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KeywordsThe aim of this article is to understand how immersive media, namely Augment-
ed Reality (AR), can improve the visit to vineyards in “Quintas” of Douro. This 
region has experienced a tourism increase in the last decade, feeling the need to 
enhance and diversify the offer. Information and Communication Technologies 
can play an important role in improving the visitor experience and increasing the 
sector’s competitiveness. In wine tourism, there are still few studies about the 
use/implementation of immersive media, especially AR. For this article, thirty 

“Quintas” of Douro were surveyed about the availability of visits to vineyards and 
what supports/media are used. Six mobile phone touristic applications for the 
Douro region were analysed, as well as six national projects of AR application in 
a cultural tourism context. The visit to the vineyard has increased in recent years 
as a tourist offer, and the majority is done with a guide, a smaller percentage is 
provided with a map and/or audio guide. The tourist applications analysed do 
not use immersive media or have a narrative component. AR has demonstrated 
benefits in enhancing learning and entertainment, being able to contribute to a 
better autonomous visit to cultural heritage, in outdoor spaces. Challenges were 
mentioned with regard to reconciling historical accuracy and entertainment, risks 
in the implementation, digital access, and potential lack of engagement. The de-
velopment of an AR application for visits to vineyards in “Quintas” of Douro should 
include the visitor in the development process, incorporate the narrative and 
gamification component, taking into consideration the adult audience, potentially 
use historical sound and animated dramatization, consider the implementation 
in several points, the organization of different routes and the personalization of 
the experience.
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Introduction

In this year, 2022, Douro was selected as the European City of Wine for 2023. Accor-
ding to the promoters, it is intended that this region will be “a European reference 
in wine, vineyards, culture and the harmonious celebration of nature and secular 
work performed by Douro generations” [1]. This application approval strengthens 
the region as a tourism destination.
For its part, “Turismo do Porto e Norte de Portugal” (TPNP) [2], in the plan of activi-
ties and budget 2021-2025, integrates the action - Wine Tourism Routes, indicating 
the dynamics of wine tours as one of the greatest opportunity vectors in boosting 
the tourism offer of Oporto and north of Portugal, particularly in wine regions, and 
mentioned the Information and Communication Technologies (ICT) as central to 
this project. In this background, the present study aims to explore to what extent ICT, 
namely Immersive Media (IM) and specifically Augmented Reality (AR), can enhance 
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the experience of visiting a vineyard in “Quintas” of Douro and thus contribute to a 
more competitive and differentiated offer, being in line with the tourism investment 
agenda for the region.

Alto Douro Wine Region: Continuing Cultural Landscape

The Alto Douro Wine Region (ADWR) is inscribed on the UNESCO World Heritage list, 
since 2001, as Cultural Landscape - Continuing [7]. The classified area (24,600 ha) 
is representative of the three Douro Demarcated Region (DDR) sub-regions - Lower 
Corgo, Upper Corgo and Upper Douro (250,000 ha) - includes the majority of the 
most significant assets, and is well preserved overall [8].
Rössler defines cultural landscapes as “the interface between nature and culture, 
tangible and intangible heritage, biological and cultural diversity - they represent a 
closely woven net of relationships, the essence of culture and people’s identity” [9, 
pg 334]. Regarding the continuing cultural landscapes, we can add that they are 
the product of permanent change, a constant adaptation to keep active their social 
role, seeking a balance between the traditional way of life and the evolving process 
of contemporary society [10].
ADWR, representative of DDR, is a rural, mountain landscape, where different types 
of terraces, shaped by human activity, have been producing wine for around two 
thousand years [8]. “Agriculture is thus a generator of heritage, material, and imma-
terial, which is preserved in the landscape in a cumulative way” [11, pg 37]. Douro 
wine landscape is the “testimony of an ancient cultural tradition, and, simultaneously, 
of a living civilization, focused on quality viticulture”. [12, pg 143].
Thus, if, as Taylor [13] states, cultural landscapes are an imprint of human history, 
then the ADWR landscape is the territory’s fingerprint. A unique, non-transferable, 
and indelible mark, which accompanies the region’s development, and which should 
be conserved due to its exceptional and unique character.
This author also considers cultural landscapes as records of past and present actions, 
that once read and interpreted, may be the basis for the understanding of past ge-
nerations [13]. In this way we can enunciate cultural landscape literacy as a useful 
means of communication for the territory understanding and appropriation, actively 
contributing to the conservation of the cultural asset [14], which is the responsibility 
of the international community as a whole. [15].

