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Emotions as core building blocks of an experience
Abstract
Purpose

To stimulate the discussion in the fields of hospitality, tourism, and leisure on what exactly
constitutes “an experience” and how to measure it, we unpack the experience construct into its
core constituent elements, namely, emotions.
Approach

The paper reviews insights from psychology and cognitive neuroscience that define
experiences as a fine-grained temporal succession of emotions that occur during an
experiential episode. Limitations of current methods for measuring experiences are discussed,
after which biometric and neuroscientific methods are reviewed that are optimally geared
toward measuring emotions as they occur during an experience with fine temporal detail.
Findings

An overview is presented of the available studies within the fields of hospitality, tourism, and
leisure that use these methodologies. These studies show that using these methodologies
provides a fruitful methodological approach to measuring experiences in real time.
Practical implications

Companies are constantly seeking to create memorable experiences for their customers. The
proposed research methodologies allow companies to get a more fine-grained image of what
impacts customers over the course of their experience and to actively integrate the use of
emotions into creating experiences, as emotions are key to making them memorable.
Originality/value

The paper sketches the contours of a rapidly emerging framework that unpacks memorable
experiences into their constituent element − emotions. It is proposed that this will contribute
to a deeper understanding of how consumers experience offerings in the hospitality, tourism,
and leisure industry.
Keywords
Experience design, experience research, emotions, research methods, biometric methods,
neuroscientific methods
Article classification
Conceptual paper
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Introduction
Statics, the physicist knows, is only an abstraction from dynamics. Dynamics, on the other hand, deals
with the general case and might be described as the theory of how and why something does happen.
Thus, only dynamics can give us the real, universally valid laws of mechanics; for nature is process; it
moves, changes, develops. (Popper, 1957, pp. 39-40)

In the past two decades, experiences have been a central construct for both scholars and
professionals in hospitality, tourism, and leisure (Pine & Gilmore, 1998, 2011). Intuitively,
everyone knows what an experience is. Yet remarkably little academic debate or conceptual
clarity about what exactly constitutes an experience and how it develops within individuals
over time exists, even though the psychological literature has much to offer in this respect.
Theoretical efforts within hospitality, tourism, and leisure have mainly aimed at listing a
widely varying number of experience dimensions, which are heavily dependent on specific
settings and contexts. As a result, there is little consensus about how to delineate the
experience construct and even less on how to measure it.
What is lacking is the development of an overarching, central theory of experience in
our field. However, a long tradition in experimental psychology and cognitive neuroscience in
thinking about experiences does exist (Jantzen, 2013). In this paper, we take those insights as
a point of departure and propose that emotions form the key ingredient of an experience.
More precisely, it has been convincingly demonstrated that it is the succession of
instantaneous emotional responses during an experience (occurring in the subsecond range)
that determines how it is evaluated and remembered (Kahneman, 2011). Moreover,
experience varies greatly within individuals, so we should understand experience as a withinperson, predominantly emotional, dynamic process that develops over time. A measure for
experience should therefore ideally be able to track emotions continuously over time.
However, current research methodologies based on postexperience self-reports fail to capture
these temporal dynamics appropriately.
In the present paper, we aim to stimulate the discussion within our field on what
exactly constitutes “an experience,” by sketching the contours of a theoretical and quantitative
methodological framework that unpacks experience into its constituent elements, with a
strong emphasis on emotions as the core building blocks of experiences. Moreover, we
present an overview of state-of-the-art quantitative (physiological and psychometric)
methodologies that are optimally geared toward providing continuous measures of emotions
during an experience.
Unpacking the experience construct
Experience as a central construct in hospitality, tourism, and leisure

