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ABSTRACT ARTICLE HISTORY

The research objective is to test the effects of heritage on the Received 27 May 2022

Tourist Destination Image formation. A multi-method quantitative Accepted 4 February 2023

approach applying surveys and neuromarketing were applied. Three

different surveys were carried out in three different moments of the C L
L . . . . ultural tourism; tourist

touristic visit to measure the heritage impact on the Qynamlcs.of destination image; cognitive-

destination image. Furthermore, a neuromarketing experiment using emotional dimensions;

electroencephalogram and virtual reality were carried out to measure appraisal approach to

the emotional and cognitive responses to heritage and their effects on emotions; emotional

the TDI formation. Results show, either the surveys or the response in situ;

neuromarketing experiment, a clear emotional response to heritage neuromarketing

that, indeed, has a positive effect in the cultural destination image. The

conclusion suggests a line of research for the development and

improvement of TDI models for cultural destinations which would

incorporate the in situ emotional response in an appraisal approach to

emotions.

KEYWORDS

Introduction

Studies of tourist image that have been published in the last decades corroborate the importance in
marketing of tourist destination image formation (see Chon, 1990; Morgan & Pritchard, 1998; Balo-
glu & McCleary, 1999a; Beerli & Martin, 2005; Rodriguez del Bosque & San Martin, 2008; Prayag
etal.,, 2017; Hosany et al., 2017). These consequences or implications show its importance as a study
of marketing as well as its potential for improving marketing management, based on the measure-
ment of the image and positioning of a tourist destination (Echtner & Ritchie, 1991; Royo-Vela &
Serarols, 2005; Royo-Vela, 2009; Stepchenkova & Morrison, 2008). At this point, it seems con-
venient to call attention to Echtner and Ritchie’s opinion (1991, 1993), in considering it necessary
to establish conceptual frameworks and more adapted and specific methodologies when undertak-
ing the chore of measuring the image of a destination, given the diversity or heterogeneity that
exists in the tourist product. In this sense according to Lai and Li (2012), Tourist Destination
Image (henceforth TDI) model conceptualizations may reflect or represent different facets of the
TDI reality and therefore these should be complementary rather than competitive.

As an introduction it is worthy to say that cultural and heritage tourism is of great importance in
most European countries, especially countries like Portugal, Spain, Italy, France, Germany, Austria,
Great Britain, Ireland, Greece among others, where history and pre-Roman, Romanesque, Gothic,
and Renaissance and later art and architecture had their presence and subsequent development in
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rural and urban areas. According to Kim et al. (2017), to understand the relationship and effects
between culture and tourism is an interesting and necessary research topic. In this line, Gali
(2012) pointed out that cultural tourism needs more research to understand how tourists interact
with heritage and consequently to identify the main areas that tourism management should con-
sider. Since an important part of the tourist product can be culture and heritage, cultural tourism
plays a fundamental role both in the attractiveness of destinations and its image (Huete-Alcocer
et al., 2019). Thus, the contribution of cognitive and affective images to the image of a destination
can be related to its local heritage (Huete Alcocer & Lopez Ruiz, 2020). Intangible culture as well as
the tangible culture such as historical and architectural heritage can increase the cognitive and
emotional response, in situ, to a destination and consequently, its image, its attractiveness and
its competitiveness (Folgado-Ferndndez et al., 2017; George, 2017). It can be said that relevant
cognitive and emotional variables of the destination image can be intensively generated through
the historical, architectural and cultural heritage of cities (Royo-Vela, 2009; Garzén-Paredes &
Royo-Vela, 2021). However, more research is needed to clarify the effects of heritage on the visitors’
cognitive and emotional responses and those on the image of the heritage destination along
the visit.

Logically, because of peculiar aspects of the destination that can be considered as cognitive or
emotional, these components seem to be appropriate for measuring that image. In this respect,
the TDI components mostly accepted by the academy are two: the cognitive, i.e. functional or tan-
gible items, and the affective or emotional, which includes both, psychological responses and
psychological or intangible aspects. These two components, according to academia (see later),
work sequentially in forming the image and the emotional component is measured, unlike the cog-
nitive component, using a global and dimensional approach. In this paper, we will use the term and
concept of emotions, as different to affections, attitudes, or moods (Bagozzi et al., 1999). A clear
definition on what an emotion is does not exist yet. For some theories, emotion is separate from
and even precedes cognition, while for others, some cognition is needed for an emotion to
occur. According to cognitive theories, some cognitive activity in the form of cognitive response,
conscious or unconscious, involving or not conceptual processing, is necessary for an emotion to
occur (Lazarus, 1991; Frijda, 1986, 1993). In the appraisal theories of emotions, appraisal or evalu-
ations, estimations of an event or situation elicits emotions. In other words, an emotion results from
a cognitive and conscious process in response to a stimulus or event (LeDoux, 2012a, 2012b) and
can be diverse and complex in tourist experiences, unlike dimensional and valence approaches
applied in tourism research that reduce the set of emotions that can appear in a visitor.

The emotional component is far from being used in tourist destination research when compared
to the cognitive one. As Prayag et al. (2017) explain, empirical research in tourism relating
to emotional responses and destination image is scarce, while a skewed focus on the cognitive com-
ponents stands out in the TDI literature (Mak, 2017). Regarding the emotional component and
until the work by Hosany and Gilbert (2010), a much less analytical, involving only two or four
items and more synthetic or aggregate measurement, only one component is used for both concep-
tualizing and measuring this dimension. According to Nghiem-Phu (2014) and his literature review
on destination image studies, these two or four item scales have been widely applied in destination
image research. Furthermore, the emotional scales mostly used in TDI research are reliable and
valid, in measuring the TDI emotional dimension a posteriori, after the visit (Hosany et al.,
2021) rather than in situ.

For these reasons, this research establishes a research objective to get insights into the dynamics
of the image since it may change during the visit in heritage destinations, the structural relation-
ships between the cognitive and emotional - emotional response in-situ to cognitive stimulus - vari-
ables of the TDI construct, since this is not clear, the sequence of cognition-emotion and to
measure the emotional component in a global and dimensional way, instead of a more analytical
approach. Finally, to observe and measure whether heritage elicits an intensive emotional response
in the visitor with effects on the image.
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The tourist destination image

An important set of studies in tourism marketing literature (Baloglu & Brinberg, 1997; Baloglu &
McCleary, 1999a, 1999b; Gallarza et al., 2002; Beerli & Martin, 2004; Royo-Vela, 2006, 2009;
Nghiem-Phu, 2014; Mak, 2017) tend to consider that the image is a concept that is generated
through cognitive and affective interpretation of the consumer and result from the combination
of two components which are closely interrelated. Cognition, which includes perceptions, beliefs,
knowledge, thinking, cognitive response that individuals have about the object and its attributes
and, emotion, which includes emotions that can be observed through the emotional response
towards the first component or towards the destination itself in the same subject.

The relationship between cognitions, emotions and overall image of a tourist destination is
as follows: the cognitive component affects the overall image directly and indirectly through
the emotional component and, in turn, the emotional component influences the global image
(Baloglu & McCleary, 1999a and 1999b; Nghiem-Phu (2014); Mak, 2017; Stylidis et al., 2020).
That is, the emotional component mediates between the cognitive component and the overall
image in the model based on two dimensions, the cognitive and the emotional. Along with this,
as a model of image formation of a destination (Baloglu & McCleary, 1999a; Beerli & Martin,
2004), the image formation depends on antecedents or the stimulus factors that were used, for
example, the variety, the number and types of information sources (see Beerli & Martin, 2005),
motivations or reasons for the trip, previous experience on the destination and personal character-
istics such as gender, age or education level (see Nghiem-Phu (2014)).

