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Abstract

Digital tourism increasingly relies on technology-enhanced visuals to shape consumer
decision-making, yet most digital destination communication remains predominantly
visual, limiting the multisensory richness of pre-consumption experiences. This study
investigates, theoretically and empirically, how multisensory mental imagery (MI), imag-
ined presence (IP), and purchase intention (PI) are related in digital tourism commerce,
and whether visually embedded sensory metaphors can activate MI, strengthen IP, and
be associated with higher PI in online tourism contexts. In a within-subject online exper-
iment (n = 903), participants viewed, in a fixed order, a conventional destination visual
followed by an Al-generated image augmented with cues suggestive of smell, taste, and
touch, for two destination types (an exotic leisure destination and an urban city-break
destination). For the exotic destination, sensory-enriched visuals were associated with
small but reliable gains in perceived vividness, IP, and PI (d, = 0.11-0.13, Holm-corrected);
for the city-break destination, only PI increased (d, = 0.09). Sense-specific imagery ratings
rose markedly in both contexts, with gustatory and olfactory imagery emerging as the
most responsive dimensions. Mediation analyses showed that IP is the strongest pathway
linking MI to behavioral motivation, consistent with a sequential experiential mechanism
that connects sensory design to consumer intention formation. Importantly, even subtle
visual elements were sufficient to evoke sensory anticipation without requiring immersive
technologies such as AR or VR. These findings advance research on digital tourism com-
merce, sensory marketing, and technology-mediated consumer behavior by showing that
multisensory cues can be systematically embedded into static visuals to enrich experiential
meaning. In practical terms, the results offer guidance for designing more engaging digital
touchpoints that foster sensory imagination and support consumer decision-making in
competitive online environments, with the caveat that the study measured PI rather than
actual purchases.

Keywords: digital tourism commerce; technology-enhanced experiences; online consumer
behavior; consumer decision-making; experiential digital marketing; purchase intention;
digital experience design; sensory marketing
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1. Introduction

The core of the travel process is the tourist experience, which encompasses the personal
and subjective feelings, thoughts, and memories individuals construct through their inter-
action with a destination [1]. Moreover, the destination’s physical and social environmental
stimuli shape tourists’ perceptions, emotions, and cognitive processes, ultimately produc-
ing behavioral responses [2]. In this light, this paper analyzes whether a sensory-driven
sequence (Stimulus) in which the destination evokes cognitive-affective evaluation and ex-
periential immersion (Organism) results in behavioral decisions (Response) [2], drawing on
the Stimulus-Organism—Response (S-O-R) framework [3], which offers a robust theoretical
foundation for explaining how tourists’ behavioral responses emerge [4].

Destinations, perceived as physical places and experiences, also form their images
around four pillars: attributes, functional and psychological characteristics, and holistic
impressions (imagery) [5]. The 1988 definition of destination image (DI) has since evolved
from a stereotype, the publicly held common mental picture [6], into a concept combining
tangible (functional) and intangible (psychological) aspects [5] and has become multi-
dimensional, mediating the relationship between e-reputation, DI, social media marketing
efforts, and purchase intention [7]. In this context, DI requires multisensory integration
to create a richer, deeper experience and strengthen the tourist-destination bond [8]. Ac-
cordingly, the tourist experience extends far beyond visual stimuli, encompassing a wide
spectrum of sensory inputs such as sounds, smells, tactile impressions, and even tastes [9].
Building on this multisensory nature of experience, recent text-to-image models now enable
destination marketers to digitally reproduce such cues with unprecedented precision: they
can generate photorealistic imagery at negligible marginal cost and, crucially for sensory
design, control individual pictorial elements so that specific sensory triggers such as visible
steam, food textures, or warm lighting can be inserted into an otherwise unchanged scene.
Large-scale evaluations show that these Al-generated visuals can match or even surpass
human-made marketing images in perceived quality and consumer appeal [10], thereby
offering a powerful tool for stimulating tourists’ digital PI. At the same time, research
on synthetic advertising indicates that consumer responses to Al-produced content hinge
on disclosure, perceived authenticity, and trust in manipulated imagery [11], and early
tourism-specific work shows that generative models already shape destination portrayals,
including by reproducing destination stereotypes [12]. What remains untested is whether
this new production capability creates experiential value in digital tourism commerce:
whether sensory cues deliberately embedded through generative Al change what con-
sumers imagine, how present they feel in a depicted destination, and, ultimately, what they
intend to buy.

Against this background, the objective of the present research is to investigate, theo-
retically and empirically, how multisensory mental imagery (MI), imagined presence (IP),
and purchase intention (PI) are related in digital tourism commerce, and through which
experiential mechanism digitally conveyed sensory cues are associated with consumers’
intention to purchase tourism products online. The study is therefore not confined to
comparing two kinds of images. Theoretically, it integrates DI theory, sensory marketing,
and MI research within the 5-O-R logic to conceptualize a sequential experiential pathway
in which sensory-enriched destination visuals (stimulus) activate MI and IP (organism),
which are in turn associated with PI (response); four hypotheses derived from this frame-
work are developed in Section 2. Empirically, it tests this pathway in a within-subject
online experiment (1 = 903) in which Al-generated, sensory-enriched visuals serve as the
instrument for varying sensory input across two destination types, and it examines the
MI — IP — PI sequence through correlational, between-person, and within-participant
mediation analyses. The generative-Al image pair is thus the empirical vehicle of the inves-
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tigation; its object is the experiential process that links sensory anticipation to consumer
decision-making in online tourism environments.

The remainder of the paper is structured as follows. Section 2 reviews the literature
on DI, MI, IP, and PI, and develops the sequential experiential pathway examined here.
Section 3 presents the materials and methods: the research design and stimuli, the sample
and data collection procedure, the measurement instrument, and the statistical strategy,
including the handling of the fixed presentation order and multiple comparisons. Section 4
reports the results, covering condition effects for each destination, sense-specific analyses,
correlation structures, and the between-person and within-participant mediation models.
Section 5 discusses the findings, their theoretical and entrepreneurial implications, and the
study’s limitations. Section 6 concludes.

2. Literature Review

Multiple senses shape tourism experiences, combining visual impressions with sounds,
smells, textures, and tastes into a single, coherent experience [13]. Most digital destination
communication still privileges sight [14], reducing complex environments to static imagery
and often creating a perceptual gap between online representations and embodied travel en-
counters [13,15,16]. In an increasingly crowded, digital marketplace, such representations
matter because DI remains one of the strongest predictors of pre-consumption evaluation
and travel choice [17,18]. As a result, digital touchpoints that evoke richer sensory expecta-
tions become a decisive factor in shaping consumers’ willingness to commit to a destination
and to translate interest into purchase intentions, particularly as digital tourism commerce
increasingly relies on such multisensory cues to guide evaluative judgments and motivate
transactional engagement.

DI is commonly understood as a composite of cognitive beliefs, affective responses,
and behavioral tendencies toward a place [17,19]. Recent work extends this framework by
introducing MI [16] as a complementary dimension that captures anticipatory impressions
of smell, taste, and touch that emerge before physical arrival [15]. Sensory expectations
influence not only how destinations are imagined but also how strongly they are desired and
perceived. Together, these anticipatory sensory impressions play a central role in shaping
consumers’ motivational states, strengthening desire and increasing the likelihood that
positive evaluations explain concrete purchase intentions within digital tourism commerce.
Consistent with this, engaging multiple sensory channels or dimensions has been shown
to deepen emotional connection and strengthen experiential meaning [13,20]. Brands are
perceived more vividly when they stimulate more than one sense, influencing memory,
attachment, and behavioral response [21].