Experiences have emerged as a central construct in psychological research in the 1960s, for
instance, in the work of Csikszentmihalyi (1990) on the psychology of optimal experiences
and Maslow (1964) on peak experiences. According to Maslow, peak experiences are short in
duration and accompanied by intense positive emotions and feelings of affection, leading to a
person transcending ordinary reality, losing track of time and place. With their research,
Maslow and Csikszentmihalyi opened up the experience construct for research beyond
religious contexts. In hospitality, tourism, and leisure (for a review, see e.g. Ritchie et al.,
2011), experiences have been researched in terms of sought experiences (e.g., in mountain
climbing; Beedie & Hudson, 2003; Tsaur et al., 2013) and unexpected experiences (in
wilderness, cultural activities and gastronomy; Sims, 2009; Tan et al., 2013).
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Pine and Gilmore (1998) defined experiences as an economic offering. According to these
authors, “Commodities are fungible, goods tangible, services intangible, and experiences
memorable” (Pine & Gilmore, 1998, p. 98). In their perspective, next to transformations,
experiences are considered to be the highest level of economic offering and add substantial
economic value. As such, they propose that we have been moving from a service economy to
an experience economy. For hospitality, tourism, and leisure, experiences certainly are the
core business, and as such, experiences have become central to a substantial amount of
scientific research in this field. In this regard, it is of crucial importance to be able to
accurately measure experiences offered across industries. Measuring experiences precisely
might be difficult, but better ways of doing so are desperately needed by experience industry
managers. The well-known strategic business management quote, “You can’t manage what
you don’t measure”, commonly attributed to management guru Peter Drucker (McAfee &
Brynjolfsson, 2012), illustrates that without practical ways of measuring the effects of their
experiences, managers are ill-equipped for knowing whether their efforts are generating
improvement. Therefore, measuring experiences is essential. However, to be able to measure
experiences with sufficient reliability and validity, one needs to be very precise about what
exactly constitutes a memorable experience. As we explain in the following paragraphs,
experiences are only memorable and meaningful when they evoke emotions.
Experiential episodes

To get a better grip on the experience construct, one should begin by noting that there is
agreement in the psychological literature that our stream of consciousness is being divided
into episodes (Tulving, 1989; Baddeley, 2000), through the activation of mental models
(Brewer, 1987), schemata (Howard, 1987), or knowledge stored in episodic memory
(Berntsen & Rubin, 2012). For the sake of clarity, we will refer to such episodes here as
experiential episodes. Note that experiential episodes can occur on different time scales,
ranging from seconds/minutes to several weeks, a phenomenon that has been termed duration
neglect (Fredrickson & Kahneman, 1993). For example, the first interaction with a concierge
(a few seconds), dinner at a Michelin-starred restaurant (a few hours), a visit to a theme park
(a day), a stay at a hotel (a long weekend), or a summer holiday (several weeks) are all
considered experiential episodes. Episodes occurring at longer time scales (so-called extended
experiences; Arnould & Price, 1993) are obviously not related to a single event or activity;
rather, they are considered a temporally extended series of events and activities that together
form the narrative of an episodic memory trace, with specific emotions being linked to it
(Berntsen & Rubin, 2012).
Experiential episodes vs remembered experiences

Second, it is important to realize that not everything in our lived experience, or stream of
consciousness, is memorable. The daily routine of, say, driving home after work is just one
example of an experiential episode that, oftentimes, is not a memorable experience, unless for
some reason it stands out from the daily routine (such as seeing right before you a beautiful
deer cross the road or witnessing a terrible accident happen). The distinction between
experiential episodes and remembered experiences has a long history in the psychological
literature and goes all the way back to William James (James, 1912). It is not our intention to
provide a detailed review of this literature, as excellent reviews are available elsewhere
(Kahneman & Riis, 2005; Kahneman, 2011; Jantzen, 2013). Instead, we focus here on the
implications that the distinction between experiential episodes and remembered experience
have for conceptualization and methodology of research in the fields of leisure, tourism, and
hospitality. More specifically, this distinction raises the question of precisely when and how
an experiential episode translates into a memorable experience. In other words, what are the
3

essential building blocks of a memorable experience? The management implications of the
bridge between experiencing and (memorable) experiences give this question urgency, as
often memorable experiences predict future revisit or recommendation decisions (Zajchowski
et al., 2017).
Emotions are the main building blocks of memorable experiences