Regarding its measurement, Echtner and Ritchie (1991) explain that destination image research
depends heavily on quantitative studies using structured questionnaires. The research conducted on
the subject allows setting, together with the open-ended question to identify the holistic component,
two structured approaches when measuring the image of a destination. Both can, and usually
include a closed question to measure the overall image. The first is based on assessment of individ-
uals about a destination using a list of attributes characterizing it. The request for assessment may
take place before, during or after the visit (Gali & Donaire, 2006). The second approach has the
same basis as the first but also individuals are asked to establish the attribute importance to them.

Lately, post-positivist and phenomenologist approaches to the measurement of the image have
appeared in the literature. They have been used to identify organic image using open questions in
questionnaires online. Respondents were asked to narrate the image of a destination visited. This
approach is proposed as complementary to the usual one as well as a new future research trend
(Govers, 2005a, 2005b, 2007). The same can be said about the most recent User Generated Content
(UGC) analysis or the analysis of texts and photographs applying content analysis (Marine-Roig &
Antén, 2016), machine learning (Arefieva et al., 2021) or data mining (Arabadzhyan et al., 2021)
uploaded or written by a tourist in social media such as Airbnb, Facebook, Tripadvisor, Instagram
or Flirck (Mariné-Roig, 2017, 2019; Lalicic et al., 2021; Gali & Donaire, 2015; Donaire et al., 2014;
Arabadzhyan et al., 2021; Sharifi Shahrezaei et al., 2020; Pan et al., 2014; Kladou & Mavragani, 2015;
Zhou, 2014).

However, as it will be verified later, the cognitive and the emotional dimensions, when measured
in situ, need not be neither independent/mediating nor sequential. In other words, instead of talk-
ing about cognitive and emotional components or two-dimensional image constructs, it would be
more precise to talk about a cognitive-emotional dimension. The image would consist of several
factors that would agglutinate, logically, variables of cognitive and emotional nature, the latter
representing the emotional response in-situ to some cognitive stimuli or events appraisal in the des-
tination as well as a global post visit affection for the destination.

The cognitive component or cognitive/perceptual image of a tourist destination would be gen-
erated based on a basket of attributes that correspond to resources, attractions, facilities, infrastruc-
ture, cultural and social factors or touristic services supply in general available to the destination
(MacCannell, 1976; Stabler, 1995; Alhemoud & Armstrong, 1996). The cognitive component in a
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cultural or heritage destination may include the historical and cultural heritage and architectural
harmony and aesthetics, cleanness and quietness and complementary tourism infrastructure and
services such as retailing commerce, restoration or accommodation (Royo-Vela, 2006). Belonging
to the cognitive component, it is worth mentioning the concept of authenticity related to these cul-
tural and heritage destinations. Authenticity plays a direct role in the perceived image construction
by visitors, and it is subjective in nature, although based on perception of objective and real heritage
entities (Marine-Roig, 2015). The following hypothesis is set (see Figure 1):

H1: the cognitive response to heritage affects positively the heritage destination image

Emotional responses are different from the cognitive or functional attributes, but are directly associ-
ated or related, forming the emotions from cognitions in a traditionally accepted, hierarchical or
postponed process (Russell & Pratt, 1980; Baloglu & Brinberg, 1997; Baloglu & McCleary, 1999a;
Beerli & Martin, 2004; San Martin & Rodriguez, 2008, Nghiem-Phu, 2014). Even though the belief
that cognition precedes emotion has been debunked from other fields such as psychology (Zajonc,
1980), neuroscience (LeDoux, 1989), advertising research (Ambler & Burne, 1999) or questioned in
a neuromarketing experiment (Garzén-Paredes & Royo-Vela, 2021, p. 2022), the cognitive apprai-
sal of emotions (see Hosany et al., 2021) is the approach that we take in this research on emotional
response in situ.

Given the association between cognition and emotion, it is worth separating the two com-
ponents so it is possible to know which cognitive attributes are the cause or antecedent of a particu-
lar emotional response. Moreover, emotions are a prime motivator of purchase behavior (Royo-
Vela, 2005) and choice of a particular destination, and may even exert a greater influence on tourist
behavior than the cognitive component mentioned above (Baloglu & McCleary, 1999a; Baloglu &
McCleary, 1999b; Kim and Yoon 2003; Pan et al., 2014). Huete Alcocer and Lépez Ruiz (2020) and
Huete-Alcocer et al. (2019) found in heritage destinations that the affective component is more rel-
evant than the cognitive one in the image formation.

The conceptualization of the affective dimension of tourist destination image is based on
the work of Russell on the cognitive structure of affect (Russell, 1980) and his bi-dimensional
and bi-polar affect space. This space results in four dimensions representative of eight bipolar
affective states (stimulating-boring, pleasant-unpleasant, happy-sad, relaxed-anxious) (Russell,
1980; Russell & Pratt, 1980; Russell et al., 1981). Subsequent work has confirmed that only two
dimensions, representing the vertical and horizontal two-dimensional space would be necessary

Cognitive response

_—> .
to Heritage -
H1
. . —_

Heritage Perception X .
by visitors Heritage destination
(stimulus) Image

—_—
N
—_—
.
Emotional response
—_—

to Heritage

‘ TDI CONSTRUCT ‘

Figure 1. Conceptual framework and hypotheses.
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to measure or represent the affective component of the image of a tourist destination - stimulating-
boring, pleasant-unpleasant (Walmsley & Jenkins, 1993).

Hosany and Gilbert (2010) realized that the existing proposals from psychology or marketing to
measure emotions fail in capturing the variety, complexity and intensity of a visitor’s emotional
responses towards touristic destinations, which are also very diverse. The result was a three dimen-
sional scale of emotional experiences that measures joy, love and positive surprise, in the form of a
15/items scale representing emotions. The scale was validated again some years later by Hosany
et al. (2015).

The dimensional measure of emotions is useful for a posteriori or post visit situation in which a
global affection towards the destination may remain or be remembered. However, this oversim-
plifies the emotional experience within the destination (Hosany & Gilbert, 2010, Hosany, Martin
and Woodside, 2021). Tourist destinations are rich in terms of experiential attributes, and
the potential to evoke an emotional response is even greater than in other non touristic places
(Otto & Ritchie, 1996). As Pan et al. (2014) state regarding tourist destinations, there are emotions
such as arousing, exciting, pleasant or relaxing that can be generally associated with some specific
destination cognitive attributes generating the affective image. According to Hosany, Martin and
Woodside, (2021), researchers should develop context-specific emotional measures and research
should attempt to capture in situ (on-site) tourists’ emotional responses and compare the results
with post-visit global evaluations.