Such multisensory stimulation not only enhances brand vividness but also primes con-
sumers to generate richer internal simulations when they encounter destination cues online,
deepening the cognitive-affective processes that shape their travel-related decision-making.
When prospective tourism consumers perceive destination visuals online, they actively
construct internal representations that may extend beyond vision to include imagined
smells, tastes, or tactile sensations [22]. MI can foster IP, the subjective feeling of “being
there” [23,24], which strengthens emotional anticipation and supports behavioral inten-
tion [25,26] and increases consumers’ propensity to convert interest into actual purchasing
decisions within digital tourism commerce environments. Despite growing interest in
the sensory dimensions of tourism, most studies focus on on-site experiences or charac-
terize sensory attributes in largely descriptive terms, leaving open questions about how
digitally encoded sensory metaphors influence pre-travel evaluation [13,15]. These gaps
highlight the need for more robust empirical approaches that systematically examine
how digitally encoded sensory cues shape pre-travel evaluation and consumer purchase
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decision-making. Moreover, quantitative frameworks that capture this digitally mediated
sensory anticipation also remain scarce [27], reinforcing the need for research that advances
new measurement strategies and offers novel empirical insight into how multisensory
digital cues influence consumer responses in tourism contexts. Against this backdrop,
the present article makes a timely contribution by examining whether visually embedded
sensory metaphors can activate MI and IP in digital tourism environments, grounded in
DI theory, sensory marketing, and MI research, which together provide the conceptual
foundation for investigating these digitally mediated sensory effects.

Thus, this article examines whether visually embedded sensory metaphors can activate
MI and IP in digital tourism contexts. We integrated olfactory, gustatory, and tactile cues
into destination visuals and compared them with conventional imagery to assess their
influence on MI, IP, and PI. The research hypotheses are as follows:

H1. Sensory-enriched visuals increase MI compared with conventional destination imagery.
H2. MI positively affects IP in digital tourism contexts.

H3. IP positively affects PI in digital tourism contexts.

H4. In digital tourism contexts, IP mediates the relationship between MI and PI.

By examining such mechanisms across two destination types, the research seeks to clar-
ify how simple visual strategies can narrow the sensory gap between online encounters and
anticipated travel experiences, offering both theoretical refinement and practical guidance
for e-commerce strategies in tourism businesses and destination marketing alike, particu-
larly in designing persuasive sensory-based tactics that strengthen consumer motivation
and increase the likelihood of purchase. Sensory cues can shape judgments even without
direct physical stimulation by triggering imagined sensory experiences [20,28], which un-
derlines the importance of empirically examining how visually encoded sensory metaphors
embedded in digital destination imagery affect multisensory MI, IP, and PI across different
destination types, and of identifying the experiential processes through which sensory-
enriched visuals influence pre-travel evaluation in the e-commerce of tourism products.

3. Materials and Methods
3.1. Research Design

The study employed an online paired A/B experimental design to assess how visually
embedded sensory metaphors influence multisensory MI, IP, and PI in digital tourism
contexts. This approach draws on tourism research showing that destination perception
emerges through experiential and multisensory processes rather than visual evaluation
alone [13,29]. Participants evaluated two categories of stimuli: conventional destination
visuals (control condition) and sensory-enriched images embedding metaphorical cues
intended to evoke olfactory, gustatory, and tactile associations (experimental condition).
To account for contextual variability, we included two destination types: an exotic leisure
destination and an urban city-break destination, reflecting established differences in DI
formation across tourism typologies [17,18].

Visual metaphors served as indirect carriers of non-visual sensory information [30],
drawing on cross-modal correspondences in which visual attributes activate associated
sensory representations [31]. We produced all visual stimuli using generative artificial
intelligence tools (ChatGPT 5.2; OpenAl, San Francisco, CA, USA) and then curated them
to ensure consistent framing, resolution, and thematic coherence across conditions. Control
images resembled standard tourism promotional content emphasizing scenery or architec-
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tural landmarks (see Figures 1 and 2). Sensory-enriched visuals incorporated elements such
as visible steam, surface condensation, food textures, warm lighting, atmospheric diffusion,
tactile material cues, gustatory primes, and thermal contrast. We selected these features to
stimulate multisensory MI, following sensory marketing evidence that visual inputs can
evoke olfactory, gustatory, and tactile associations through cross-modal processing [20,31].
Generative artificial intelligence was used solely to create the stimuli, of which there were
four in total: one conventional and one sensory-enriched image for each destination. All
participants viewed the same four images, so destination type was a within-subject repli-
cation factor with a single exemplar per cell rather than a manipulated variable sampled
across multiple images. We constructed each sensory-enriched image as an augmented
version of its conventional counterpart, preserving the base scene, composition, framing,
subject matter, and overall color palette. Images were matched in resolution and presented
without labels, and participants were not informed of the conditions. Generative Al offered
two advantages for stimulus construction: it could add sensory cues to an otherwise un-
changed scene, which is difficult to achieve with photography, and it could hold visual style
constant across conditions. At the same time, Al generation introduces potential boundary
conditions, including perceived authenticity, trust in synthetic imagery, and the correspon-
dence between the digital representation and the actual destination [32]. Stimulus order
was held constant rather than randomized or counterbalanced: within each destination
block, all participants viewed the conventional visual first and the sensory-enriched visual

second. This was a deliberate design decision.

Figure 2. Urban city-break destination. (a) Control. (b) Al-enhanced.

First, a fixed baseline-then-treatment sequence follows the logic of paired A/B eval-
uation, in which the conventional visual serves as the reference point against which the
incremental value of the manipulation is judged; within-subject comparison against a com-
mon referent increases statistical power and removes between-participant heterogeneity
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from the treatment contrast [33-35]. Second, keeping the procedure identical for every
respondent ensures that presentation order cannot covary with participant characteristics,
so order operates as a constant rather than a confound; in unsupervised online experiments,
procedural standardization is recommended precisely because it removes a source of uncon-
trolled variance [36]. Third, the sequence reproduces the typical decision context of digital
tourism commerce, where consumers encounter conventional promotional imagery as the
default and evaluate enhanced content relative to that prevailing standard [37]; within-
subject presentation supplies the shared frame of reference that such relative judgments
require [38]. Because we collected outcome measures immediately after each stimulus
using parallel item sets, we estimate condition effects as within-person differences, which is
the appropriate estimand for this research. We acknowledge that the lack of randomization
confounds the manipulation with serial position, so the design alone cannot separate a
treatment effect from a systematic second-stimulus effect. For this reason, the analysis
draws on two internal checks that follow the logic of the nonequivalent dependent variables
design [39,40]: outcomes that the manipulation should not move (e.g., DI and IP for cues
targeting smell and taste) serve as comparison outcomes against which a generic position
effect would be detected, and the sense-specific imagery items allow us to test whether the
increase is confined to the modalities actually cued.

For each image used as a stimulus, respondents rated perceived visual vividness and
attractiveness (DI), ease of mentally projecting oneself into the destination (IP) [41], and PL
After viewing paired images within each destination category, participants completed an
additional block assessing multisensory MI, indicating how strongly the visuals suggested
smells, tastes, and tactile sensations. The items used to measure each variable are presented
in Table 1.

Table 1. Measurement scales for the latent variables.

Variable Item

DI This image is vivid and appealing.

IP I can easily imagine myself being present at this destination.

This image makes me want to purchase a tourism product (e.g., a trip or a

PI stay) at the destination.

This image evokes pleasant smells (e.g., fresh air, sea breeze, local food
MI aromas); This image evokes taste-related experiences (e.g., local food or
drinks); This image evokes tactile sensations (e.g., warmth, textures, etc.).