As reviewed by Scott and Le (2017), in addition to the physical context − the stage at which
an experience takes place − a number of prime candidate constituents of experiences have
been identified: Attention directs our mental resources to stimuli that are perceived as being
salient; involvement refers to a person’s level of interest and personal relevance in relation to
the staged offerings at a site or destination; engagement is a complex construct involving
multiple mental processes, all related to the feeling of being ‘in the moment’; immersion is the
sensation of being surrounded by a completely other reality and is most prominently studied
in the context of gaming and virtual reality (Ermi & Mäyrä, 2005). Finally, there is the related
notion of cognitive absorption, conceptually close to flow (Csikszentmihalyi, 1990), in which
five dimensions are distinguished: temporal dissociation, attentional focus, increased
enjoyment, control, and curiosity. In an even broader conceptualization of experiential
episodes, Pearce and Zare (2017) identify sensory, cognitive, affective, behavioral, and
interpersonal elements of the experience in what they term the ‘orchestra model’ of
experience.
In this paper, we focus predominantly on the affective element, notably the role of
emotions in experience. We argue that emotions are a core component of experiences, as
emotions make experiences memorable. At the same time, emotions are much neglected in the
current hospitality, tourism, and leisure literature (Moyle et al., 2017), although recently there
has been a rapidly increasing awareness of the importance of emotions for understanding
memorable experiences in this field (Li et al., 2015; Moyle et al., 2017; Skavronskaya et al.,
2017)/
Emotions are biologically-based responses to situations that are seen as personally
relevant and constitute the main driving force of human behavior (Ekman, 1992). Emotions
are expressed at three levels: subjective experience (that is, how people ‘feel’ them);
expressive behavior (how people act them out); and physiology (the bodily changes that
accompany emotions, such as increased heart rate and blood pressure, and hormonal changes,
amongst others).
A substantial amount of research has been devoted to establishing the relationship
between experiencing and remembering (Fredrickson, 2000; Kahneman, 2011; Conner &
Barrett, 2012; Zajchowski et al., 2017). The overall approach used in most of the existing
studies is to relate postexperience self-reports to in-the-moment self-reports (termed
‘experience sampling’; Hektner et al., 2007), ambulatory assessment (Fahrenberg & Myrtek,
1996), or ecological momentary assessment (Stone & Shiffman, 1994), depending on the
exact field of study. The general picture that emerges out of the existing studies is that the
emotions that are present during the experiential episode determine how it is being evaluated
or remembered.
More specifically, the peak positive or negative emotions during the experiential
episode and the emotional state at the end of it (the so-called peak-end rule; Kahneman et al.,
1993; Fredrickson, 2000) play a crucial role in the global evaluation and memorability (or
episodic recollection) of an experiential episode that seems to be shaped by the emotions at
selected moments during the experience. These conclusions are in line with the
neuroscientific observation that emotions promote both the encoding and the retrieval of
information from episodic memory (LaBar & Cabeza, 2006) and with the psychological
observation that (autobiographical) episodic memory is often not very precise, with the
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omission of certain aspects, and with an overemphasis on other aspects of the experiential
episode (Berntsen & Rubin, 2012).
In sum, the current understanding from various scientific disciplines is that in order to
capture the memorability of an experiential episode, one needs to focus on the emotional
processes that occur within a person over time as the experiential episode unfolds. This is of
crucial importance, since the memorability of an experiential episode is essential in guiding
global evaluations of the experience and future decisions about repeat visit and
recommendation behavior (Kahneman, 2011). To wrap up, the conceptual model of the
experience construct that we propose is given in Figure 1.
*** Insert Figure 1 here ***
Current quantitative approaches to measuring experiences
Both qualitative and quantitative methods have been used in previous studies in an attempt to
understand and measure experiences. Even though previous studies have focused on various
aspects of the experience, all have acknowledged the importance of investigating not only the
customer’s internal factors (such as emotions, thoughts, and evaluations triggered by
experiences) but also external variables (such as the physical environment, employees, and
other customers), which seem to have a significant impact on the overall experience and the
evaluation of the experience (Falk & Dierking, 2016). In this section, we briefly describe the
main quantitative approaches that have been followed to measure (memorable) experiences in
leisure, tourism, and hospitality. It should be emphasized that our brief discussion of
experience measurement techniques is limited to quantitative approaches. Although excellent
qualitative research methods have been used to measure experience (see, for example, Chang
& Horng, 2010; Trischler & Zehrer, 2012), discussing these approaches in sufficient depth is
beyond the scope of this paper. Also, we do not provide a comprehensive review of the
quantitative literature. Rather, we address the main quantitative methodological approaches
that have been followed and illustrate these with a few examples.
Within the various approaches to measuring experiences, questionnaires are still the
most widely used research instrument, as they are comparatively easy to develop and adopt. A
number of studies have developed measurement scales of hospitality, tourism, and leisure
experiences based on Pine and Gilmore’s (1998) experience realms model (e.g., Oh et al.,
2007; Park et al., 2010; Mehmetoglu & Engen, 2011; Kim et al., 2012). However, while
Mehmetoglu and Engen (2011) suggest that a basic evaluation of the experience could be
attempted by means of investigating feeling, learning, being, and doing, surveys only access a
respondent’s cognitive evaluations of feeling, learning, being, and doing.
At the same time, the notion that emotions play a crucial role in shaping an experience
has led other researchers to focus on emotions as the relevant experiential variable to measure.
This research includes several cross-sectional studies (Nawijn et al., 2013; Nawijn & Fricke,
2015; Gillet et al., 2016; Konijn et al., 2016) and a handful of longitudinal studies based on
daily diary data (Coghlan & Pearce, 2010; Mitas et al., 2012; Nawijn et al., 2013; Lin et al.,
2014). Using questionnaires to measure constructs, a number of studies have employed a
multidimensional approach, adding other cognitive and behavioral measurements (Mumm &
Mutlu, 2011; Van Schaik & Ling, 2012).
Several commonly used emotion scales exist for this type of research. Given that
hospitality, tourism, and leisure experiences are often rich with positive emotions, the
