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Summary

The present innovation project attempts to bolster 
the promotion and diffusion of wine-making activities 
through the introduction of 'dynamic sensory stimula-
tion' technology (DSS). The first objective of this paper  
is to describe the implementation of an interactive loun-
ge that uses this technology for the display of some or-
ganoleptic characteristics of pisco and wine. DSS tech-
nology is outfitted with synchronized equipment which 
provides the visitors with an integral, sensory experien-
ce consisting of climatic stimulation, similar to the one 
of the vineyard (principally in regard to temperature 
and relative humidity); olfactory stimulation with dif-
ferent aromas via a controlled spray (simulating the 
collection of smells associated with the processes of fer-
mentation and distillation); scientific-gustatory stimu-
lation (technical tasting); and audiovisual stimulation 
through images and sounds typical of a vineyard. The 
paper's second aim is to describe the perception and  
satisfaction level of the visitors of the interactive loun-
ge. The results indicate that it is possible to utilize DSS 
technology in an interactive lounge in order to further 
the diffusion of wine-making activities in Arequipa, 
Peru.

K e y  w o r d s :  interactive lounge; dynamic sensory stimu-
lation; organoleptic properties; wine making.

Introduction

S e n s o r y  m a r k e t i n g  f o r  w i n e  m a k i n g 
a c t i v i t i e s :  Beverage products resulting from grape 
(wine, brandy, pisco, etc.) are known for their organo-
leptic properties as their smell, color, flavor and texture 
(CharterS and ali-KniGht 2002). Sensorial stimulus has 
an important impact on a consumer's perception and men-
tal schemes about services or products: which can in turn 
affect its behavior, decisions and choices (raMSoy et al. 
2012). There are several examples that show how sensory 
marketing can affect the way people think about a product 
or service. For example, the sense of touch influences on 

judgement when it comes to beverages: conclusions are 
drawn from the container, instead of the quality of the 
beverage. The same phenomenon happens with bags of 
chips, if they are difficult to open, consumers will think 
that the content has a good quality and that it tastes better 
than the ones packed in bags that open easily (KriShna and 
Morrin 2008).  Odors, sounds and visual stimuli can evoke 
emotionally charged memories (raMSøy et al. 2012), but 
the olfactory system is even more related to memory (van 
CaMpen 2014); furthermore, it has an impact on the attenti-
on and the time a consumer spends inside a place (Morrin 
and ratneShwar 2003). KriShna and her colleagues (2016) 
have shown that multi-sensory marketing impacts consu-
mers decisions, attention and perception in a positive way. 

Nowadays, there is an increasing interest shown by 
wine enthusiasts to discover the process of wine and pisco 
production; this situation has led to the growth of tourism 
related to this productive activity (Montella 2017). Sever-
al successful cases have shown that the wine tourism mar-
ket is developing, and that this kind of tourism is setting an 
innovative trend (aSero and patti 2009). These experien-
ces often include the acquisition of know-how about pro-
duction, wine tours, beverage tastings, etc.; and they could 
be enhanced with marketing techniques (aSero and patti 
2009). Sensory marketing strategies could generate a new 
way to create bonds between consumers and brands (tien 
Minh and thi truC ly 2005). The objective of this study is 
to describe the technical aspects of the implementation of a 
pilot room that seeks to inmerge visitors in an environment 
that, by its sensory stimuli, reminds the one of a wine and 
pisco production plant. Furthermore, the perception of the 
stimuli and the satisfaction of customers that tested the in-
teractive pilot room was assessed.

G u s t a t o r y  s e n s e s  s t i m u l a t i o n :  The sense 
of taste plays an important role for the survival of human 
species: its role transcends social and emotional spheres. 
It is associated with happiness. Even though it is known 
that the marketing strategies that involve the stimulation 
of this sense increase the value perceived by consumers, 
gustatory sense is not exploited enough (eSMailpour and 
zaKipour 2016). Tasting experiences must be presented in 
an intuitive way for the user and should be accompanied 
by other stimuli. For example, the use of vivid names to 
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describe their products improves restaurants sales by 27 % 
(ShaBGou and Mirzaei daryani 2014). 