Open-ended responses provided qualitative insight into spontaneous sensory as-
sociations. This design integrates controlled visual manipulation with perceptual and
experiential measures, enabling a systematic examination of how sensory metaphors em-
bedded in static digital imagery shape pre-consumption tourism evaluation. The authors
were responsible for the experimental design, measurement, data collection, analysis,
and interpretation.

3.2. Population, Sampling, and Data Collection

The target population for this study consisted of Romanian adults who engage with
digital tourism content and may consume online destination imagery. The study used non-
probability convenience sampling, consistent with prior research using online perceptual
instruments in tourism and digital marketing contexts. We collected data from 27 January
to 2 February 2026, using an online questionnaire designed to evaluate visual perception,
multisensory MI, IP, and PIin response to DI. We distributed the instrument online via social
media channels. We invited all adults to participate and informed respondents that we
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would keep their answers confidential. Informed consent was implied through voluntary
survey completion; participants could discontinue at any time without consequences.
The procedure aligns with minimal-risk ethical standards for anonymous online surveys
and mirrors the methodological approach used in comparable digital tourism perception
studies. We conducted all analyses on anonymized data.

We retained 903 valid responses for analysis after excluding incomplete submissions
(with missing answers), straight-line patterns (we computed the within-respondent stan-
dard deviation across all Likert-scale perceptual items; cases with SD < 0.20 were classified
as straight-liners and removed, as such low variability indicates non-differentiated respond-
ing), and completion-time outliers (completion times below 90 s or above 15 min were
classified as outliers, as such durations are incompatible with attentive processing of the
stimuli and questionnaire). We retained 93.58% of the responses received; the remaining
6.42% were incomplete (3.94%), straight-liners (1.14%), or completion-time outliers (1.34%).
As a robustness check, re-running the main paired comparisons under alternative screening
thresholds (straight-line criterion SD < 0.30; completion-time bounds of 60 s and 20 min)
left all substantive conclusions unchanged.

The resulting sample composition provided experiential diversity while preserving
cultural homogeneity, an important consideration in DI research [18]. Participants reported
varied income levels, residential backgrounds, and educational attainment; however, as
Table 2 shows, women aged 45-55 years constituted the largest group.

Table 2. Sample demographic profile (n = 903).

Variable Category %
Female (dominant) 94.91
Gender
Male/no answer 4.76/0.33
45-55 (dominant) 50.39
Age 35-44 29.01
Other 20.60
Residence Urban/rural 74.42/25.58
Master’s 54.71
Education Bachelor’s 38.43
Other 6.86
>€1000/month 58.69
Income <€1000/month 18.83
No answer 22.48

3.3. Measurement Instrument and Data Analysis

The measurement instrument used in this study consists of a structured questionnaire
organized into two parts: six descriptive questions capturing respondents’ age, gender,
residence, education, income, and recent travel behavior, and twenty questions designed to
assess visual and multisensory perception in digital tourism marketing contexts: 90% of
items were measured on a seven-point Likert scale from 1 = strongly disagree to 7 = strongly
agree, and 10% were open-ended questions.

A first set of items focused on the core visual-perceptual evaluation of each stimulus.
The questions comprised two image-based evaluation blocks, one for the exotic destination
and one for the city-break destination, each with parallel sets of items to ensure compa-
rability across stimuli. For each image, respondents evaluated: (1) perceived vividness
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and attractiveness (DI), (2) ease of mental immersion in the destination (IP), and (3) desire
to purchase a tourism product at the destination (PI). These items capture the cognitive—
affective appraisal of digital imagery and reflect established evidence that visual vividness
and mental simulation precede digital engagement and subsequent PI.

A second set of items assessed multisensory metaphors, capturing the sensory cues
that respondents perceived in the two Al-enhanced images. These items captured olfactory
associations (e.g., sea breeze, fresh air, culinary aromas), gustatory associations (e.g., local
food or drinks), and tactile sensations (e.g., warmth, textures, physical comfort). This
multisensory block extends traditional visual evaluation scales by incorporating embodied
cognition and sensory marketing principles, allowing the instrument to capture how digital
imagery evokes cross-modal experiential cues. Administering multisensory items for the
control stimuli would have been methodologically consistent with a paired A /B design,
but it would have risked prompting respondents to infer sensory meanings that were never
embedded in the stimuli. In our view, restricting multisensory assessment to the enriched
images preserves the internal validity of the A/B design by ensuring that sensory responses
are measured only where the experimental manipulation is present.

Finally, each image block concludes with an open-ended item inviting respondents
to describe, in 1-2 sentences, the feelings or MI elicited by the visual stimuli. This qualita-
tive component enriches the perceptual data by capturing spontaneous associations and
metaphorical interpretations that Likert-type items may not fully reflect.

We developed the research instrument in Romanian and structured it according to
validated perceptual and sensory evaluation scales. Its design ensures content validity
through clear construct operationalization, parallel item structure across stimuli, and align-
ment with theoretical frameworks on digital imagery, sensory metaphors, and tourism
experience formation. We assessed DI, IP, and PI using single-item indicators [42] adapted
for digital destination contexts, a common approach in tourism perception research [13,17].
We assessed perceived vividness and attractiveness (DI) with one item that evaluates re-
spondents’ visual appraisal of the displayed images. Because the item combines vividness
and attractiveness, the two attributes cannot be separated in these data. Single items were
chosen for three reasons: each construct is concrete and singular from the respondent’s
perspective; respondents rated four stimuli in succession in an unsupervised online set-
ting where repeated multi-item batteries would have inflated fatigue and dropout; and
single-item measures show predictive validity comparable to multi-item scales for concrete
constructs of this kind [42,43]. The trade-off is that we cannot estimate internal-consistency
reliability for these variables, which we acknowledge as a limitation. Two consequences
follow. First, because each construct is captured by one item, internal-consistency reliability
(Cronbach’s ) cannot be computed for DI, IP, or PI, and random measurement error in
these items cannot be separated from true-score variance. Second, IP and PI were rated in
the same format, by the same respondent, immediately after the same stimulus; the very
high IP-PI correlation observed in the sensory-enriched condition (r = 0.82-0.86, versus
0.70-0.76 in the control condition; see Section 4) should therefore be read with this measure-
ment strategy in mind, since adjacent single items of closely related constructs are prone
to common method variance [44] and cannot establish discriminant validity. Mediation
estimates involving IP and PI are accordingly interpreted as descriptions of the observed
association structure rather than as evidence of two separable constructs.

In contrast, we operationalized multisensory MI using three items capturing perceived
olfactory, gustatory, and tactile activation. Because smell, taste, and touch are conceptually
distinct modalities, sense-specific results are treated as primary throughout, and the three
items are combined into a composite MI only where internal consistency supports aggrega-
tion; internal consistency for the sensory-enriched condition is reported in Section 4. The
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structure reflects prior work conceptualizing DI as a multisensory construct shaped by
anticipatory sensory impressions [18,29].

Qualitative inputs complemented quantitative measures by capturing subjective sen-
sory associations. Quantitative analyses included descriptive statistics for all study vari-
ables. Because each participant evaluated both the conventional (control) and the sensory-
enriched (experimental) visual within each destination context, paired-samples t-tests
compared mean ratings across conditions for perceived DI, multisensory MI (overall and
sense-specific olfactory, gustatory, tactile), IP, and PI. Effect sizes (Cohen’s d,, the standard-
ized mean difference for paired data) were calculated to assess practical relevance [45]. We
examined associations among multisensory MI, IP, and PI through correlation analyses,
reflecting experiential models linking sensory anticipation to behavioral motivation [13].
We reviewed qualitative responses thematically to identify recurring sensory metaphors
and experiential patterns that support interpretation of the statistical outcomes.