modified Differential Emotions Scale (Cohn et al., 2009), which focuses on a breadth of
positive emotions at various levels of arousal, is often recommended by researchers in our
field. It overlaps substantially with the Destination Emotions Scale (Hosany et al., 2015) and
addresses the lack of diversity in positive emotions in the original Differential Emotions Scale
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as well as in PANAS and other commonly used scales in social psychology. The Geneva
Emotion Wheel (Scherer, 2005) uses 20 categories of emotions for evaluation. Richins'
Consumption Emotions Set (Richins, 1997) uses word triplets in an attempt to enrich
participants' recognition of emotions compared to the above scales that use a single emotion
word per item. Finally, in contrast to verbal scales, the pictorial approach of using so-called
self-assessment manikins (Bradley & Lang, 1994) is able to provide a quick assessment of the
participant’s feeling using schematic manikins and may allow access to more than just
cognitive evaluations of the event.
Validity issues in experience measurement
As said, the large majority of studies that attempt to measure experiences in the field of
hospitality, tourism, and leisure have made use of self-reports, be it via postexperience selfreports (questionnaires and interviews) or in-the-moment self-reports (experience sampling
and related methodologies). We are convinced of the usefulness of self-report methodology
for measuring complex, predominantly cognitive components of the experience construct
(such as attention, involvement, engagement and immersion). However, having established
that the ebb and flow of emotions during an experiential episode provides crucial ingredients
for transforming the episode into a memorable experience, one may question whether relying
exclusively on these traditional research techniques constitutes the optimal research
methodology for measuring the emotions that create memorable experiences. Research
methods that are based on self-reports inherently fail to fully capture the essential emotional
dynamics of experiences in a sufficiently valid manner, for at least four reasons (Larsen &
Fredrickson, 1999).
First, by definition, postexperience self-reports measure an experience after the
experiential episode has ended. They therefore measure the memory of the experiential
episode−however recent−rather than the experience itself (Zajchowski et al., 2017), which
may have adverse effects on reliability, as experiences might be remembered differently over
time (Tonetto & Desmet, 2016). In addition, a postexperience self-report is subject to
aggregation processes; respondents in some non-transparent manner have to combine their
multiple and often varied momentary emotions into one overall report. Attempts to overcome
these obvious limitations on validity, by using in-the-moment self-report techniques such as
experience sampling, face the inherent problem that the process of measuring interferes with
the process to be measured. Experience sampling requires people to momentarily step out of
the experience, reflect upon it, answer questions, and then step back into the experience. As
such, experience sampling and related techniques are invasive tools for measuring
experiences and seem to be especially inappropriate if the experiential episode has a short
time scale (such as a ride on a roller coaster) or if the experience is immersive (such as being
in a Virtual Reality [VR] environment, having an intimate dinner, or attending a classical
music concert). Second, self-reports force people to enter into an evaluative, cognitive
appraisal mode. At best, the data one obtains are a valid reflection of the cognitive appraisal
of (a series of) emotions, which is not the same as measuring the emotional response itself.
Many theories exist on the relationship between emotional processes and cognitive processes
(for a review, see Forgas, 2008), and they all agree that it is hardly possible to obtain an
objective and valid cognitive appraisal of a series of emotions. Third, self-reports are subject
to considerable bias resulting from social desirability and emotional coping strategies (e.g.,
repression of negative emotions; Larsen & Fredrickson, 1999). Fourth, although a substantial
part of our emotions is consciously accessible, another and equally substantial part of it is
unconscious in nature (Clore & Ketelaar, 1997; Öhman, 1999; LeDoux, 2000; Winkielman &
Berridge, 2004). Therefore, self-reports, which rely on conscious awareness, necessarily only
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capture the cognitive appraisal of a subset of the emotions that make up the experiential
episode.
In sum, we argue that experience measurement that is based exclusively on self-reports
faces inherent validity issues, as it fails to capture the temporal dynamics of the succession of
positive and negative emotions that characterizes the experiential episode. In our view, this
has at least three negative consequences. First, the lack of a continuous temporal measure of
emotions restrains experience design managers in optimizing experiences (for instance,
seeking the optimal peak and end composition of the episode, or detecting less interesting or
even detrimental parts of it). Second, it prevents researchers from further specifying principles
of good experience design, such as further refining the peak-end hypothesis or challenging it,
for that matter). And third, self-reports do not validly capture the core component of an
experience, which makes it memorable: emotions. Therefore, both hospitality and tourism
industry managers and researchers would benefit from an additional set of research
methodologies, which together with the current approaches make for a more comprehensive
and effective toolbox for measuring experiences. In the next section, we list a number of
possibilities for expanding the experience researcher’s toolbox in this direction.
Measuring emotions during an experience – a methodological framework and some
empirical data
To overcome the validity issues of current approaches to measuring emotions during
experiential episodes delineated in the previous section, we propose studying experiences
with research methods borrowed from psychology and neuroscience, which are better geared
for the task of capturing the successive emotions that shape the memorability of an
experience. We see the bodily expression of emotional responses − as measured through
recordings of brain activity (electroencephalography, or EEG) and through biometric
measures such as facial expression, heart rate, and skin conductance − as prime candidates for
better understanding the intricate relationship between emotions and experiences (Larsen &
Fredrickson, 1999). Here, we present a very brief overview of the rationales behind the
different methodologies we propose. In addition, we review some of the efforts that have been
undertaken in the field of leisure, tourism, and hospitality to employ these methodologies for
experience research. The available empirical data shares the perspective of aiming to bridge
the gap between emotional responses, on the one hand, and experiences, on the other hand.
Decoding emotions from facial expressions