Alto Douro Wine Region and tourism activity

The Douro region combines its winemaking vocation with tourism, being ADWR 
its main tourism product [16]. The region’s tourism activity has experienced, in the 
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last decade, a gradual increase on both sides, supply, and demand [16] [17] [18]. 
ADWR is characterized by wine growing and production, combining tangible and 
intangible heritage [19].
Cultural tourism is related to wine tourism, in the specific case of the DDR/ADWR, to 
the extent that this territory evokes the visitor to learn, discover and experience the 
cultural legacy of the region, [20] as well as to participate and enjoy tourism acti-
vities and resources related to the wine culture, both material and immaterial. [21]
Ali-Knight & Pitt [22] relate the wine tourism experience with the experience economy 
[23], given the richness of the wine and its interactive nature. Also, they highlight the 
need to create memorable experiences, that surprise by their novelty, involve the 
visitor, and emphasize the senses, enhancing the tourism offer. Santos, et al. [24] 
reinforce the need to develop authentic, genuine, personalised, and differentiated 
wine tourism experiences within the current competitive context.

Immersive media and wine tourism

ICT presented in the reality-virtuality continuum: Augmented Reality (AR), Pure 
Mixed Reality (PMR), Augmented Virtuality (AV) and Virtual Reality (VR) can signifi-
cantly impact the consumer’s tourism experience before, during, and after the visit 
[25]. These concepts are often referred to as Immersive Media as they encourage 
psychological immersion [26].
AR combines and aligns real and virtual objects in a real environment, performs 
interactively in real-time, and enables a multisensory dimension [27]. It can be un-
derstood as media and technology simultaneously [28]. It can be used in indoor or 
outdoor environments [20], in situ, [30], or ex situ [31], be static, mobile-based, or 
wearable [32]. It allows storytelling, gamification, and customization [33]. Operates 
with different formats of media: text, image, video, sound, and computing, and 
can be complemented with analogic supports [28] [34]. In the tourism context, the 
mobile phone has been identified as the preferred platform to run AR applications 
[35] given its massive use by visitors [36] and for keeping the user in the real environ-
ment. Several studies have pointed out the benefits of using AR in a cultural tourism 
context, namely increasing empathy, entertainment [37], learning, and the creation 
of place memories [30]. AR can contribute to preserving history, generating positive 
word-of-mouth, and attracting new markets [38].
AR has shown potential benefits in enhancing autonomous visits. Chang, et al [30], 
in their study comparing visit groups: no media, with audio guide, and AR guide, con-
cluded that different modes of guidance produce different learning outcomes, with 
learning effects being higher in groups using AR guide than in groups using audio 
guide. In the same context, risks have also been reported, namely the availability 
of internet access, the timeliness of devices, user skills, possible cognitive overload, 
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[28] potential individualism of the experience, and neglection of the surrounding 
environment, [30] as well as the high initial investment [38].
In wine tourism, in the specific case of wineries, it is recommended the digita-
lization of the three phases: pre, during, and, after the visit. During the visit, in 
situ, the consumer should have access to information about the wine, its culture, 
and surrounding environment, as well as feeling involved by the experience and 
surprised by the novelty, generating a feeling of post-visit nostalgia, contributing 
to the assimilation of positive sensations [39].
With regard to research on immersive experience and wine tourism, it is still scarce. 
Most studies focus on VR, often presenting examples of projects carried out in 
wineries, international fairs, or wine museums [39] [40]. AR has a much smaller 
expression in the overall computation of published articles [39] relating mostly to 
wine labels [41] [42].

Methodology

In the first phase of the paper, we tried to understand, from a literature review, the 
relation between basilar concepts of this research, such as Continuing Cultural 
Landscape, Landscape Literacy, Cultural Tourism, and Wine Tourism, with the 
Douro Region, as well as the relation of IM, namely AR, with cultural tourism and 
wine tourism. In a second phase, we identified the communication media in visits 
to vineyards in “Quintas” of Douro, based on mobile or personal interviews and 
website analysis. The thirty selected vineyards cover the three DDR sub-regions, 
have a presence in journalistic pieces about the sector [3] [4] [5] [6], indicating 
the touristic relevance, and/or high scores on websites for booking overnight stays, 
demonstrating the quality of the provided offer.
Also, in the second phase, six mobile tourism applications and six projects of AR
application in a tourism context were analysed. Regarding the mobile tourist 
applications, a search was performed in the Android application with the word 