When it comes to wine, it is known that its flavor, qua-
lity, stability and other sensory characteristics depend on 
several groups of compounds found on the grapes, and this 
information must be transmitted to the consumer (Jordao 
et al. 2015).

T o u c h  s e n s e  s t i m u l a t i o n :  Skin, the largest 
sensory organ of the body, acts as a support to other senses 
when customers judge products in terms of their materi-
al, temperature, weight, and form (ShaBGou and Mirzaei 
daryani 2014). Even if customers do not necessarily have 
the same need of touching products, when they do, it al-
ways generates an impact on their purchase response (eS-
Mailpour and zaKipour 2016). 

A u d i o - v i s u a l  s t i m u l a t i o n :  Visual stimuli 
impacts the judgment and decisions of the people who are 
submitted to it. The transmission of information through 
visual stimuli, mainly in the absence of verbal stimuli, cre-
ates emotional bonds and cognitive responses. For exam-
ple, in response to visual stimuli, people approach objects, 
touch them and define their relationship with them.

Around 80 % of the communication for the commer-
cialization of different products or services is seeks to sti-
mulate the sight. For example, the form of an object is an 
example of visual stimulation that has to be defined during 
the conception of a product, since it will have an impact on 
people exposed to it (ShaBGou and Mirzaei daryani 2014).

Sensory stimuli linked to sound, such as voices and 
music, can improve a customer's experience when linked 
to visual stimuli. Sounds are the second most used senso-
ry element in marketing (eSMailpour and zaKipour 2016). 
Approximately 41 % of the strategic efforts to position a 
brand are focused on sounds, since they affect the mood, 
the preferences and the decisions of the consumer (ShaB-
Gou and Mirzaei daryani 2014). 

M u l t i - s e n s o r y  s t i m u l a t i o n :  Several stu-
dies on multi-sensory stimulation indicate that costumers 
of different brands link all the perceived sensory attributes 
of the product unconsciously. It is through the senses that 
people collect information from the environment that sur-
rounds them, in an active way, to form perceptual patterns 
that will be stored in the different regions of memory, such 
as sensory memory, short-term memory and long-term me-
mory. When a product is designed in a way that stimulates 
the senses, the probability of recording the memory of it 
increases (eSMailpour and zaKipour 2016). Sensory stimu-
lation is used in different areas, such as neuropsychological 
treatments for different pathologies (StrøM et al. 2016). 
The stimulation of the sensory system impacts directly 
the morphology of the brain (rowley and williaMS) and 
influences decisions (drønen 2016). The technology that 
stimulates the senses through smell, sound, sight, taste and 
touch allows users to enhance their experience (eSMailpour 
and zaKipour 2016). From the perspective of design, phy-
sical environments that stimulate the senses in a systema-
tic way are a mean to enrich consumer experience, avoid 
message conflicts and enhance a product's perception and 
positioning in customers' minds (SChifferStein 2011).

E x p e r i m e n t a l  M o d e l :  For the experimen-

tal study, a pilot room was divided into different modules 
(Fig. 1): 1) a climatic-stimulation module (humidity and 
temperature control equipment), 2) an olfactory-stimula-
tion module (controlled-spray equipment), 3) a scienti-
fic-gustatory stimulation module, and 4) an audiovisual 
stimulation module. 

S c i e n t i f i c  G u s t a t o r y  S t i m u l a t i o n  M o -
d u l e :  This module is composed of the configuration sta-
tion and the controlled tasting counter. Here, the global 
organoleptic characterization of grape-derived products is 
performed, complemented by a technical survey relating to 
the identification of aromas and flavors. 

O l f a c t o r y  s t i m u l a t i o n  m o d u l e :  The ol-
factory stimulation chamber emits aromatic liquids that 
correspond to the production stage of wine making (e.g., 
fermentation, distillation, etc.).