Pioneered by Paul Ekman and his Facial Action Coding System (FACS; Ekman & Friesen,
1978), deriving information about emotions from observations, photographs, and videos of
facial expressions dates back to the 1960s. FACS is based on the notion that the face is rich in
emotional expression. Hence, studying the activity of the muscles underneath the surface of
the face informs us of the presence of emotions. Each possible contraction or combination of
movements is encoded as one of 28 action units, with additional action units describing
movements of the head, eyes, and gross behavior patterns such as biting one's lip or speaking.
This approach has been widely used and appreciated by academic researchers in psychology
(Ekman, 1993; Cohn et al., 2007).
Recent innovations in software have rendered this subfield of emotion research
accessible by making it possible to import photo or video recordings onto a computer, which
then captures frame-by-frame action unit coding without the need for extensive expert input.
This technology places facial coding within the reach of typical hospitality, tourism, and
leisure organizations. Available software packages include the Affectiva Affdex development
kit (McDuff et al., 2016) and Noldus FaceReader (Lewinski et al., 2014). However, to the best
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of our knowledge, facial coding has not yet been applied in hospitality, tourism, and leisure
research.
Physiological measures of emotions

Moving beyond what is observable to the naked eye, fundamental psychophysiological
research on physiological correlates of emotional experiences (Bradley & Lang, 2000; Lench
et al., 2011) has demonstrated that certain physiological measures are especially sensitive to
emotions. This makes these measures very useful for studying the succession of emotions that
occur while an experiential episode is unfolding over time. Here, we discuss three common
and well-established physiological markers of emotions: facial electromyography (EMG), the
skin conductance response, and heart rate variability.
Facial EMG entails recording the electrical activity (EMG) of facial muscles, which is a more
invasive yet more sensitive way of decoding facial expressions than the approach described in
the previous paragraph.
A skin conductance response (SCR), also termed electrodermal activity (EDA) or
galvanic skin response (GSR) refers to changes (increases) in the skin's ability to conduct
electricity caused by an opening of the sweat glands. These sweat glands are controlled by the
sympathetic nervous system, which is activated by emotional arousal. Hence, SCRs are
considered to be a reliable index of emotional arousal (Bradley et al., 2008).
High-frequency heart rate variability (HRV), corresponding to the rate of firing of the vagus
nerve, relates to individuals' ability to return the body to a low-arousal state after an emotional
stimulus (Appelhans & Luecken, 2006), and can therefore also be used as a proxy for
emotional arousal. The two measures combined provide a good view on emotional
engagement and, under certain circumstances in a controlled laboratory setting, can even
distinguish to a limited extent between some basic emotions (Ekman et al., 1983; Lang et al.,
1993).
A limitation of much existing research on physiological expression of emotional
engagement is its ecological validity. Almost all of the cited studies emphasize experimental
and contextual control, thus studying emotions as induced in the lab using episodic recall or
carefully controlled sensory stimulation. Such research designs put participants through rather
different experiences than a visit to an amusement park, hotel room, or heritage site.
However, as wearable recording equipment becomes increasingly available, physiological
measurements are increasingly being used in more ecologically valid settings.
Researchers in our field are beginning to see the potential in using physiological signals to
measure the emotional component of experiences. In a lab setting, Li et al. (2016, 2017) used
facial EMG and SCR to measure emotional responses while study participants watched
tourism destination advertisements. The researchers observed that physiological measures
show reliable emotions that are consistent with post hoc interviews (Li et al., 2016) and
further observed that the physiological effects of watching advertisements were weaker than
self-reports of emotion, which suggests that self-reports may overestimate emotional
responses (Li et al., 2017). Studies outside of the lab, in ecologically valid settings, are
increasingly being reported. Kim and Fesenmaier (2015) measured the SCR of two heritage
tour participants in the city of Philadelphia and linked a descriptive qualitative analysis of
these data to their verbal descriptions of the experience. Further, Li et al. (2012) studied HRV
along with self-reports of emotions while tourists were interacting with macaques in a
Chinese natural park and found both indicators to reveal positive responses to these
interactions. In the field of leisure, In a large-scale study on museum visitors (Tschacher et al.,
2012), Tröndle and colleagues continuously measured HRV and SCR in more than 500
visitors whose exact location was tracked, enabling the researchers to make ‘emotion maps’
of the museum floorplan (Tröndle et al., 2014a) to identify emotional responses to individual
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artworks (Tröndle & Tschacher, 2012), establish different emotional response patterns
between men and women (Tröndle et al., 2014b), and identify different visitor types
(Kirchberg & Tröndle, 2015), amongst others. Together, these studies confirm the usefulness
of physiological measures as a new tool to capture emotions during hospitality, tourism, and
leisure experiences in situ.
Measuring from the brain – neural correlates of emotions