More recently and complementarily to self-reports, the use of psychophysiological techniques
allow us to measure in real-time physiological and brain responses to stimulus (Bastiaansen
et al., 2018; Royo-Vela & Varga, 2022), such as to identify which scenes in marketing or tourist
visual stimulus are most successful in eliciting emotional responses (Li, Scott, and Walters 2014;
Moyle et al. 2019). Images evoke stronger affective responses than verbal representations (Ramsoy,
Stephens and Kotsi, 2019). Furthermore, as stated by Kim et al. (2014), psychophysiological-
measure studies can provide valuable information that simply cannot be derived from conscious
introspection or self-reporting. Among these neuromarketing techniques, electroencephalography
(EEG) stands out in suitability for researching marketing or tourist stimulus and emotional
responses to them (Royo-Vela & Varga, 2022; Luck, 2014). According to Ramsoy et al. (2019),
brain scanning can be used to better understand the underlying unconscious emotional and cogni-
tive processes that affect consumer thought and action. Bastiaansen et al. (2018) in researching
emotional responses to destination images including popular destination movies as the stimulus,
concluded that EEG-based neuromarketing is a valuable tool for evaluating the effectiveness of des-
tination marketing. In later research, Bastiaansen et al. (2022) recorded emotional responses to des-
tination pictures before and after viewing a destination TV commercial from participants’ brains
using EEG. For the participants who watched the destination TV commercial, emotional responses
measured by event-related potentials (ERPs) were larger (larger P2 and LPP) in response to desti-
nation pictures viewed after compared to before having watched the TV commercial. This effect was
not observed in the control group. In a behavioral version of the same experiment, they did not
observe any effects in the self-report data. They concluded that ERP methodology is a useful tool
for tourism marketing researchers.

According to Royo-Vela (2006), the emotional response must be considered simultaneously with
the cognitive stimulus in measuring both components of the image in-situ, avoiding aggregate or
overall emotional components, which is more accurate for post visit and global appraisals. In
this measurement, the researcher must take into account sufficiently numerous sets of emotional
responses to particular cognitions (Royo-Vela & Sararols, 2007). This approach involves, as dis-
cussed above, understanding the destination image construct as dynamic and one-dimensional
taking together cognitions and emotional responses in each one of the latent variables in which
image can be structured. The following hypotheses are set (see Figure 1):

H2: the cognitive response to heritage generates corresponding emotional responses
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H3: the emotional response to heritage affects the heritage destination image. The higher the emotional
response to heritage the better the heritage destination image

Methodology

The method used in the present investigation is a multimethod one. Thus, two phases, both quan-
titative, have been used. The first consists of personal surveys with a structured questionnaire
applied to three different samples in the same tourist destination, a monumental city, Girona in
Spain. The city of Girona was selected for the following reasons, first, it is a representative city
of the model of European monumental cities - medieval, walled, cathedral city, with an important
heritage and historical legacy. It clearly responds to the city model of the study area defined in this
research, second, it is also a tourist city and, specifically, has cultural tourism. The heritage assets
that most visitors perceive are of prime order: Sant Feliu Church, Arabs baths, San Pere Galligants
Church, Girona Cathedral, Old Wall, Jew Quarter or Agullana Palace. The second (see below),
complementary phase, is to use EEG to measure emotional responses to heritage virtual reality
using 360° video. As stated in the literature review section, EEG is a valid tool and complementary
to self-reports and multi-item scales, to measure emotional response in tourism.

Population, sampling procedure and sample

The population is composed of tourist and day trippers, with a population frame restricted to Spain.
The sampling frame is defined as Spanish tourist or day-trippers who make visits to Girona, in Cat-
alonia, Spain. The sampling procedure is stratified random sampling: stratified probabilistic with
allocation proportional to the influx of visitors according to season and gender (at 50%) and
final selection by point transect sampling (Thompson, 1992) in the tourist offices (tourist office
at the beginning of the visit for the a priori sample and tourist office at the end of the visit for
the a posteriori visit) and the Cathedral square (for the in-situ sample). The sample was stratified
by gender (45% male-65% female) and months of the year. The sampling procedure was applied
along the year 2013 in three periods, low (November, December), middle (March, April, May)
and high (July, August, September) tourist seasonality. A final sample of 259, 134 and 264 tourist
and day trippers were gathered just before, during or after the visit to the town respectively. The
sampling plan can be seen in Figure 2.

Season (% of tourist)/month A priori sample In-situ sample A posteriori sample
High season (54%) 149 (59+90)* 66 (39+27) 145 (64+81)

July 57 (18+39) 25 (9+16) 56 (23+33)
August 62 (28+34) 27 (12+15) 59 (27+32)
September 30 (13+17) 14 (18+6) 30 (14+16)

Mean season (22%) 59 (25+34) 45 (18+27) 67 (29+38)

March 10 (4+6) 8 (2+6) 17 (8+9)

April 20 (9+11) 16 (7+9) 20 (114+9)

May 29 (12+17) 21 (9+12) 30 (10+20)

Low season (24%) 51 (25+26) 23 (16+7) 47 (23+29)
November 26 (15+11) 11 (7+4) 25 (12+13)
December 25 (10+15) 12 (9+3) 27 (11+16)
TOTAL n=642 (100%) 259 (42%+58%) 134 (65%+45%) 249 (46%+54%)
(288+354; 45%+65%)

*(men+women)

Figure 2. Planned and executed stratified random sampling procedure and time.
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The questionnaire and TDI measurement scales

Tourists and visitors to the tourist destination were surveyed at three different times of the visit.
The reference scale used to measure the image of the destination, individual cognitions and
emotions, and the global image, is the one proposed by Royo-Vela (2006, 2009) for this type
of heritage destination. For measuring the emotional component of the image, when necessary,
based on the works by Russell et al. (1981) and Walmsley and Jenkins (1993), 2 bipolar and
dimensional items were used (see Table 1). In short, the TDI cognitive-emotional component
and the global image is measured using the set of items (see Royo-Vela, 2009) from which
Excultural, a reliable and valid scale for measuring rural-cultural destinations, was proposed
by Royo-Vela (2006). Because of the different moments of the visit and also a different expo-
sition to heritage, the scale items are not the same in the three questionnaires (see Table 1).
In the case of the in-situ visit, only two scales have been used. One to measure cognitions
and emotions in situ and another to measure the global image. To measure the image a priori,
a scale has been used to measure the cognitive dimension, another for the global affective
dimension and another for the global image. Finally, to measure the image a posteriori, the
longest scale includes the cognitive dimensions and the emotional response in-situ, the scale
to measure the global affective dimension, and the scale to measure the global image with a
single item. The content of the three questionnaires, including the scales to measure the
image, can be consulted in Table 1.

The measurement of the variables has been carried out using interval scales, therefore metric,
of seven positions. Both Likert-type scale (cognitive image, cognitive-emotional image, and the
global image) and semantic differential (two variables for measuring the global affective com-
ponent, Walmsley & Jenkins, 1993) were applied. The number of positions was decided based
on the information available by the respondent, i.e. his/her interview in-situ and just at the
end of the visit made it possible to expand the number of positions on the scales and, therefore,
increase the wealth of information obtained. All scales are balanced. A version of the question-
naire including all items was pretested in 12 individuals with heterogeneous characteristics in
terms of sex, age and education, and among whom there was only one university professor. As
a result of the pre-test of the questionnaire, enriching modifications were made in the final
questionnaires.

