for more 
sustainable consumer behaviour, and ultimately a more sustainable society.  
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