An intriguing possibility to study emotional responses that arise during an experiential
episode is the recording of the neurophysiological responses (i.e., brain activity) associated
with emotions, since different emotions are thought to be associated with distinct
physiological patterns (Ekman, 1992).
Emotional brain responses have been measured predominantly by two neuroimaging
methods: functional magnetic resonance imaging (fMRI; Cabeza & Nyberg,
2000;_ENREF_15 Phan et al., 2002) and electroencephalography (EEG; Olofsson et al.,
2008; Hajcak et al., 2012). There is a large body of evidence on which aspects of fMRI and
EEG signals are indicative of emotional engagement. In this work, we focus solely on EEG as
a neuroimaging method, because (1) fMRI research is prohibitively expensive for experience
measurement research projects in the hospitality, tourism, and leisure industries, and (2) fMRI
research imposes so many constraints on research participants (e.g., lying still in a scanner,
not moving) that it is difficult to see how one can arrive at acceptable levels of ecological
validity in experience research.
EEG signals are based on the fact that brain activity operates by minute changes in
electrical potential that travel from one nerve cell to another across the networks of the brain.
The raw, untreated EEG signals are not very informative with respect to specific cognitive or
emotional processes in the brain. However, after well-established signal-processing
techniques are applied, the recorded signals can be reliably and validly related to emotional
responses, by studying either EEG oscillations (Harmon-Jones et al., 2010; Bastiaansen et al.,
2012) or the more widely used, so-called event-related potentials (ERPs; see Luck, 2014 for
an accessible introduction to ERP data analysis and ERP research). Below, we briefly discuss
both approaches and review some of the work applying them.
EEG oscillations and emotional engagement