The second consisted of a neuromarketing experiment using electroencephalography
(EEG) and virtual reality. In other words, the research uses electroencephalography to collect
data on brain wave responses to stimuli caused by virtual reality operationalized by a 360°
video and no interaction with the heritage was possible, only vision. Virtual reality (VR) is a sen-
sory enabling technology that facilitates sensory integration to enhance multisensory digital
experiences (Flavidn et al.,, 2021; Yuce et al., 2020). This brain and visual stimulation generated
by virtual reality can be measured, i.e. by eye tracking and EEG, and thus identify the impact
of stimuli, i.e. historical heritage, on that brain activity (Deng et al., 2020; Jung et al., 2020). Indi-
vidual experiences with historical heritage displayed in virtual reality have significant effects on
the cognitive and emotional dimensions of the virtual heritage experience (Briciu et al., 2020;
Choi et al., 2018).

Experimental units

A sample of 25 individuals without neurological abnormalities and randomly selected between
the ages of 21 and 60 years was gathered during spring 2018. Before the experiment, each par-
ticipant had given written consent to sign, and they were informed that participation is optional
and that they reserved the right to withdraw at any time (Doborjeh et al., 2018). It is important
to mention that the experimental units did not previously know any of the evaluated heritage
destinations.
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Table 1. Questionnaires’ content and variables used in the research.

Questionnaire 1 (Q1)
A priori survey
n=259

Questionnaire 2 (Q2)
In-situ survey
n=134

Questionnaire 3 (Q3)
A posteriori survey
n=264

First time visiting; Frequency of visit;
Information sources;
Motives and relevance;

TDI cognitive scale: 17 items (Royo-Vela,
2009)

1., (see Q2)

16. It is a place without environmental or
urban pollution,

17. Residents are friendly and hospitable

18. The accommodations are rustic, in
harmony with the area,

3., (see Q2)

19. The general architecture of the houses
is pleasant and harmonic,

20. It is a place that offers good signage
and information facilities that help to
enjoy more and make the stay more
complete,

21. It is a place without too many tourists,

22. It has a relaxed and calm atmosphere,

5., 6., 8., (see Q2)

23. It is a place with museums related to
the history, crafts, folklore and culture
of the area,

24. It is a place with beauty of the urban
complex,

10, 11., (see Q2)

25. It is a place where you can walk
quietly through the historic complex.

26. It is a place with good attention to
tourists and that takes care of the
quality of the service

TDI emotions scale: 2 items (7 positions
semantic differential Boring-Exciting;
Unpleasant-Pleasant) (Walmsley and
Jenkins, 1993)

Global Image: 1 item (Royo-Vela, 2006)

Tourist experience

Classification variables

First time visiting; Frequency of visit;
Number of monuments visited; Visit
length: minutes;

TDI cognitive-emotional scale
(cognitive-emotional response to
heritage): 15 items (Royo-Vela, 2009)

1. It is a place with rich history and
heritage

2. | have had the feeling of
disconnecting, of being in a different
and refreshing place

3. It is a clean and neat place.

4. | have had the sensation of taking a
leap into the past, of losing myself
among the stones

5. It is a medieval place, truly ancient

6. It has a diversity of monuments

7.1 had the feeling of living something
authentic

8. It has emblematic buildings or
constructions (cathedral, church,
castle, tower, synagogue, abbey,
medieval enclosure ...)

9. | had a feeling of peace and
tranquillity

10. It is a place where heritage or
historical buildings or constructions
are open to the public (ease of
access)

11. It is a place where the quality of
heritage care is seen

12. | have had the feeling of enriching
myself personally or intellectually

13. | have felt the sensation of
renewing, of filling myself with
energy

14. It is a place where you can walk
quietly through the historic complex

15. I have felt a sense of admiration for
past architecture and how it stands
the test of time

Global image: 1 item (1-very negative
image to 7-very positive image)

Tourist experience

First time visiting; Frequency of visit;

TDI cognitive-emotional scale: 31 items
(Royo-Vela, 2009)

1,16., 2,17, 3,19, 20, 4, 21, (see Q1
and Q2)

27. 1 have not had the feeling of
resignation regarding the prices paid,
22,5.,6,7.,8.,23,24.,9.(see Q1 and Q2)

10., 11., (see Q2)

28. | have felt well treated and cared for in
the stores,

29. | have felt well treated and cared for in
the restaurants

12., (see Q2)

30. It is a place where you can find and
buy good crafts and traditional food
items,

31. It is a place where you can taste the
local gastronomy with quality,

13., (see Q2)

32.The shops are well integrated with the
character and idiosyncrasy of the place,

33. I have not had a feeling of stupidity, of
wasting time, as if | was being
scammed,

14., 26., 15 (see Q1 and TDI emotions
scale: 2 items (7 positions semantic
differential Boring-Exciting; unpleasant-
pleasant)Q2)

TDI emotions scale: 2 items (7 positions
semantic differential Boring-Exciting;
Unpleasant-Pleasant) (Walmsley and
Jenkins, 1993)

Global Image: 1 item (Royo-Vela, 2006)

Recommendation
Re-visit

Tourist experience
Classification variables
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Materials and procedure

The data collection procedure was performed in a physiology laboratory equipped with an electro-
encephalogram LAB-TUTOR (EEG) in a medicine school; virtual reality (VR) goggles; a projector;
headphones and an iPhone 6 smartphone. The LAB-TUTOR is a dry EEG (Royo-Vela & Varga,
2022) device with no contamination that may affect brain wave measurement. It has three electro-
des, two are located in the frontal lobe, that is to say in the forehead (in the left and right part)
and these locations allow us to detect emotional changes (Chew et al., 2016; Gholami Doborjeh
et al, 2018; Nomura & Mitsukura, 2015a, 2015b) as well as one in the occipital that is to say in
the back of the skull (see Figure 3 and 3) lobe that allows us to do the same in cognitive terms (Can-
dia Rivera, 2016). Therefore, the device is suitable to identify cognitive and emotional waves for the
research (Chew et al.,, 2016). The phone is inserted into a virtual reality device to project videos of

w e e

Figure 3. Placing the device and recording data.
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Figure 4. International system 10-20: frontal, central, temporal, parietal, and occipital electrodes placement. The even subscript
indicates the right hemisphere while the odd one the left hemisphere. Source: ant neuro [electrode layouts | ANT Neuro (ant-
neuro.com)].

tourist sites containing architectural heritage; additionally, a computer records all the data (see
Figure 3).

To place electrodes on human skulls, they used the international 10-20 electrode placement sys-
tem (see Figure 4). It ensures that the electrodes are placed on the same areas of the head in all indi-
viduals in the experiment (ant neuro). The nomenclature uses uppercase letters and numerical
subscripts. The frontal, central, temporal, parietal and occipital electrodes are recognized with
the characters: F, C, T, P and O, respectively. The even subscript indicates the right hemisphere
while the odd one the left hemisphere. The channels are identified according to the electrodes
that feed it (ant neuro, 2022).

Each person studied is immersed through virtual reality goggles to a sequence of videos of tourist
destinations that emulate sites with historical heritage. An electroencephalogram operates in the
subject’s head, obtaining data directly from the skull. In this way, brain activity and visual stimu-
lation provided by virtual reality can be quantitatively studied to identify the impact of architectural
and cultural heritage.