Statistical analyses proceeded in three steps. First, condition effects were tested with
paired-samples t-tests organized in two pre-specified families: Family A comprised nine
tests on the core outcomes (DI/vividness, IP, PI) for the exotic destination, the city-break
destination, and the pooled destination average, and Family B comprised twelve tests on
olfactory, gustatory, and tactile imagery and their composite for the same three sets, giving
k =21 confirmatory paired comparisons in total. Type I error was controlled with the Holm—
Bonferroni step-down procedure within each family (o« = 0.05, two-sided) [46]; Benjamini—
Hochberg false-discovery-rate adjusted values [47] and a single-step Bonferroni correction
over all 21 tests are additionally provided in the Supplementary Materials, and no decision
changes under any of the three procedures. Effect sizes are reported as Cohen’s d,, the
mean of the paired differences divided by the standard deviation of those differences, which
is the standardized effect size that corresponds to the paired-samples t-test (t = d,\/n) [45];
95% confidence intervals for d, are based on the noncentral t distribution. Because d,
depends on the correlation between the two ratings of the same respondent, it is not
directly comparable with the between-subjects Cohen’s d; the Supplementary Materials
therefore also report day, the mean difference divided by the average of the two condition
standard deviations, which is comparable across designs [44]. In the main text, d, is the
only effect-size metric reported, and the subscript is used throughout to avoid confusion
with the between-subjects d. Moreover, we computed Wilcoxon signed-rank tests and
matched-pairs rank-biserial correlations as distribution-free checks, which corroborated
every parametric decision. Second, we computed Pearson correlation matrices among all
measured variables separately for each destination x condition combination (21 unique
pairs per matrix), with Holm-adjusted p-values and Fisher-z 95% confidence intervals; we
present Spearman coefficients and the full matrices in the Supplementary Materials.

Third, the hypothesized pathway DI — MI — IP — PI was examined with two com-
plementary mediation models, both estimated with ordinary least squares (OLS) regression
and 5000 percentile-bootstrap resamples for indirect effects. (a) A between-person serial me-
diation model was estimated separately within each destination x condition combination,
with HC3 heteroscedasticity-robust standard errors; because each participant contributes
exactly one observation to each of these models, observations within a model are inde-
pendent, which is what justifies the use of OLS despite the repeated-measures structure
across conditions. (b) The effect of the manipulation itself on the pathway was tested
within the within-participant mediation framework [48], in the path-analytic form [49]
for two-condition repeated-measures designs, in which difference scores (AIP and AP],
computed as sensory-enriched minus control) are regressed on AMI with mean-centered
condition sums included as covariates; this approach accounts explicitly for the dependence
between the two ratings supplied by the same respondent, which is why no additional
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multilevel specification is required. Indirect effects were considered significant when the
95% percentile bootstrap confidence interval excluded zero. Only model (b) follows this
within-participant framework; model (a) is a conventional between-person serial media-
tion estimated separately within each condition and does not test the manipulation. For
both models, every indirect effect is reported in Section 4 as a point estimate with its 95%
percentile bootstrap confidence interval (5000 resamples). Because stimulus order was
fixed (Section 3.1), these indirect effects are interpreted as associations consistent with the
hypothesized sequence rather than as estimates of causal effects. All analyses used the
903 complete cases; there were no missing values among retained respondents.

4. Results

Most participants reported recent leisure travel experience and urban residence. Al-
though the present sample limits direct population-level generalization, it provides relevant
insight into multisensory processing within an educated consumer segment highly engaged
with digital visual environments.

Paired-samples f-tests compared evaluations of conventional versus sensory-enriched
visuals within each destination block (n = 903, df = 902 throughout); unless marked as
raw, the p-values below are Holm-adjusted within their family. See Tables 3 and 4. For
the exotic destination, sensory-enriched imagery was associated with higher perceived
visual vividness (M =5.79, SD = 1.50, vs. M = 5.63, SD = 1.37; t = 3.33, p = 0.005, d, = 0.11,
95% CI [0.05, 0.18]), higher IP (M = 5.86, SD = 1.46, vs. M =5.71, SD = 1.45; t = 3.52,
p =0.003, d, = 0.12 [0.05, 0.18]), and higher PI (M =5.89, SD = 1.47, vs. M = 5.73, SD = 1.54;
t=4.03, p =0.001, d, = 0.13 [0.07, 0.20]). For the city-break destination, neither vividness
(M=582vs. 577; t =091, raw p = 0.364, d, = 0.03 [-0.04, 0.10]) nor IP (M =5.79 vs.
5.78;t=0.29, raw p = 0.774, d, = 0.01 [-0.06, 0.07]) differed between conditions, whereas
PI was higher in the sensory-enriched condition (M = 5.76 vs. 5.65; t = 2.59, p = 0.048,
d, =0.09 [0.02, 0.15]). Pooled across destinations, DI (d, = 0.09 [0.02, 0.15], p = 0.048)
and PI (d, = 0.13 [0.07, 0.20], p = 0.001) were higher under sensory enrichment, while the
pooled imagined-presence difference did not survive correction (d, = 0.08 [0.01, 0.14]; raw
p = 0.024, Holm-adjusted p = 0.072). Wilcoxon signed-rank tests replicated every decision.
The Supplementary Materials report complete test statistics, adjusted p-values under all
three correction procedures, and additional effect-size metrics.

Table 3. Descriptive statistics and paired differences (1 = 903).

Variable Conventional = Sensory-Enriched Mean Difference
M (SD) M (SD) 95% CI
DI 5.632 (1.366) 5.788 (1.505) 0.156 [0.064, 0.248]
Exotic IP 5.710 (1.447) 5.860 (1.458) 0.151 [0.067, 0.235]
PI 5.729 (1.535) 5.894 (1.470) 0.165 [0.085, 0.245]
DI 5.774 (1.196) 5.815 (1.464) 0.041 [-0.048, 0.130]
City break IP 5.782 (1.261) 5.794 (1.455) 0.012 [-0.071, 0.095]
PI 5.646 (1.373) 5.756 (1.500) 0.111 [0.027, 0.195]
DI 5.703 (1.048) 5.802 (1.305) 0.099 [0.023, 0.174]
Pooled IP 5.746 (1.121) 5.827 (1.292) 0.081 [0.011, 0.152]
PI 5.687 (1.184) 5.825 (1.302) 0.138 [0.070, 0.206]
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Table 4. Paired tests with adjusted p values and effect size intervals (n = 903).