EEG recordings are characterized by a superposition of oscillations at different frequencies.
Thorough analysis of oscillations at different frequencies (or better, in different frequency
bands) has shown that some of these oscillations are carried by specific networks in the brain
(Varela et al., 2001; Buszáki & Draguhn, 2004; Mantini et al., 2007) and that there is some
degree of functional specialization for different frequencies (Bastiaansen et al., 2012).
Specifically, oscillations in the 10-Hz frequency band, usually referred to as alpha activity,
have been shown to be larger over the left frontal part of the brain following positive
emotions and over right frontal areas as a result of experiencing negative emotions (HarmonJones et al., 2010). Therefore, the asymmetry of these frontal alpha oscillations can be used as
a real-time index of the succession of positive and negative emotions during an experiential
episode.
Ongoing work in one of our research groups is seeking to validate the use of frontal
alpha asymmetry in experience research. In this project, short VR movies (of durations
ranging from 3 to 14 minutes), delivered through Samsung VR Gear equipment, were used to
engage research participants in an immersive experience. Concurrently, EEG was measured
from 32 locations on the scalp. After the initial viewing of the VR movie, participants who
were asked to retell what they had just experienced, were subsequently prompted to segment
their story into different parts, and to give one rating per segment on its emotional valence
9

(following the procedure described by Bradley & Lang, 1994). This yielded a sequence of
valence ratings that covered the entire episode of the VR movie. Preliminary analyses show
significant correlations between valence ratings and alpha power over frontal brain areas.
These findings validate EEG as a tool to study, with subsecond resolution, the succession of
positive and negative emotions during an experiential episode, which bypasses the use of selfreports.
Event-Related Potentials (ERPs) as an index for emotions

Another approach to using EEG in experience research is to follow an analysis strategy that
uses repeated presentations of stimuli (say, pictures), which induce reliable changes in the
EEG. When the EEG is averaged over a number of repeated presentations of pictures from a
certain category, the “signal”, which is the part of the EEG that is related to the processing of
those pictures (called “events”, hence the term event-related potential, or ERP) can be
separated from “noise”, that is, the brain activity that is not related to processing these photos
(the ongoing overall EEG signal). Typically, a number (20-40) of stimuli from one and the
same category need to be presented for the ERP signal to properly emerge from the noise
(Luck, 2014). ERP waveforms are characterized by a succession of peaks and troughs (called
ERP components) that reflect the emotional and cognitive brain activity elicited by the stimuli
(Luck & Kappenman, 2011). Five decades of active ERP research have characterized in detail
which ERP components are sensitive to emotional processing (Olofsson et al., 2008; Hajcak
et al., 2012).
In two studies, the effects of destination marketing stimuli (e.g., TV commercials,
movies prominently featuring a tourism destination) on participants’ affective destination
image (Baloglu & McCleary, 1999; San Martín & Del Bosque, 2008) were assessed by
quantifying changes in emotional responses elicited by pictures of the destination with ERPs
(Bastiaansen et al., 2015; Bastiaansen et al., 2018). In both studies, increased emotion-related
ERP components were observed after, as compared to before, viewing marketing stimuli,
which indicates that the marketing stimuli were effective in coupling a positive emotion to the
destination, and thus in improving destination image.
As with facial decoding and physiological measures, using EEG also has a few
obvious limitations in its applicability to experience research. Although technically it is
possible to measure EEG outside of the laboratory using ambulatory EEG equipment
(Matthews et al., 2008; Yazicioglu et al., 2008), in practice it is hardly possible to obtain
recordings of sufficient quality when participants are freely moving, as movement introduces
massive measurement error (Mihajlović et al., 2015). This imposes considerable constraints
on the type of experiences that can be studied−it is at present certainly not possible to study
experiences such as a theme park visit, a checkout at a hotel, or a ride on a roller coaster with
EEG in a straightforward manner. However, a viable alternative to these real-life experiences
is to make use of the rapidly emerging VR technology, which allows for the creation of reallife-like experiences in a neuroscience laboratory setting (Bohil et al., 2011). The
compatibility of VR technology with EEG recording systems allows for creating experiences
with a higher degree of ecological validity and control, while recording changes in emotional
brain activity. We feel that combining VR technology with EEG equipment will prove to be a
fruitful avenue for studying the emotional content of experiential episodes and for optimizing
experience design by systematically varying and evaluating different design options based on
the emotions they elicit.
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Discussion
Conclusions