It is known from previous studies that virtual reality significantly influences the emotional
and cognitive dimensions of the experience, which facilitates the investigation of the concept
(Sirgy & Su, 2000; Choi et al., 2018). The Spanish virtual heritage that was perceived in this
experiment is detailed in Table 2 with its respective projection time in the VR devices. All assets
represent Spanish heritage located in three famous Spanish cities and were purposively selected.
The criteria applied were to be a piece of Spanish historic and architectural heritage easily avail-
able on YouTube which belong to architectural categories such as buildings (i.e. Cathedral,
Church, Palace, Castle, House), streets and squares (i.e. Town, Armory), doors, facades and
arches.
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Table 2. Virtual destinations evaluated in the experiment.

Accumulated time Heritage Asset
No. Starts Ends
1 00:00 00:37 Santa Cruz Square (Madrid)
2 00:37 01:39 Madrid Main Square (Madrid)
3 01:39 02:00 Knifemen Arch (Madrid)
4 02:00 02:30 San Miguel Market Doors (Madrid)
5 02:30 03:01 Main Street and Sacramento Church (Madrid)
6 03:01 03:33 Town Square (Madrid)
7 03:33 04:02 Segovia Aqueduct (Segovia)
8 04:02 04:33 Almudena Cathedral (Madrid)
9 04:33 04:59 Armory Square (Madrid)
10 04:59 05:23 Armory Square Lot (Madrid)
1 05:23 05:54 Royal Palace of Madrid (Madrid)
12 05:54 06:19 Center of the East Square (Madrid)
13 06:19 06:50 The Incarnation Monastery (Madrid)
14 06:50 07:21 Ramales Square (Madrid)
15 07:21 07:48 Santiago Little Square (Madrid)
16 07:48 08:15 Adrada Castle (Madrid)
17 08:15 09:15 Ledn Center (Ledn)
18 09:15 10:15 Botin House (Madrid)
19 10:15 11:11 San Isidro Basilic (Madrid)
20 11:11 12:08 Cathedral of Le6n (Leodn)
21 12:08 13:06 Strow Square (Madrid)

Electroencephalogram and waves studied

The EEG is the graphic registry of rhythmic cerebral activity arranged in several timelines known as
channels representing the areas of the brain where they were obtained. In other words, using elec-
troencephalography equipment provides a record of rhythmic brain activity. Rhythmic activity is
obtained through electrodes placed on the scalp and is electronically amplified. It generates a reg-
istry that enables visualization and analysis (Garzon-Paredes & Royo-Vela, 2022). A typical EEG
record consists of several strokes arranged in horizontal lines. Each of these corresponds to a chan-
nel and the oscillations per unit of time (one second), to different rhythms or brain waves (Astolfi
et al., 2008).

The electric brain waves: delta, theta, alpha, beta and gamma, coexist in the brain and vary in
frequency according to the amount of electricity generated by a stimulus. This makes it possible
to breakdown the waves into high, medium or low frequencies (Astolfi et al., 2008); the more
significant the impact achieved by the stimulus in a human, the more electricity will be gener-
ated in the brain and the higher the frequency recorded by the electroencephalography
equipment.

Table 3. Types of brain wave frequencies captured by the electroencephalogram and their emotional or cognitive interpretation.

Image dimension  Name of the band  Frequency range [Hz] Detail
S (delta) 1-4 Deep sleep
01 (theta low) 4-6 Relaxed
02 (theta high) 6-8 Imaginative relaxed
Emotional image a1l (low alpha) 8-10 Break, but not sleep,
a2 (high alpha) 10-12 Relaxing, emotionally pleasant
Cognitive image B1 (low beta) 12-18 Relaxed, lax, even depressive.
B2 (medium beta) 18-22 An optimal level of cognition, these waves
helps us to be much more receptive
B3 (high beta) 22-30 Intense
y (gamma) 30-40 Challenging to grasp it in electroencephalograms, high

cognitive processing, tension, stress, happiness, euphoria.

Source: Adapted from Candia-Rivera (2016, p. 44).
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Figure 5. Image of the frequency waves taken from one of the participants in the experiment. A 29-year-old man.

The experiment observed alpha and beta waves, an important characteristic inherent to
the behavior of alpha activity, which is the variation that is usually visible in its amplitude.
The amplitude is variable with an increase and decrease of the amplitude measured peak to
peak or from maximum positivity to maximum negativity. Alpha waves are electromagnetic
oscillations in the frequency range of 8-12 Hz and represent emotional responses. Beta
waves are in the frequency range of 12-30 Hz as a result of strong neuronal activity
(Astolfi et al., 2008; Candia-Rivera, 2016; Wei et al,, 2018). These waves represent more
complex brain activity related to states of awareness and focus and represent cognitive
activity (see Table 3).

Obtaining the metric data

Brain areas and frequency distribution are fundamental in identifying different brain rhythms cor-
rectly. The electroencephalogram shows this information in timelines called channels. The combi-
nation of several channels and their respective sources create a register known as assembly, which
averages the ranges of each type of wave in order to manage data in a simple and straightforward
manner (see Figure 5).

To obtain the quantitative data first, the combinations of all channels are taken, alpha from 8 to
12 Hz and beta from 12 to 30 Hz (see Table 3 above). Subsequently, two wave points from each
range (alpha and beta) are randomly taken from the combined waveforms (Candia-Rivera,
2016). Information is gathered in this manner to analyze the variables in the system of structural
equations. These data are measured in Hertz (Hz symbol).

The structural model is composed of cognition, emotion and global image, the beta points
are associated with cognition, the alpha points, with emotion and, the general image is the
result of a compound of cognition plus one of emotion; the construct is created with the
sum of the average of the alpha and beta waves (see Figure 6). In other words, the metric
data of the observable variables in the structural model are taken directly from the partici-
pants’ brains.

Variables o = Emotion
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Wave measurement 1

Wave measurement B2 Wave average a

Wave measurement al Wave average B

The virtual image
of the destination

Wave measurement o2

Virtual affective
image

Figure 6. Structural model and calculation of the global image.

Variables B = Cognition

Zf;oc 4 Zilﬁ
N N

Xa + XB= = image

Results analysis and discussion

To test hypotheses 1, 2 and 3, three structural models measuring cognitive and emotional response
in-situ, using PLS-SEM, will be analyzed:

Model No. 1. Current TDI model together to an appraisal approach to emotions. The virtual cognitive image is
previous and cause the virtual affective image and the virtual image of the heritage destination.

Model No. 2. Emotions are previous and independent to the cognitive stimulus. The virtual emotional image
is previous and cause the virtual cognitive image and the virtual image of the heritage destination.

Model No. 3. Emotions and cognitions occur in parallel. The virtual cognitive image and the virtual emotional
image creates the image without mediation between them.

The PLS procedure is designed to explain the variance (R®) of the dependent construct, the image.
This procedure is more robust than multiple regressions and appropriate in the presence of possible
mediating relations in conditions of small- to medium sample sizes (Chin, 1998). In line with Hair
et al. (2012) and Henseler et al. (2015), the data adequacy and minimum sample size for PLS, dis-
criminant and convergent validity and the direct effect coeflicient and significance for the formative
inner model were analyzed.

In terms of the data, an initial concern relates to the data metrics. PLS can operate with metric
and non-metric data. The data from the experiment, brain waves in hertz units, are metric. A
second concern is related to the minimum sample size needed. According to Chin’s (1998) the
minimum sample size that it is needed for this research is 20 units (10 times the largest number
of independent factors affecting the dependent one).