C l i m a t i c  s t i m u l a t i o n  m o d u l e :  Rela-
tive temperature and humidity are controlled in order to 
simulate climatic aspects comparable to those observed 
in vineyards and in wine cellars. Aspects such as comfort 
and thermal shock are considered in the study. The clima-
tic chamber is fed with controlled temperature humidified 
aromatic air from the machine room (Fig. 1). It can be ob-
served that the temperature and humidity control system 
sends (and receives) air from the module through the inta-
ke and output conduits, respectively. 

V i s u a l  s t i m u l a t i o n  m o d u l e :  This module 
is composed of a micro-plant that performs wine and pisco 
production processes at a small scale: it contains equip-
ment for the extraction, fermentation, distillation (still), 
constitution, and bottling of wine and pisco. All of these 
processes are characteristic of the production of the grape 
spirit. This module also includes a stimulation area with 
multimedia tools that show information about the history 
of grapevines and wine production in the region.  

I n s t r u m e n t a t i o n :  Thermocouples and sensors 
were installed to monitor relative-humidity in the lounge. 
This strategy was used in order to study the homogenizati-
on of temperature and humidity (climatic stimulation) and 
the propagation of aromas (olfactory stimulation).   

R e s u l t s  a n d  d i s c u s s i o n  o n  t h e  i n t e r -
a c t i v e  p i l o t  r o o m  s e t u p :  For the analysis of 
customer's perception in the interactive pilot room, sti-
mulation experiments were prepared and conducted. The 
customer's "immersive experience" was programmed to 

Fig. 1: Experimental model.
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last an hour, hence, the stimulation experiments were con-
ducted based on this period. 

C l i m a t i c  s t i m u l a t i o n :  Temperature was 
fixed at 30 °C, maintaining the relative humidity (RH) at 
25 %. This was registered by 27 thermocouples, as shown 
in Fig. 2. The thermal load of the chamber was five people. 
In this context, the temperature was reached in less than 
75 min. The next step was to know if this curve family 
could be represented by just one curve (from only one ther-
mocouple). The error propagation was analyzed, and the 
results showed that the margin of error went from 0.1 °C 
to 0.7 °C (from 0.8 % to 6 %). Those values are reasonable 

perature gradient has been generated, which would repre-
sent the heating and cooling velocity at which the people 
receive the stimulus in terms of temperature. Those values 
depend strongly on the heating and cooling capacity of the 
equipment. In this case, as it was mentioned, the air-con-
ditioning equipment also functioned as a heat pump and 
had temperature gradients similar for both processes (he-
ating and cooling). These values went from 0.13 °C·min-1 
to 0.049 °C·min-1 for cooling and 0.22 °C·min-1 to 0.029 
°C·min-1  for heating. 

 In order to know if there is a temperature difference 
which could affect the comfort of the visitors, the tempe-
rature difference was evaluated at different height points. 
They were represented by thermocouples positioned at 
70 cm, 160 cm, and 230 cm. In Fig. 5, these comparative 
curves are presented. According to the study conducted 
by the National Center of Working Conditions of Spain, 
when the difference is of 3 °C, the percentage of dissatis-
fied people is 5 % (National Center of Working Conditions 
of Spain, 1998). Therefore, the results indicate that there 
should not be discomfort because of the presence of the 
vertical temperature gradient, since the results showed a 
maximum difference of 0.7 °C between the 70 cm position 
and that of 230 cm. 

Variation in relative humidity was analyzed at the 
same height as temperature. This experiment was con-
ducted at an external temperature of 21 °C and 24.7 % ex-

Fig. 2: Dispersion of temperature values, experiment at 30 °C and 
25 % of RH.

in order to obtain only one temperature reference which is 
then applied to all subsequent experiments. 

Fig. 3 shows the heating and cooling times at different 
temperatures of the lounge with a thermal load of five peo-
ple. These data refer to an ambient temperature of 20 °C 
and a relative humidity of 25 %, constant for all the ex-
periments. The same procedure was realized in order to 
find the representative curve, maintaining the margin of 
error between 0.1 °C and 0.7 °C (from 0.8 % to 6 %). To 
both curves, a logarithmic-tendency line was added. This 
is due to the fact that the behavior of the air-conditioning 
equipment is less efficient while the regulated temperature 
diverges from the ambient temperature. In Fig. 4, the tem-

Fig. 3: Heating and cooling times, 25 % RH..