We have argued that when unpacking the experience construct into its constituent elements,
rather than the predominantly cognitive elements (attention, involvement, engagement,
immersion) it is the affective element of an experience − the succession of positive and
negative emotions that occur during an experiential episode − that defines its memorability.
Current research methods, which are mostly based on self-reports, inherently face validity
issues when it comes to capturing emotions. We propose that research methods that focus on
the bodily expression of emotions (facial coding, physiology, EEG), when complemented
with more traditional, cognitively oriented approaches, are better geared for measuring these
crucial ingredients of an experience. Furthermore, these methods have a subsecond time
resolution, thus enabling researchers and managers in the field of hospitality, tourism, and
leisure to evaluate the ebb and flow of emotions during an experience with fine temporal
detail. Boosted by technological developments, the proposed research methods have become
accessible for typical research projects in the hospitality, tourism, and leisure industries, and
as a result, these methods are gradually being adopted by researchers in our field
Limitations

At the same time, the proposed research methods have their own limitations. For reasons of
data quality, the use of EEG has been limited to laboratory settings, which limits its
applicability in real-life experience research. Another limitation is that EEG and physiological
measurements require some level of familiarity with recording procedures and quantitative
signal analysis and are prone to measurement artifacts. In addition, while both EEG, HRV,
and SCR capture the extent to which emotions have been engaged, these methods fail to
capture precisely which emotions have been felt. Also, both SCR and HRV do not
differentiate between positive and negative emotions, which can make interpretation of these
findings in their own right difficult at times.
Triangulating and cross-validating the results from those measurements with each
other and with facial EMG measurements or facial decoding techniques as well as with selfreport methodologies will provide a more complete and comprehensive picture of the visitor,
guest, or tourist experience. Furthermore, to avoid an overly quantitative approach to
experience measurement and to overcome some of the limitations of the proposed approaches,
we advocate the use of qualitative research methods that allow for temporal detail (e.g.,
participant observation, ethnography) to complement and extend quantitative data on
experiences. In any case, the application of the proposed research methodologies to
experience research in the field of hospitality, tourism, and leisure is still in its infancy, and
further efforts aimed at triangulating the different approaches are much needed at this point.
Theoretical implications

Experiences are the key offering in hospitality, tourism, and leisure. We have reviewed
evidence that mental models stored in episodic memory serve to segment our stream of
consciousness into experiential episodes. Various proposals have been made to break down
experiential episodes into their constituent elements. In its broadest definition, an experience
consists of sensory, cognitive, affective, behavioral, and interpersonal elements (Pearce &
Zare (2017). Crucially, we propose that affective elements (i.e., emotions) are core ingredients
of such an experiential episode, as emotions are the main determinants of how an experience
is evaluated and remembered. Theoretically, this implies that researchers in our field should
focus more on establishing exactly how and under which conditions emotions shape
experiences. Furthermore, researchers should become more aware of research methods that go
11

beyond the traditional toolbox used for studying the cognitive appraisal of experiences and
adopt additional methods that are more suitable for studying the temporal dynamics of
emotional responses during an experience, while being aware at the same time of the
methodological challenges and the limitations that these methods entail.
Practical implications

Because of their fine temporal detail, the proposed methods for studying emotions during
hospitality, tourism, and leisure experiences have the potential to provide experience design
professionals with a wealth of information about the strong and weak touchpoints in, for
example, a check-in procedure at a hotel, a dinner at a restaurant, or a visit to a museum. This
temporal detail allows for experiences to be (re)designed and optimized based on objective
criteria instead of solely on personal expertise, intuition, or gut feeling. In our opinion, a bestpractice, evidence-based approach to experience management involves determining the
specific emotion that a customer should feel at each touchpoint, followed by a (series of)
cycle(s) involving the initial design of the experience, measuring which emotions are actually
felt at which points in time, redesigning and optimizing the experience, and measuring the
impact of the redesign through several iterations (see Figure 2). Such an approach is likely to
give experience industry managers a clear edge over their less-informed competitors.
*** Insert Figure 2 here ***
In sum, we sketch the contours of a theoretical and methodological framework that unpacks
experience into its constituent elements, with a strong emphasis on emotions as the building
blocks that make experiences memorable. Applying the proposed methodologies properly
involves facing new technical and conceptual challenges as well as knowing and accepting the
limitations they impose on this new type of experience research. However, in our view, this
new framework will greatly contribute to a deeper understanding of how visitors, tourists, and
guests experience offerings in leisure, tourism, and hospitality, which in turn better enables
industry partners to provide their customers with the best possible experiences.
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