Table 4. Discriminant validity models 1, 2 and 3.

F1 F2 F3
F1. InS* Virtual cognitive image .822 N/A N/A
F2. InS* Virtual affective image 447 .820 N/A
F3. InS Virtual destination Image 742 692 .839

Note: *InS* is the acronym for In Situ.
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Table 5. Reliability and convergent validity for models 1, 2 and 3.

Factor Indicator Load Weight P-Value Value t AVE
F1. INS Virtual affective image al .846 .001 7,038
a2 793 .001 5,401 673
F2. INS Virtual cognitive image B1 871 .001 10,344 676
B2 770 .002 3,050
F3. Virtual destination image Xa .854 .001 6,978 704
X8 824 .001 6,265

AVE = Average Extracted Variance.

To assess discriminant validity, the Fornell and Larcker (1981) criteria was followed. The results
of the discriminant validity analysis must verify that the constructs determined in the model
measure a different concept than the rest of the constructs. The variance that the construct shares
with their indicators, its extracted variance, is higher than the square of the correlation between that
construct and any other (Fornell & Larcker, 1981) that is shared with other constructs. The three
models confirm discriminant validity (see Table 4).

Convergent validity between the reflective constructs was assessed by the average extracted var-
iance (AVE). All constructs scored higher than the minimum threshold of .5 (Hair et al., 2012). The
AVE is > .67, on all factors which indicates that each factor explains more than half of its variation
than the other composing factors. Reliability and convergent validity are also confirmed in all
models, the variance between the same constructs shows that they correlate more significantly
with their same indicators than the others. Also, for assessing convergent validity a Bootstrapping
with 5000 subsamples was applied with no sign change in the resampling which is the most con-
servative method. All indicators obtained outer loadings higher than .7 (Carmines & Zeller,
1979). Regarding t-values, these are significant, p <.002, loads are higher than 0.82 and weights
are higher than .77 in all observable variables (see Table 5).

Regarding hypotheses 1, 2 and 3, Table 6 shows results that support hypotheses H1 and H3.
Regarding testing of the inner model (see Figure 6), all standardized beta coefficients are
significant (see Table 6). Therefore, there is a direct and significant effect of the cognitive
response to heritage on the destination image and on the emotional response to heritage.
The emotional response has a significant and direct effect on the heritage destination image.
The study shows that emotional and cognitive impact of a destination characterized by the
heritage and emulated with virtual reality positively influences the image of the virtual destina-
tion. The positive emotional and cognitive impact of heritage on the virtual tourist is
confirmed. Also, results show, unlike Huete Alcocer and Lépez Ruiz (2020) and Huete-Alcocer
et al. (2019) who found that the affective component is more relevant than the cognitive in the
image of a heritage destination, the higher effects of the cognitive response on the destination
image formation.

Table 6. Hypothesis contrast models 1, 2 and 3.

Standardized Beta (t-value)

Hypothesis M.1 M.2 M.3

H1 INS Virtual cognitive image —> Virtual destination image 541 541 542
(2887)° (2883)° (2998)°

H2 INS Virtual cognitive image —> InS Virtual affective image 447
(2755)°

INS Virtual affective image —> InS Virtual cognitive image =~ - 447 -
(2732)°

H3 INS Virtual affective image —> Virtual destination image 450 450 452

(2230)* (2245)* (2321)?

3 <.05; °p < .01.
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Table 7. The 2 cognitive-emotional factorial output.

Factor loadings  Factor loadings

Item (F1) (F2)
(var07) | had the feeling of living something authentic 929
(var08) It has emblematic buildings or constructions (cathedral, church, castle, tower, 774

synagogue, abbey, medieval enclosure ...)
(var05) It is a medieval place, truly ancient 738
(var01) It is a place with rich history and heritage .587
(var02) | have had the feeling of disconnecting, of being in a different and refreshing place .556
(var15) I have felt a sense of admiration for past architecture and how it stands the test of 484

time
(var09) | had a feeling of peace and tranquillity 402
(var11) It is a place where the quality of heritage care is seen 816
(var14) It is a place where you can walk quietly through the historic complex 770
(var12) I have had the feeling of enriching myself personally or intellectually 513
(var03) It is a clean and neat place 504

Nevertheless, results regarding H2, which states that cognitive response elicits emotional
response, are not valid since they show same effects regardless its direction. Because of the method
and analysis performed it is not clarified by results neither whether cognitions precede emotions or
emotions precede cognitions, nor whether cognitions and emotions occur in parallel. To test H2
and H3 (second part related to the stimulus intensity effects on image, see Tables 7, 8, 10-13),
and re-test HI and H3 (see Tables 9 and 10) data from surveys are used.

As for H2 factorial analysis, correlation analysis and some simple and multiple regression analy-
sis are performed (see Tables 7, 8 and 10). First a FA with Oblimax rotation was performed on the
in-situ respondents to questionnaire 2 (KMO =.911; X35 = 645,11, p <.0001; EV = 59,38%). Results
showed a two-factor solution. The two factors are related to cognitive heritage and emotional
response and to tranquillity and cleanliness and emotional response. Both factors are composed
of cognitive and emotional variables (see Table 7).

The correlations between both sets of variables show interesting results by allowing a one-to-one
correspondence to be established between the cognitive and emotional variables. Thus, in Table 8 it
can be seen how the emotion of admiration for past architecture is generated by the rich heritage of
the place and its emblematic elements; the emotion of experiencing something authentic is gener-
ated by the richness and historical authenticity of its emblematic elements; and the emotion of dis-
connecting and being in a refreshing and different place is mainly generated by the historical
authenticity of the heritage.

Table 8. Heritage cognition-emotion correspondence.

| have felt a sense of

| had the feeling of living I have had the feeling of admiration for past
Cognitive heritage and something authentic disconnecting ... architecture ...
corresponding emotional (happy, content, pleasure,
response satisfied)® (deligthed, excited)® (astonished, surprised)b
It is a place with rich history ... .58° 38 64°
It is a medieval place ... 57% 40° .52%
It has emblematic buildings ... 61° 37° 61°
Cognitive tranquillity and quietness | had a feeling of peace and I have had the feeling of enriching myself personally or
and corresponding emotional tranquillity (relaxed, serene, intellectually (excited, delighted)b
response tranquil, pleasure)b
It is a place where the quality of 37° .50°
heritage care is seen
It is a place where you can walk 52° 43°
quietly ...
It is a clean and neat place .36° .30°

3p <.01; "human emotions involved.
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Table 9. Effects of Cognitive heritage and Emotional Heritage on Global Image.

DV is Global Image B Standardized B t (p-value)
Constant 3668 - 7370 (p <.001)
Cognitive Heritage 210 203 1551 (p=.123)
Emotional Heritage 243 282 2151 (< .05)

The emotion of peace and tranquillity is generated mainly by the possibility of strolling quietly
through the historic and heritage center and the emotion of personal and intellectual enrichment
responds to the perception of a sufficiently well-cared-for historical heritage.