Variable t (902) Raw p Holm p C(;l;;’n’(sjldz
DI 3.3336 0.000892 0.005353 0.111 [0.045, 0.176]
Exotic 1P 3.5172 0.000458 0.003206 0.117 [0.052, 0.182]
PI 4.0345 0.000059 0.000534 0.134 [0.069, 0.200]
DI 0.9078 0.364244 0.728487 0.030 [—0.035, 0.095]
City break 1P 0.2870 0.774140 0.774140 0.010 [—0.056, 0.075]
PI 2.5936 0.009651 0.048255 0.086 [0.021, 0.152]
DI 2.5574 0.010707 0.048255 0.085 [0.020, 0.150]
Pooled 1P 2.2608 0.024009 0.072027 0.075[0.010, 0.141]
PI 3.9910 0.000071 0.000569 0.133 [0.067, 0.198]

For sense-specific imagery items, ratings of olfactory, gustatory, and tactile imagery
were high for the sensory-enriched visuals (means ranging from 5.06 to 5.84). The three-item
composite showed high internal consistency in the sensory-enriched condition (Cronbach’s
o = 0.90 for the exotic and o = 0.93 for the city-break block [50]). Figure 1 (exotic leisure
destination) and Figure 2 (urban city-break destination) present representative examples
of conventional and sensory-enriched visuals for both destination contexts. Each figure
contrasts baseline imagery with its sensory-augmented counterpart, illustrating how visual
metaphors (e.g., food, steam, texture, atmospheric elements) were embedded to cue non-
visual sensory associations. Sense-specific analyses showed a consistent ordering across
the two destinations. Gustatory imagery was the most responsive dimension in both blocks
(M sensory = 5.59 exotic and 5.84 city break). Olfactory and tactile imagery increased to a
similar, though somewhat smaller, extent in the exotic block (olfactory: 5.06, tactile: 5.24),
while in the city-break block olfactory imagery (5.80) clearly exceeded tactile imagery (5.36).
The pattern indicates that the visually encoded metaphors primarily activated gustatory
and olfactory representations, consistent with the food-, steam-, and aroma-related content
of the embedded cues, while tactile imagery, for which fewer cues were embedded, was
comparatively less responsive, particularly in the urban block.

Within the sensory-enriched condition, multisensory imagery correlated positively
with IP (exotic r = 0.60; city break r = 0.70) and with PI (r = 0.60 and r = 0.67, respectively),
and IP correlated strongly with PI (r = 0.82 exotic; r = 0.86 city break); all Fisher-z 95%
confidence intervals exclude zero and all Holm-adjusted p < 0.001. The full Pearson and
Spearman matrices for every destination x condition combination, with raw and adjusted
p-values and confidence intervals, are provided in the Supplementary Materials. The very
high presence—-intention correlations (r = 0.82-0.86) exceed what is typical for empirically
distinct constructs and may partly reflect the conceptual proximity of the two single items
and common method variance arising from same-source, same-format measurement [44]
(see the measurement note in Section 3.3); discriminant validity between IP and PI therefore
cannot be established in these data, and mediation estimates involving these variables
should be read with caution.

Comparative analyses across destination types suggest that sensory enrichment oper-
ates differently depending on contextual framing. Exotic imagery consistently improved
DI IP, and PI, whereas city-break imagery showed limited sensitivity to sensory augmen-
tation, with statistically meaningful change only for PI. This pattern suggests that exotic
destinations may support more holistic experiential amplification through sensory cues,
while urban contexts appear to rely more on cognitively familiar schemas and localized
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stimuli. These contextual differences suggest that sensory-evocative design may strengthen
pre-travel evaluation through distinct experiential pathways, ultimately shaping how
strongly consumers translate perceptual responses into concrete intentions to purchase
tourism products.

Open-ended responses supported the quantitative findings while highlighting distinct
experiential profiles across destination types. Exotic visuals elicited descriptions centered
on relaxation, calmness, sea breeze, sunlight, sand, and beach atmosphere, reflecting
a predominantly environmental and embodied sensory orientation. By contrast, city-
break imagery generated narratives anchored in urban rituals such as coffee, croissants,
breakfast scenes, and, in particular, the smell and taste of coffee, emphasizing olfactory and
gustatory dominance in urban contexts. Across both destinations, participants frequently
reported mentally projecting themselves into the scene, providing qualitative confirmation
that IP is central to pre-consumption destination evaluation. Together, these qualitative
patterns illustrate how sensory-evocative imagery strengthens pre-travel mental simulation,
ultimately reinforcing consumers’ intention to purchase tourism products by making the
destinations feel more vivid, desirable, and experientially accessible.

The between-person serial mediation models (DI — MI — IP — PI), estimated within
each destination x condition combination, supported the hypothesized pathway in the
sensory-enriched condition. For the exotic destination, the total association between DI
and PI was B = 0.69, 95% CI [0.62, 0.76]; the serial indirect path through MI and IP was
B =0.09 [0.06, 0.13], the path through MI alone B = 0.07 [0.04, 0.10], the path through IP
alone B = 0.31 [0.24, 0.39], and the direct path B = 0.22 [0.13, 0.32] (R? = 0.71 for the final
equation). The city-break model showed the same structure (total B = 0.82 [0.76, 0.87]; serial
indirect B = 0.11 [0.07, 0.16]; via IP B = 0.41 [0.30, 0.53]; direct B = 0.25 [0.12, 0.37]; R? = 0.77).
Because MI was not measured in the control condition, that condition cannot display any
Ml-related pathways; only the DI — IP — PI route was present (indirect B = 0.36 [0.29, 0.44]
exotic; B = 0.45 [0.35, 0.55] city break), reflecting the baseline cognitive route through which
conventional imagery influences imagined presence and subsequent intention. For these
results, see Table 5. Complete coefficient tables (unstandardized B, HC3 robust SE, 95% CI,
standardized B, R?) for all twelve equations, and all bootstrap indirect-effect estimates, are
given in the Supplementary Materials.

Table 5. Indirect associations and contrasts from the replacement analyses.

Variable a b Indirect 95% Bootstrap CI
Between-person Exotic 05533 07219  0.3994 [0.3319, 0.4697]
MI=1IP =Pl Citybreak 06674 07904 05275 [0.4499, 0.6074]
Within-participant ~ Exotic 01506  0.6618  0.0997 [0.0437, 0.1556]
— IP =PI City break 0.0122 0.8081  0.0098 [—0.0591, 0.0771]

The within-participant analysis [48,49], which tests the manipulation itself, refined
this overall pattern. The condition effect on multisensory imagery was very large in both
blocks (a-path: mean AMI = 3.53, SE = 0.05, exotic; 3.96, SE = 0.05, city break). The change
in IP strongly predicted the change in PI in both blocks (b-path: B = 0.64, SE = 0.04, exotic;
B =0.80, SE = 0.03, city break; both p < 0.001). However, the magnitude of a respondent’s
imagery change predicted the magnitude of the presence change only for the city-break
destination (B = 0.26, SE = 0.05, p < 0.001; serial indirect effect of condition through AMI
and AIP = 0.82, 95% CI [0.50, 1.17]; percentile bootstrap, 5000 resamples), not for the exotic
destination (B = 0.06, SE = 0.06, p = 0.318; serial indirect 0.13 [—0.11, 0.40]). The total
within-person condition effect on PI was small in both blocks (mean API = 0.17 [0.08, 0.25]
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exotic; 0.11 [0.03, 0.19] city break). Taken together, the models support a sequential pathway
in which IP links imagery to intention: between persons in the sensory-enriched condition
and within persons for the city-break destination; however, for the exotic destination,
the magnitude of the imagery change was not systematically related to the magnitude of
the presence change. Because stimulus order was fixed (Section 3.1) and IP and PI rest
on single items whose discriminant validity could not be established (Section 3.3), these
estimates, including the bootstrapped indirect effects, describe associations consistent with
the proposed sequence rather than confirmed causal effects.

In sum, the empirical findings provide varying degrees of support for the four research
hypotheses. The results indicate that sensory-enriched destination imagery can stimulate
multisensory mental imagery and enhance consumers’ purchase intentions, although the
strength and nature of these effects vary across destination contexts and analytical models.
Table 6 summarizes the findings and hypothesis validation.

Table 6. Summary of hypothesis testing.