Fig. 4: Temperature gradient for heating and cooling, 25 % RH..

Fig. 5: Vertical variation of temperature, 25 % RH..
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ternal relative humidity, for a thermal load of five people. It 
can be observed that the humidity presents a larger disper-
sion for the different positions, evidencing the sensitivity 
of this parameter to the slightest temperature perturbation, 
air flow, or internal, variable condition of the lounge (e.g., 
furniture, people, etc.). In order to know if this curve fa-
mily could be represented by just one curve (from just one 
RH sensor), the error propagation was analyzed (standard 
deviation). In this way, Fig. 6 was generated. Upon obta-
ining just one curve, the average margin of error was 3.8 % 
(minimum of 0.23 % and maximum of 5.6 %), which is 
represented by the dark area in Fig. 6. These values are rea-

be affected by external factors (e.g., temperature and solar 
radiation, among others). It should be pointed out that the-
se experiments were conducted at an external temperature 
of 21 °C and 24.7 % external relative humidity. It can be 
observed in Fig. 6 that the critical points yield lower hu-
midity values than those observed in the central position 
of the lounge. 

In Fig. 8, the differences in relative-humidity values 
relative to the reference point (i.e., the central position) are 
presented with the values on the critical positions (the back 
of the lounge and next to the window). It can be observed 
that relative humidity presents a difference of up to 18 %, 
but on average this value is just 10 % (for both cases). In 
technical terms, this difference represents an acceptable 
and imperceptible value difference in terms of stimulation, 

Fig. 6: Average curve with error propagation in RH at an external 
temperature.

sonable for the attainment of just one temperature referen-
ce which is then applied to all the following experiments.

In Fig. 7, the variation in relative humidity is observed 
for three sensor positions (i.e., in the center of the lounge, 
in the back of the lounge, and next to the window). These 
particular positions are evaluated because they represent 
the critical points which could have different values from 
what is expected when dealing with a thermal load of five 
people. The point of reference is the center of the lounge. 
The back position of the lounge was evaluated because it is 
the farthest point from the air-conditioning system. The po-
sition next to the window represents a space which might 

Fig. 7: Variation in RH for three sensor positions at an external 
temperature of 21 °C and 24.7 % external relative humidity.

Fig. 8: Relative humidity difference with respect to the center at 
an external temperature of 21 °C and 24.7 % relative humidity.

and this value can be considered homogeneous in the who-
le environment of the interactive lounge. 

O l f a c t o r y  s t i m u l a t i o n :  The sensory-stimu-
lation technique is similar to the relative-humidity control 
technique, which is to say that it is based on the diffusion 
of aromatic liquid (99.9 % water) through the air current 
produced by the air-conditioning system. The analysis of 
the olfactory-stimulation process is conducted through the 
diffusion of the aromatic liquid in the interactive lounge, 
and the results are based on the same relative-humidity 
graphics. The diffusion process is the same for both water 
vapor (in the case of relative humidity) and the aromatic li-
quid micro-particles: it is observed that the aromatic liquid 
does indeed propagate in the same conditions as the water 
vapor. It can also be observed that the average difference is 
10 %, referring to the central position of the lounge relative 
to the back position and the position next to the window. 
These values, as for humidity, represent admissible values 
for the olfactory-stimulation process. 

A u d i o - v i s u a l  s t i m u l a t i o n :  The audiovisu-
al stimulation is performed through the presentation of the 
wine and pisco manufacturing micro-plant, which operates 
and produces wine and pisco in small scale, the presentati-
on of dioramas of the vineyard and wine-making processes 
(Fig. 9), and through sound and video equipment.

G u s t a t o r y - s c i e n t i f i c  s t i m u l a t i o n :  A 
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process typical of wine and pisco tasting is performed: 
customers are introduced to standardized flavors as well 
as flavors of the grape-derived products (wine and pisco). 
The designated space is the tasting counter, where an ex-
pert provides technical assistance. 