From the factorial solution, two new variables were created using data from the in-situ sample.
One represents the cognitive component of heritage (Cognitive Heritage) and the other the
emotional component of heritage (Emotional Heritage). They have been calculated as the mean
of the sets of only cognitive and only emotional variables related to heritage for each individual.
These variables are regressed on the global image variable (see Table 9). The results show a signifi-
cant model (R* = .213; F = 17,471, p < .0001) without high collinearity (tolerance = .355, VIF = 2.82)
although, as expected, the correlation between both independent variables is high (r=.803). The
value of the beta coefficients is similar for both variables, although only the Emotional Heritage
variable is significant due to the high correlation between cognition and emotion. These results sup-
port H1 and H3.

Table 10 below contains the results of a set of five regression models that were applied in order to
see the importance of the cognitive and emotional components of heritage between them and on the
image of the destination. Models 1 and 2 show significant effects of heritage-generated cognition
and emotion on destination image. These results support again H1 and H3. Although the explana-
tory capacity of both models is not very different, the effects of heritage cognitions (B = .444) seem
to be slightly higher than those of heritage emotions (B =.383) Models 3 and 4 indicate that cogni-
tion is more explanatory of emotion than vice versa. The emotional response to heritage also has a
significant effect on their cognition, although it does not reach the intensity of the effect of cognition
on emotional response. These results support H2. Model 5 shows how both the cognition and
emotional response to heritage and the cognition and emotional response to the tranquillity of
the historic destination have significant effects on the global image of the tourist destination.
The collinearity between both variables is moderate (Tolerance =.489; VIF = 2,046). These results
support H1 and H3 again.

Finally, Table 11 below shows models 6 and 7 that explain the effect of the perception of heritage
by the in-situ sample, measured as the number of monuments visited or perceived by the visitor, on

Table 10. Interaction between emotional and cognitive heritage and effects on the image.

MODEL 1 MODEL 2 MODEL 3 MODEL 4 MODEL 5
Independent variable DV is Global DV is Global DV is Cognitive DV is Emotional DV is Global
(v Image Image Heritage Heritage Image
Constant 4135 3653 2218 —.064 3488
(10,367)° (7,239)° (8,642)° (—.116, p = .868) (6,967)°
Emotional Heritage B .383 669
B t-value (445, 5673)° (803, 15,383)°
Cognitive Heritage B 444 .965
Bt-value (430, 5431)° (.803, 15,383)°
R/R? 445/.198 430/.185 .803/.645 A465/.216
F-value 236,629° 17,761°
Heritage and Emotion 118
B
B t-value (.223, 1996)°
Tranquillity and 292
Emotion B
B t-value (.279, 2499)*

39<.05; °p<.001.
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Table 11. Effects of heritage intensity measured as number of monuments perceived.

MODEL 6 MODEL 7
DV is the Heritage and DV is the Tranquillity and

IV is number of monuments visited Emotion factor Emotion factor
Constant 5665 5853

(43,183)° (54,930)°
N° Monuments B .071 .047

(229, 2677)° (.189, 2193)°

R/R? .229/.052 .189/.036
F-value 7169 (.008) 4810 (.030)
Correlation N° of monuments-visit length .224(.007)

3p <.05; °p <.001.

Table 12. Comparing people emotional response to different intensities of heritage.

Heritage intensity N Heritage and Emotion t-value Tranquillity and Emotion t-value
Monuments >3 102 6.09 ti30=3.65" 6.16 ti30=3.92°
Monuments <3 30 5.53 5.68

Monuments >4 74 6.10 ti30=2.38% 6.16 ti30=2.38%
Monuments <4 58 5.79 5,91

3p <.05; °p <.001.

Table 13. Comparing pre and post visit effects of visitors' emotions on the global image.

IV is Emotions measured MODEL 8 MODEL 9
by 2 bidimensional items DV is Global Image A PRIORI DV is Global Image A POSTERIORI
Constant 2715 2516
(8979)° (9248)°
EMOTIONS B .589 631
(B; t-value) (.583; 11,512)* (.655; 14,032)*
R/R? .583/.340 .655/.429
F-value 132,536 (.001) 196,060 (.001)
?p <.001.

the representative factors of heritage and emotional response and tranquillity and emotional
response. A greater number of monuments visited means that the tourist or day-tripper has
spent more time walking, contemplating, and visiting the historical heritage center (r=.244,
p =.01). Both models are significant and present a significant effect of heritage, measured as the
number of monuments visited, on the emotional response to heritage and to the tranquillity and
contemplation of the historic center.

A t-test for independent samples comparing people who visited less than 3 or 4 monuments
and people who visited 3, 4 or more monuments support the previous results. Comparing people
at the 3 monuments level, the test result was significant to both, for the Heritage and emotion
and for the Tranquillity and emotion factors. Similar results appear at the 4 monuments level.
Again, in both cases there are significant differences between the groups. In other words,
when people perceive 3 or less monuments, the emotional response to heritage and tranquillity
is significantly lower than those who visited 4 or more monuments (see Table 12). These results
confirm again the effects of historical and heritage places on the visitor’s positive and active
emotional response.

Regarding H3 that also states, ‘the higher the emotional response to heritage the better the
destination image,” several regressions and a t-test were applied. Since the number of monuments
perceived increases emotional response to heritage (see Table 12) and emotional response to
heritage affects to global image (see Tables 9 and 10) a t-test for independent samples was applied
to identify differences in the global image between those people who still have not perceived
heritage (the a priori group of visitors) and those people who were perceiving heritage (the
in-situ group of visitors). To prevent from potential cultural and language disturbing effects
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only Spanish people who answered a questionnaire translated to Spanish were involved in the
test. Results show a significant difference in the global image mean between these 2 groups,
being the global image was better in those people who perceived heritage and had the corre-
sponding emotional response (6.4 versus 6.1, tjos=2054; p<.05). Then simple regressions,
model 8 and 9, were applied to measure the emotions effect on the global image (see Table
13). In this case, the emotional component of the image is measured using the habitual dimen-
sional scale which includes a pair of items. Even though in both cases there is a significant effect
of emotions on the global image, the R” and the B coefficient are higher in the a posteriori group
when compared with the a priori group. These results support H3.

Conclusions
Theoretical contributions

Image is dynamic and changes during the visit as this research has observed by measuring the image
in three different moments where exposition to heritage was also different. Based on the literature
analyzed, neither the traditionally accepted two-dimensional model of the image of the tourist des-
tination nor the way of measuring its emotional component seem to be the most appropriate or
valid (Royo-Vela, 2006; Hosany & Gilbert, 2010). Heritage destinations generate an intense
emotional response in the visitor during the visit, that is, in situ, and the dimensional or categorical
measures of emotions do not capture either the diversity or the quantity of emotional responses of
the visitor in the heritage destination (Hosany et al., 2021). These dimensional and global measures
of the emotional component of the image of the tourist destination are more suitable for measuring
that emotional component of the image a posteriori, that is, after the visit, where a more integrated
measure based on memory is more appropriate or it may work better. Furthermore, the emotional
response seems to be a variable with a minimum and a maximum level of effects on the image.
Regarding the structural relationships between the cognitive and the emotional components in
the TDI construct, unlike the orthodox model presented for decades in the literature (Baloglu &
Brinberg, 1997; Baloglu & McCleary, 1999a; Echtner & Ritchie, 1993; Nghiem-Phu, 2014; Tasci
et al,, 2007), a more integrative, analytical, and evaluative approach in which individual emotional
responses to individual cognitions are studied together in different cognitive-emotional factors
seem to be more accurate.