Hypothesis Validation Empirical Evidence
Sensory-enriched visuals High sensory imagery ratings were observed for both
increase MI compared Partially destinations, particularly for gustatory and olfactory
H1 . . . . .
with conventional supported imagery. However, MI was not measured in the conventional
destination imagery. condition, which precludes a direct statistical comparison.
Supported. with MI was positively correlated with IP for both the exotic
MI positively affects IP in PP ! destination (r = 0.60) and the city-break destination (r = 0.70),
H2 L . contextual s . L
digital tourism contexts. limitati both p < 0.001. Within-participant changes were significant
imitations . s
only for the city-break destination.
IP was strongly positively correlated with PI for the exotic
H3 IP positively affects PIin Supported destination (r = 0.82) and the city-break destination (r = 0.86),
digital tourism contexts. PP both p < 0.001. Changes in IP also significantly predicted
changes in PI in both contexts (p < 0.001).
IP mediates the . BetV\{een—per?,on mediation analysgs suppf)ljted the 1nd1r§ct
. . Partially relationship in both contexts. Within-participant sequential
H4  relationship between MI L NS . .
and PL supported mediation was significant for the city-break destination but

not for the exotic destination.

H1 proposed that sensory-enriched visuals increase mental imagery (MI) compared
with conventional destination imagery. The findings support this hypothesis, as the sensory-
enriched images elicited substantial olfactory, gustatory, and tactile imagery in both destina-
tion contexts. Gustatory and olfactory imagery were particularly responsive to the sensory
cues embedded in the images. Nevertheless, because the study administered multisensory
imagery measures only for the sensory-enriched images, it does not provide a direct paired
statistical comparison of overall MI between the conventional and sensory-enriched condi-
tions. Therefore, the observed sensory responses support H1, but this evidence should be
interpreted in light of the measurement design.

H2 proposed a positive relationship between MI and imagined presence (IP). The
results support this hypothesis at the associative level. MI was positively correlated with
IP in both destination contexts under the sensory-enriched condition: r = 0.60 for the exotic
destination and r = 0.70 for the city-break destination; both p < 0.001. However, the within-
participant mediation analysis showed that changes in MI were significantly associated
with changes in IP only for the city-break destination, not for the exotic destination. Thus,
the evidence supports H2 overall, while indicating that the relationship may depend on
destination context and the analytical approach.
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H3 proposed that IP positively affects PI. The findings support this hypothesis through
strong positive associations between IP and PI in both destination contexts: r = 0.82 for the
exotic destination and r = 0.86 for the city-break destination; both p < 0.001. In addition,
the within-participant mediation models showed that changes in IP significantly predicted
changes in PI for both destinations (B = 0.64 and B = 0.80, respectively; both p < 0.001). These
results indicate that consumers who experience a stronger sense of imagined presence
tend to report higher purchase intentions. Nevertheless, given the observational nature
of the relationships between these constructs and the study’s fixed stimulus order, the
findings should be interpreted as evidence of positive associations rather than definitive
causal effects.

H4 proposed that IP mediates the relationship between MI and PI. The results provide
partial support for this hypothesis. The between-person mediation analyses identified
significant indirect associations through IP in both destination contexts, with the corre-
sponding confidence intervals excluding zero. However, the within-participant analyses
revealed that the sequential indirect effect of sensory enrichment through changes in MI
and IP was significant for the city-break destination but not for the exotic destination.
Consequently, H4 is partially supported: the proposed mediation mechanism is evident
in the between-person models and in the within-participant analysis for the city-break
destination, but it is not consistently confirmed across both destination contexts.

Taken together, the findings highlight the role of multisensory mental imagery and
imagined presence in explaining consumers’ purchase intentions in digital tourism envi-
ronments. While the results generally support the proposed experiential framework, the
context-dependent findings for H2 and H4 suggest that the relationships between sensory
imagery, imagined presence, and purchase intention are not uniform across destination
types. Furthermore, because the study measured purchase intention rather than actual
purchasing behavior, the findings concern consumers’ stated intentions and should not be
interpreted as evidence of realized purchases.

5. Discussion

This study aimed to investigate, theoretically and empirically, how multisensory MI,
IP, and PI relate in digital tourism commerce, using visually encoded sensory metaphors in
Al-generated destination imagery, contrasted with conventional destination visuals, to vary
sensory input. Against this objective, the results address three questions: whether sensory-
enriched digital content activates MI, whether MI links to IP and PI, and through which
experiential pathway this occurs. Using a large Romanian sample (n = 903) and a paired
experimental design, the findings provide convergent quantitative and qualitative evidence
that sensory-enriched visuals facilitate richer experiential anticipation in pre-consumption
tourism contexts. Sensory-enhanced images were associated with substantially higher
multisensory imagery in both destination blocks and small but reliable gains in DI, IP, and PI
for the exotic destination, whereas for the city-break destination only PI differed; by far the
largest condition differences were observed in the sense-specific imagery items, particularly
gustatory and olfactory activation. These results reinforce earlier conceptualizations of
tourism as an inherently multisensory experience and extend DI theory by empirically
showing that sensory impressions can be activated before physical travel through visual
design alone [13,15,16,18].

A central contribution of the study is the identification of a sequential experiential
pathway in which visually induced multisensory imagery is linked to stronger IP, which
in turn is associated with higher PI. This sequential pattern points to IP as an important
link between sensory imagery and behavioral motivation. It also aligns with MI and
embodied simulation perspectives in consumer research [51], which assume that evocative
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stimuli enable individuals to mentally rehearse future experiences [52], thereby increasing
affective engagement and decision confidence [26]. In digital tourism environments, IP
appears to bridge abstract online representations and anticipated physical experiences, both
cognitively and emotionally. This mechanism also aligns with place attachment, defined as
the emotional bond individuals develop toward destinations through sensory interaction,
mental associations, and memorable experiences [53]. Digitally induced multisensory
imagery may represent an early stage in place attachment formation, occurring before
physical visitation. In S-O-R terms, the findings locate the organism stage in the experiential
variables MI and IP rather than in the visual stimulus itself: it is the extent to which
consumers imagine sensory qualities and feel present in the destination, rather than mere
exposure to a richer image, that is associated with their behavioral response. This is the
central answer to the research objective: in digital tourism commerce, PI appears to be
formed through an experiential sequence in which sensory anticipation feeds the mental
simulation of being there, with the image acting as the trigger of that sequence rather than
as its explanation.

From a sensory marketing perspective, the study’s strong gustatory and olfactory
effects are particularly noteworthy. Visual cues associated with food, steam, texture, and
atmospheric warmth were accompanied by large increases in taste- and smell-related
imagery, with tactile imagery, for which fewer cues were embedded, responding least,
particularly in the urban block. This finding supports cross-modal correspondence research
suggesting that vision can reliably activate non-visual sensory representations through
learned associations and perceptual inference [31]. Importantly, the present results indicate
that multisensory engagement in digital tourism does not require immersive hardware
technologies such as virtual reality or tactile interfaces [54]. Instead, relatively subtle
visual elements embedded in static imagery can elicit meaningful sensory simulations [28],
offering a potentially scalable approach for experiential destination communication, within
the boundary conditions discussed herein.

Sensory enrichment produced consistent perceptual and intentional effects for the
exotic context, whereas city-break imagery showed more limited responsiveness, with
statistically meaningful change emerging primarily for PI. Qualitative responses help
clarify this divergence. Exotic visuals elicited diffuse, atmospheric descriptions related
to relaxation, breeze, sunlight, and bodily comfort, reflecting a holistic form of sensory
immersion. In contrast, city-break imagery triggered more localized, concrete associations
centered on coffee, breakfast rituals, and the smells and tastes of urban environments.

Together, the patterns suggest two distinct modes of digitally mediated multisensory
processing: an atmospheric mode characteristic of exotic destinations, marked by embodied
environmental immersion, and an object-based mode in urban contexts, anchored in specific
sensory cues such as coffee or food. While urban sensory stimuli appear easier to verbalize
because of their concreteness, exotic imagery seems to activate broader experiential states
that are better captured by quantitative measures of multisensory imagery and IP. The
distinction offers a novel conceptual lens for understanding how different destination
typologies engage the senses online.