R e s u l t s  o n  c u s t o m e r ' s  p e r s p e c t i v e :  In 
order to assess the customer's experience and their satisfac-
tion, an exploratory study was performed through a survey 
validated by experts.

S u r v e y  c h a r a c t e r i s t i c s .  S a m p l e :  The 
authors opted for a non-probabilistic random convenience 
sampling (otzen and Manterola 2017). The interviewed 
visitors were not wine connoisseurs. The measuring instru-
ment was applied to a sample of 27 people who visited the 
interactive room of the Wine and Pisco Museum in Sep-
tember 2018 and who agreed to be part of the study. 59.3 % 
of the visitors that composed the sample were men, while 
the remaining 40,7 % were women. The chosen visitors 
had an average age of 34 years, and 44.4 % of them were 
between 18 and 64 years old. Furthermore, all the sample 
was made up of Peruvian nationals, from which 70.4 % 
came from the region of Arequipa, where the study was 
conducted.

D a t a  c o l l e c t i o n  p l a n :  After signing a con-
sent concerning their voluntary participation in the study, 
participants were subjected to the sensory stimuli produced 
by the interactive room. Information concerning their reac-
tion to the technology used and the stimuli produced, was 
retrieved after the visit through a questionnaire. The results 
are presented below.

Q u e s t i o n n a i r e :  A self-report questionnaire 
was designed for the survey. Two versions were deve-
loped: one in Spanish, for locals, and one in English, for 
non-Spanish-speaking tourists. Due to the characteristics 
of the sample, only one of the versions was used. The que-
stionnaire had eight sections: the first one allowed the col-
lection of demographic data, as age, gender and country or 
city of origin; the following six ones allowed the recovery 
of information concerning the visitor's reaction to the sti-
muli and their satisfaction; and the final section addressed 
the visitor's perception and experience concerning the ob-
jects they could touch during the visit. A Likert scale was 
used for most of the questions of the survey.

D a t a  a n a l y s i s :  Since sensory stimulation is per-

formed in different specialized modules, this analysis was 
performed per sense.

Results

R e a c t i o n s  t o  a u d i o - v i s u a l  s t i m u l i : 
The interactive room has multiple visual stimuli in all its 
area, from 2D maps and pictures to 3D images and models 
and videos. A grapevine, an artisanal wine production plant 
mock-up, a modern wine production plant mock-up, all in 
small-scale, were part of the visual stimuli. An organoleptic 
wheel, miniature wine and pisco bottles and classic bottles 
were also present in the exposition. According to the sur-
vey, the small-scale grapevine and the classic wine bottles 
were the most satisfactory stimuli. On the other hand, the 

Fig. 9: Dioramas of the vineyard and wine-making processes.
T a b l e  1

Visual stimuli

Based on your experience, how satis-
fied you feel about the visual stimulus?
Maps
Photographs
Vid Tree
Old process mock-up
Modern process mock-up
Video
Organoleptic wheel
Miniature bottles
Classic bottles

87.0 %
87.0 %
90.7 %
87.0 %
86.1 %
35.2 %
30.8 %
88.9 %
90.7 %

videos and the organoleptic wheel, were the less preferred 
and described as the least satisfactory (Tab. 1).

The visitor's reaction to auditory stimuli depended on 
the vocal characteristics of the guide. Most of them felt 
satisfied with the guide's voice (Tab. 2), the quality of the 
information she shared with them, and the pertinence of 
her comments during the visit of the interactive room. Con-
cerning the auditory stimuli coming from the video, the 
visitors expressed their dissatisfaction.

The technology used for the vaporization of grape-re-
lated scents in the environment also generated potential-

T a b l e  2

Auditory stimuli

Based on your experience, how satisfied you feel 
about the odor stimulus?
Content of the narrative made by the guide
Voice tone of the guide
Humor sense of the guide
Video
How much did the noise from the odor
    machine bother you?

95.6 %
84.4 %
91.1 %
37.7 %

38.5 %

ly undesirable auditory stimuli. Nevertheless, the visitors 
concluded that the noise was mostly "acceptable".