As previously found by Bastiaansen et al. (2018), Bastiaansen et al. (2022), Luck, 2014, Li, Scott
and Walters, 2014, or Moyle et al. 2017, EEG is a useful tool for measuring emotional responses in
tourism research. Similarly, and as found and stated by Deng et al. (2020), Jung et al. (2020), Briciu
et al. (2020) or Choi et al. (2018), VR is also an interesting technology that generates emotional
response to the virtual tourism experience by the individual. Measurements of cognitive and
emotional responses to heritage in situ using virtual reality to emulate the heritage stimulus and
electroencephalogram to measure cognitive and emotional responses, show a clear effect of these
on the image of the heritage destination. These responses, whether cognitive or emotional, are
not unique, but, like found by Pan et al., (2014), Hosany and Gilbert (2010) and Hosany et al.
(2021), are numerous, varied and dynamic, confirming the dynamic nature of the image of the heri-
tage destination and in general of the tourist destination, although the latter must be verified in
future research. These results have made it possible to verify hypotheses 1 and 2 of the research
and again the orthodox model that separates cognition and emotion and considers emotion as a
mediating variable between cognition and image or other consequences such as satisfaction.
Along these lines, the results also show how both the cognitive component of heritage and the
emotional component, measured independently, have significant effects on image and, unlike
Huete-Alcocer et al. (2019), that the effect of the cognitive component is higher than the emotional
component in the heritage destination image formation.
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However, a caveat must be made in this regard. Cognition and emotion, as shown by the con-
tinuous measurements of the encephalogram, are not independent at all, quite the contrary. From
an appraisal approach to emotions, there is a clear sequential correspondence between cognition
and emotion (Lazarus, 1991; Frijda, 1986, 1993; LeDoux, 2012a, 2012b) and therefore it would
be more convenient to speak of a one-dimensional model with one or several cognitive-emotional
components instead of the two-dimensionality composed of analytical cognition and synthetic
emotion Russell and Pratt, 1980; Russell et al., 1981; Walmsley and Jenkins (1993). In this sense,
this research has identified at least 2 cognitive-emotional factors associated with the visit to a heri-
tage destination, the substantially heritage and the contemplative. Both factors, heritage and
emotional response, and tranquillity and emotional response, had significant effects on the
image of the heritage destination. Future research must contrast the existence of these two factors
and others of a cognitive-emotional nature that generate the image of the heritage destination. In
addition, clear correlations have been found between particular cognitions and also particular
emotional responses, although, due to the method used, it has not been possible to establish a
one-to-one correspondence between them. Which, on the other hand, does not mean that it
does not exist (Pan et al.,, 2014; Hosany & Gilbert, 2010; and Hosany et al., 2021). The set of
emotions representative of the emotional experiences of the visitor in the heritage destination
are all positive, both active - excited, delighted, astonished, surprised, happy-, and passive - pleasure,
content, relaxed, serene, tranquil, satisfied.

Regarding what comes before, if cognition or emotion, the approach applied in this research is
the appraisal, that is, that cognition precedes emotion. Although further research using neuromar-
keting techniques will be able to objectively establish whether this is effectively this way or it does
not always happen this way, opening the door to a change in the direction of this sequence or even
to its simultaneity (Zajonc, 1980; LeDoux, 1989; Ambler & Burne, 1999), the results show that, on
the one hand, cognition is more explanatory of emotion than vice versa and on the other hand that
the emotional response to heritage has a more intense effect on the destination image than the cog-
nitive response to heritage. These results support, albeit partially, hypothesis 3, and, unlike results
obtained using the EEG and structural equations, support research by Huete Alcocer and Lépez
Ruiz (2020).

Finally, as hypothesis 4 also proposed, the intensity effects of the emotional response to heritage
on the image of the heritage destination has also been contrasted. In line with Ramsoy, Stephens
and Kotsi (2019), not only are there differences in the intensity of the effect of the emotional com-
ponent on the image, depending on whether the visitor has been subjected to the cognitive stimulus
of heritage. Also, it has been possible to verify that the emotional response to heritage exists and
depends on the number of cognitive stimuli to which the visitor is subjected, with an increasing
quadratic function, that is, concave, of the emotional response to heritage to the amount of heritage,
measured as number of monuments visited. That is, the response increases as heritage elements are
perceived until a maximum is reached, at which point the difference in the emotional response is no
longer significantly different. In this research, significant differences were measured between those
visitors who received stimulation from 2 or fewer monuments, lower baseline, or threshold, and
those who received it from 5 or more monuments. These results allow us to propose the existence
of a decreasing emotional response where the marginal emotional response from the fifth perceived
monument begins to be negative. Regardless of the quantitative effect, indeed, there is also a quali-
tative one. The quality of the heritage assets in the destination researched are of prime order, as
described in the methodology section. The decreasing marginal emotional response hypothesis
also needs to be tested in future research.

Limitations and future research

Based on the research results, future research must verify both the dynamic nature of the image of
the heritage tourist destination and the diversity and variety of responses that it elicits. Also, it must
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contrast the existence of the heritage and emotional response and tranquillity and emotional
response factors, as well as others of a cognitive-emotional nature that could generate the image
of the heritage destination. Regarding what comes before, cognition or emotion, future research
using neuromarketing techniques will be able, on the one hand to objectively observe this matter
opening the door to a change in the cognition-emotion sequence or even simultaneous cognitive
and emotional responses. On the other hand, state of the art neuromarketing techniques will allow
to identify the intensity, type and variety of emotional responses and their correspondence
with, also, diverse and varied heritage. In this regard, different architectonic styles, i.e. Romanesque,
Gothic, Renaissance, Baroque, Neoclassic, Modernist, may generate a different emotional response.
Finally, the decreasing emotional response hypothesis proposed in this paper, also needs further
research.

This research is not without limitations. First, the study was limited to one country, and it would
be necessary to apply qualitative analysis, scales and constructs in other cultural or heritage desti-
nations in countries such as England, France, Germany or Italy, where the emotional response
could be different. Second, the type of emotional responses measured are dimensional, meaning
they belong to a specific cognitive-emotional dimension, as the factor analysis put together cogni-
tive stimulus and emotional responses. We were unable to identify the correspondence between a
specific stimulus and its response in a precise way. Finally, and regarding the neuromarketing side
of this research, the electroencephalogram tool for data gathering can be improved. Counting with
state-of-the-art EEG equipment, more specific information about the human brain’s reactions to
virtual heritage stimuli can be identified. This may allow researchers a better measurement and syn-
chronization between stimulus and responses in real time and determine in a more accurate way,
types of stimulus and responses, as well as, at which moments in the video - i.e. specific or particular
heritage assets or environments - the emotional and cognitive responses are different or more or
less intense.

Managerial implications

The practical implications for tourism managers in this type of destination are clear attending to the
level of pollution, noise, massification and fast tourism that exist in most cultural touristic desti-
nations. Considering the effects of the heritage and emotions and the tranquillity and emotions
variables on the image, heritage destinations must present or offer the tourist or excursionist a
real and authentic experience, according to the ideas by Marine-Roig (2015), and well-cared
for heritage wealth, as well as a clean, non-crowded and quiet space that allows contemplation
and interaction with the architectural and monumental harmony of the destination.
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