The present research advances the tourism and digital tourism commerce literature in
several ways. First, it empirically operationalizes multisensory MI within a digital destina-
tion context, integrating olfactory, gustatory, and tactile dimensions into pre-consumption
evaluation models. Although prior studies have acknowledged the multisensory nature of
tourism experiences, quantitative examinations of digitally mediated sensory anticipation
remain scarce [13,15]. This expanded operationalization not only advances theoretical
understanding but also equips tourism businesses with actionable insights for designing
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more persuasive digital content, enabling them to strategically leverage multisensory cues
to strengthen consumer engagement and potentially raise PI for tourism products.

Second, the study shows how metaphorical design can systematically embed sensory
information in visual content, providing a practical framework for activating non-visual
senses in static digital media. This extends sensory marketing research by showing that
cross-modal cues can be deliberately engineered at the level of visual composition, en-
abling tourism businesses to strategically enhance the experiential richness of their digital
touchpoints and strengthen the persuasive power of their promotional materials in ways
that may support customer engagement and, ultimately, PI; whether these effects lead to
conversion requires behavioral validation.

Third, the empirically supported pathway linking multisensory M1, IP, and PI offers
correlational evidence consistent with experiential consumption models that emphasize
mental simulation as a driver of tourist decision-making [26,55]. By positioning IP as a
mediating construct, the study clarifies how sensory perception translates into behavioral
intention in online tourism environments. Together, these findings underscore the need to
advance empirical research on digitally mediated sensory processing, as understanding this
experiential pathway is essential to explaining how online destination cues shape tourist
decision-making in increasingly visual and competitive digital environments.

The findings also carry managerial and entrepreneurial implications. For tourism
marketers and destination managers, the findings suggest that visual aesthetics alone
cannot convey experiential richness. Digital touchpoints, such as destination websites
or apps, social media content, and booking platforms, can be enhanced by incorporating
sensory metaphors that implicitly cue smell, taste, and touch alongside visual appeal.
Practical applications include emphasizing texture in food imagery, conveying temperature
through lighting and color, suggesting aromas via contextual elements (e.g., steam or
proximity shots), and visually communicating comfort or materiality in accommodation
visuals. For entrepreneurs, the central implication is one of access: because generative
Al produces photorealistic, sensory-enriched imagery at negligible marginal cost [56],
experiential visual communication is no longer the preserve of destination management
organizations with professional production budgets. Small and resource-constrained
ventures (guesthouses, family-run restaurants, independent tour operators, rural and
emerging destinations) can embed sensory cues into their own promotional content without
photographers, studios, or immersive hardware, narrowing a differentiation gap that
previously favored incumbents. The findings also point to opportunities for new ventures,
such as specialized services that design, test, and localize sensory-enriched content for
the hospitality sector, and travel-tech startups that integrate sensory-cue generation into
booking or listing platforms. The low cost of producing stimulus variants additionally
makes an experimentation-driven approach feasible even for microenterprises: founders
can iterate sensory designs and measure response directly rather than committing to a
single campaign. Such strategies can strengthen emotional engagement and stated purchase
intention without additional technological infrastructure; because the study measured
intention rather than actual bookings or conversions, claims about downstream purchase
behavior would be premature, and these design recommendations should be validated
in field settings, for example through A /B tests on live booking platforms, a validation
step that the same low production costs place within the reach of small firms as well as
large ones. Sensory-enriched visuals may be particularly valuable in highly competitive
destination markets, where differentiation increasingly depends on experiential rather
than informational attributes. Moreover, the identified differences between exotic and
urban contexts suggest that sensory design strategies should adapt to destination typology,
prioritizing atmospheric immersion for leisure destinations and object-centered cues for
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city environments, a contingency that entrepreneurs targeting a specific niche can exploit
more quickly than broad-portfolio incumbents.

Before turning to the limitations, we must distinguish these findings from a systematic
second-stimulus effect, since the sensory-enriched visual always followed the conventional
one. A generic position effect, whether produced by contrast with the preceding image,
by response drift, or by respondents inferring that the second image is the one of inter-
est [10,11,57], would leave a clear observable signature: it would elevate ratings of the
second image on all outcomes and in all blocks, regardless of what the image depicts.
The data do not show this signature. First, within the city-break block, IP and perceived
vividness did not differ between the two images, and only PI changed; a position effect
operating on rating behavior would not spare two of the three outcomes measured with
the same items immediately after the same image. Second, the size of the effect tracks the
content of the manipulation: the sense-specific imagery items, which the embedded cues
directly target, moved by an order of magnitude more (d, = 1.69-2.44) than the experiential
outcomes (d, < 0.13), and within the imagery items, the gustatory and olfactory dimen-
sions (matching the food-, steam-, and aroma-related cues) responded most, while tactile
imagery, for which fewer cues were embedded, responded least in the urban block.

A uniform second-stimulus advantage would not produce this graded, content-
matched profile; specificity and coherence of this kind are recognized grounds for preferring
a treatment explanation over a design artifact when randomization is unavailable [12,39,40].
Third, open-ended responses to enriched visuals spontaneously referred to smells, tastes,
and temperatures tied to the specific cues shown, rather than to the images being generically
better or more appealing. Finally, the biases most often associated with fixed sequences
pull in opposite directions: habituation and fatigue depress responses to later stimuli
and would therefore bias the paired comparison against the hypothesis, whereas contrast
and inferred-demand effects would inflate it. We also note that perceived vividness itself
increased in the exotic block, so the manipulation should be understood as enriching the
stimulus as a whole, its visual surface together with its cross-modal associations, rather
than as adding purely non-visual information; the selectivity arguments above address
position effects, not the internal decomposition of the enrichment. Because the pattern
across outcomes, senses, and blocks is selective rather than uniform, we consider a system-
atic second-stimulus effect an unlikely account of the results, while recognizing that only
randomized or counterbalanced presentation can rule it out conclusively.

Several limitations should be acknowledged. First, generalizability is limited by the
sample composition: respondents were recruited through non-probability convenience
sampling on social media, were culturally homogeneous, and were predominantly women
aged 45-55 (94.9% female), so the findings characterize an educated, digitally engaged
consumer segment rather than tourism consumers at large, and replication in gender-
balanced and cross-cultural samples is needed. Second, all stimuli were Al-generated;
perceived authenticity, trust in synthetic imagery, and the correspondence between the
generated scene and the actual destination are potential boundary conditions [32] that
were not measured and may moderate the effects, particularly as consumers become more
aware of, and more skeptical toward, Al-produced marketing content. Third, only one
image pair represented each destination. This was a deliberate trade-off. The paired A/B
logic required each sensory-enriched image to be an augmentation of its own conventional
baseline, with scene, composition, framing, and palette held constant (Section 3.1), and
every additional matched pair would have lengthened an unsupervised online session
in which respondents already rated four stimuli in succession, increasing fatigue and
dropout; destination type was therefore treated as a within-subject replication context
rather than as a factor sampled across stimuli. The cost is that, with a single exemplar
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per cell, destination type is fully confounded with the idiosyncratic properties of the two
images used, such as the attractiveness of the base scene and the number, salience, and
kind of sensory cues that could plausibly be embedded in it. The exotic-urban differences
reported above, including the atmospheric versus object-based modes proposed earlier in
this section, therefore cannot be separated from image-specific effects and should be read as
hypotheses generated by this image pair rather than as established destination-type effects.
Likewise, the inferential statistics warrant generalization to new respondents viewing these
images, not to new images of the same destination type [58]; establishing the latter requires
stimulus sampling across several exemplars per destination and condition, as noted among
the future research directions below. Fourth, DI, IP, and PI were measured with single
items (item wording in Section 3.3); although single items perform acceptably for concrete
constructs [42,43], internal-consistency reliability cannot be estimated, construct nuances
are not captured, and the very high correlation between IP and PI (r = 0.82-0.86) may
partly reflect this measurement strategy together with common method variance [44], so
discriminant validity between these constructs remains to be demonstrated with multi-item
instruments. Fifth, the sensory-imagery items were strongly floored in the control condition,
which limits the interpretability of standardized effect sizes for these items and precludes a
reliable control-condition composite. Sixth, the study relied on self-reported measures and
static visual stimuli, and it examined PI rather than actual purchase behavior.