G e n e r a l  r e s p o n s e  t o  o t h e r  s t i m u l i : 
The visitors were generally satisfied with the overall mul-
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ti-sensory experience. For example, the temperature and 
the humidity were regarded as satisfactory elements. 77 % 
of visitors felt the temperature increase, in contrast to the 
63 % who felt the difference in humidity. They reported 
more satisfaction with temperature (65.2 %) stimulus than 
with humidity (30.4 %).

In contrast, some visual and gustatory stimuli were 
the least satisfactory. Concerning the latest, the visitors 
affirmed that they were more satisfied when tasting wi-
nes (67.4 %) than they were when testing pisco varieties 
(37.6 %).

Among all the stimuli, they chose the olfactory sti-
mulus as their favorite. The visitors agreed that their level 
of satisfaction caused by this stimulus was very high and 
that it fulfilled their expectations (68.1 %). They indicated 
that the scent they smelled corresponded well to the one of 
grapes and alcohol.

Discussion

The aim of this paper was to describe the satisfaction 
degree of visitors submerged in a multisensorial interactive 
room and submitted to different sense stimulation techno-
logies. The results show us that the visitor's response to the 
technology implemented in this pilot room has been mostly 
satisfactory, according to the survey taken by the chosen 
sample. The multi-sensory experience allowed them to 
know the extrinsic characteristics of wine and pisco pro-
duction in the region of Arequipa.

The implementation of marketing strategies based on 
multi-sensory stimulation by wineries can be positive for 
their positioning: it can generate a better brand imprint on 
consumers, improve the emotional bond and the recall of 
the product (ShaBGou and Mirzaei daryani 2014). This 
statement is also made by raMSoy et al. (2012) , who high-
light the importance of sensorial stimulus on consumer's 
satisfaction. Indeed, sensory marketing could become a 
way to develop a strong and durable connection between 
consumers and brands (tien Minh and thi truC ly 2005). 

ShaBGou and Mirzaei daryani (2014) claim that a sa-
tisfactory experience of the consumer transcends merely 
economic elements. This phenomenon was perceived by 
the authors during the undertaking of the research. Authors 
can affirm that the implementation of this type of techno-
logy is highly recommended to involve the consumer in a 
more complete experience of wine and pisco.

Conclusions 

Dynamic Sensory Stimulation technology (DSS) has 
been proposed in the present research. It consists of syn-
chronized equipment that immerses the visitors in an inte-
grated, sensory experience composed of: 1) climatic stimu-
lation, 2) olfactory stimulation, 3) gustatory stimulation, 
and 4) audiovisual stimulation. The results indicate that it 
is possible to utilize DSS technology in order to stimulate 
all senses in clients so that they discover the manufactu-

ring process of pisco and wine in a room that replicates the 
sensory stimuli available in  a vineyard, and in this way 
promote the diffusion of wine-making activities in Arequi-
pa, Peru.

The feedback given by visitors during the research will 
allow not only the improvement of the experimental mo-
del to increase the environmental satisfaction, but also, and 
most importantly, to set the basis for the design of a positi-
oning strategy for pisco and wine in the Peruvian culture. 

One remarkable fact was identified by the authors du-
ring the processing of the results: only 37,6 % of visitors 
affirmed to be satisfied by pisco's taste. Even if enterprises 
like "Majes Tradicion", which has been present in the wine 
and pisco industry during ten generations, perform diffe-
rent activities to strengthen the cultural link between new 
generations and the tradition of transformation of grapes 
into wine and pisco, it is clear that a more aggressive po-
sitioning strategy must be undertaken. Elements of asso-
ciation between Pisco and the Peruvian tradition for its 
production have to be conceived and tested, ideally by the 
means of the interactive room. The objective of this ende-
avor should be to create a solid relationship between Pisco 
and the consumer, Peruvian or tourist, as strong as the one 
between French people and wine.

In conclusion, this exploratory study constitutes the 
start of more specific and conscientious research activities 
undertaken from different angles, to further detail the cu-
stomer's perception and to understand the sensory stimuli 
that would motivate the customer to consume the product 
and satisfy its needs. Finally, this study constitutes as a 
technical antecedent of the technology implemented.
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