Future research could incorporate physiological indicators, eye-tracking, behavioral
outcomes such as click-through or booking data, or immersive media formats to further
elucidate sensory engagement mechanisms. Longitudinal designs would also help deter-
mine whether digitally induced multisensory imagery translates into actual travel behavior.
Acknowledging these limitations highlights the need for continued empirical investigation
into digitally mediated multisensory processing, as further methodological refinement is
essential to advancing theoretical understanding and strengthening the practical relevance
of sensory-based strategies in digital tourism communication.

A further limitation concerns the fixed order of stimulus presentation. Because the
sequence was constant, with the conventional visual always shown before the sensory-
enriched visual within each destination block, the design cannot statistically separate the
effect of the sensory manipulation from possible order, contrast, or priming effects, which
are a recognized concern in within-subject research [33,39,59]. Randomization was not
implemented because the study was designed as a baseline-referenced paired evaluation
in which every respondent judged the enhanced visual against the same conventional
standard (Section 3.1); however, counterbalancing the order between respondents would
have preserved this logic while allowing the position effect to be estimated directly, and we
regard its absence as a genuine weakness. The internal checks presented herein indicate
that the observed effects are selective across outcomes, sensory modalities, and destination
blocks rather than uniform, and that the biases most likely to arise under a fixed sequence,
namely habituation and fatigue, would bias the comparison against the hypothesis, so that
the small effects observed (Cohen’s d, < 0.13 for the core outcomes) may be conservative.
These observations mitigate but do not remove the concern. Accordingly, the differences
reported here should be interpreted as within-subject associations under a fixed baseline-
then-treatment sequence, rather than as isolated causal effects of the sensory cues, and the
mediation results should be read as evidence that the data are consistent with the proposed
sequential pathway rather than as confirmation of it. Future studies should implement
counterbalanced or randomized sequences, ideally complemented by a between-subjects
arm, to quantify residual position effects and strengthen causal inference.

Finally, future work may explore individual difference variables, such as sensory
sensitivity, travel motivation, or prior destination familiarity, as potential moderators of

https://doi.org/10.3390/jtaer21100378


https://doi.org/10.3390/jtaer21100378

J. Theor. Appl. Electron. Commer. Res. 2026, 21, 378 19 of 22

responses to sensory-enriched digital content. Extending the framework to additional
destination types and cultural settings would further clarify how multisensory imagery
shapes tourism decision-making in digital environments. Four avenues appear especially
promising: (1) counterbalanced or randomized presentation with a between-subjects arm,
to quantify position effects and test first-exposure generalization; (2) multi-item measure-
ment of IP and PI, with procedural and statistical remedies for common method variance,
to establish discriminant validity; (3) stimulus sampling across multiple image exemplars
per destination and per condition, ideally with pre-tested perceptual matching, to separate
destination-type effects from image-specific characteristics; and (4) moderation analyses of
perceived authenticity and trust in Al-generated imagery, which are likely to shape the per-
suasive value of synthetic sensory cues as disclosure of Al use becomes standard practice.

6. Conclusions

This article set out to investigate, theoretically and empirically, how multisensory MI,
IP, and PI are related in digital tourism commerce and how digitally conveyed sensory cues
are associated with consumers’ intention to purchase tourism products online; the paired-
image experiment was the empirical means to this end, not an end in itself. With respect
to this objective, the study provides empirical evidence that visually encoded sensory
metaphors can meaningfully enrich digital tourism experiences by activating multisensory
MI and, for the exotic destination in particular, by being associated with stronger IP and
higher PI. Compared with conventional destination visuals, sensory-enriched imagery
elicited stronger olfactory, gustatory, and tactile associations, with gustatory and olfactory
imagery emerging as the most responsive dimensions. These effects were accompanied
by higher experiential vividness and greater behavioral motivation, primarily in exotic
destination contexts. Beyond documenting main effects, the findings clarify an experiential
pathway through which sensory design operates in digital environments. Visually induced
multisensory imagery facilitated IP, which in turn was the strongest correlate of PI. The
mediation analysis indicates that IP is not merely an accompanying experiential state but a
statistically significant mediator linking MI to behavioral intention; given the fixed-order
within-subject design, this pattern should be interpreted as consistent with, rather than
demonstrating, a causal sequence. This sequential process underscores the central role of
mental simulation in pre-consumption decision-making and demonstrates how carefully
designed visual cues can partially compensate for the absence of physical sensory input in
online tourism communication.

The results also highlight important contextual nuances. Exotic destinations primarily
evoked diffuse, atmospheric forms of sensory immersion linked to bodily relaxation and en-
vironmental qualities, whereas city-break imagery activated more localized, object-centered
sensory associations, particularly around food and coffee-related cues. This distinction sug-
gests that different destination typologies engage distinct modes of multisensory processing,
with implications for tailoring sensory metaphors across tourism contexts. Theoretically,
this research extends DI and sensory marketing frameworks by empirically integrating
olfactory, gustatory, and tactile imagery into digital pre-consumption evaluation models.
In doing so, it specifies, within the S-O-R logic, an experiential sequence (MI — IP — PI)
through which online destination cues are associated with consumer decision-making in
digital tourism commerce; the Al-generated image pair served as the vehicle for vary-
ing sensory input, whereas the contribution lies in the pathway it allowed us to test. By
showing that non-visual sensory cues can be systematically embedded in static visuals,
the study points to a potentially scalable complement to immersive technologies, pending
validation in real purchase environments, and advances understanding of how experiential
meaning is constructed before physical arrival. Practically, the findings provide actionable
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References
1.

guidance for tourism marketers, destination managers, and entrepreneurs. Rather than
relying solely on visual aesthetics or hardware-based solutions, marketers can enhance
digital touchpoints with strategic sensory metaphors that suggest aroma, texture, warmth,
or taste. Such design choices can transform conventional online content into richer experi-
ential interfaces, strengthening emotional connection and destination appeal in competitive
digital marketplaces.

Although the sample was skewed in terms of gender (it was predominantly women),
the perceptual mechanisms observed here point to broader relevance for digitally medi-
ated tourism experiences. Future research should examine these processes across more
diverse populations, media formats, and destination types, and explore whether digitally
evoked MI explains actual travel behavior over time. In conclusion, the study underscores
the value of multisensory thinking in digital tourism design and contributes to a deeper
understanding of how sensory imagination and IP shape tourist decision-making in the
pre-consumption stage, before the journey even begins. This integrative perspective high-
lights the importance of designing digital tourism experiences that deliberately activate
multisensory imagination, enabling businesses to create more compelling, emotionally
resonant digital environments that support consumer decision-making well in advance
of actual travel. Because the evidence concerns stated intentions rather than realized
purchases, future field research should validate these design recommendations against
behavioral outcomes.
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