“Douro”. Of the twenty applications found, those which were functional, with tou-
rism objectives, and whose territory covers the DDR, were selected, in a total of six 
applications. Three of them are for regional information, one for a museum tour 
and two for walking trails, one of which was developed for a “Quinta” of Douro. 
Concerning the application of AR in the context of tourist visits to cultural heritage, 
six national research projects were selected. All were published, or presented at a 
conference, by their authors, less than five years ago, covering different types of 
cultural heritage: movable, immovable, archaeological, and intangible, indoors or 
outdoors. Five projects have been tested; one is at the conceptual stage.
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Analysis of the current communication media of visits to vineyards in “Quintas”
of Douro

“Quintas” of Douro are the largest agricultural units in the region. Between the 
17th and 18th centuries, Douro experienced an expansion of wine growing and 
the establishment of new “Quintas”. Since then, “Quintas” of Douro have assumed 
a strategic position in the wine growing and regional development, as well as a 
central role in the territory occupation, with a strong impact on shaping the cultural 
landscape. They often combine wine production with tourism, enhancing various 
forms of income [43] [44] [11]. Generally, they integrate cultivation, production, 
and housing structures, being the guardians of Douro material, immaterial, and 
natural heritage. They present themselves as identity structures of the region and, 
consequently, as tourism assets in the regional articulation between viticulture, 
cultural tourism, and wine tourism. [43] [44] [45]. Regarding the tourist visit to 
the vineyard in “Quintas” of Douro, Guedes & Marques, in 2017, report the low 
expressiveness of this activity in general. Among the nineteen “Quintas” observed, 
only two made available walking trails within the vineyard (11%), and only one 
provided an audio guide in different languages (5%) [46].

The current study encompasses thirty “Quintas” of Douro, mostly situated in the 
ADWR, covering the three DDR sub-regions, as illustrated in the following image. 
Among the thirty “Quintas” surveyed, we’ve identified that the vineyard visit is made 
available by 73% of the “Quintas”, which means a substantial increase compared 
to the 11% in 2017. Regarding the communication media for the vineyard visits, 
we found that 50% have a face-to-face guide, 11% provide a map and an audio 
guide, 6% have a face-to-face guide and map, and 6% provide only a map. One 

Fig 1. 
Map of the DDR/ADWR with the location of the “Quintas” 
of Douro included in the current study.
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“Quinta” specifically mentioned the lack of time and logistical resources to maintain 
guided tours to the vineyards, and a second one noted that the visit to the vineyards 
could benefit from digital media.

Analysis of tourism mobile applications for the Douro region

According to the mentioned criteria, in the methodology section, six applications were 
selected: i) “Passaporte Douro” - information about each municipality of CIM Douro; 
ii) “Eno & Taste” - information about the Douro region; iii) “I Love Douro” - information 
about the Douro region; iv) “Museu do Douro” - information about the Douro Museum 
assets; v) “Ventozelo” - information about the walking trails of “Quinta de Ventozelo”; 
vi) “Magnífico Douro - Passeios em Terra” - information about walking trails in Douro.
From the analysis of the six mobile tourist applications for the Douro region, it is con-
cluded that none of them uses immersive media. Most of them, four, were developed 
by the private sector. Only one application provides access to information through 
QR codes. The information is descriptive and informative and, generally organised 
by categories. The information categories address mainly points of interest, activities, 
accommodation, restaurants, and routes. The availability of routes is scarce in general 
information applications, and in the case of walking tours, different routes are pro-
vided with both descriptive and geographical information. In three applications it is 
possible to select favourites and in three it is possible to share information. Creating 
an account is not a priority. The visualisation of information, in three applications, is 
available both in a list and map. The most used types of media are text, image, and 
audio guide, with one case incorporating videos with an external link. Most applications 
are available in Portuguese and English. In one application it is possible to access the 
same information on the website, in another, it is possible to access external links and 
in a third one, external emails are available. Finally, one of the applications provides a 

“quiz” at each stage, and a second one is reinforced by physical support, a “passport” 
which the user should stamp.

Analysis of projects using AR in the context of cultural tourism in Portugal

For the present study, based on the mentioned criteria in the methodology section, six 
research projects using AR in the tourism cultural context in Portugal, were selected: i) 
DinoFelis - archaeological site [47]; ii) Turning Point - museum collection [33]; iii) Pasev 

- historical sound [48]; iv) SensiMar - archaeological site [49]; v) Quinta da Regaleira – 
touristic site [34] and vi) Remind/Marinade - intangible heritage [50].
From the analysis of the six projects, it is concluded that the majority, five, were deve-
loped academically. The target audience is adult or non-discriminated. 

Fig 2. 
Infographic of the current communication media of visits to 
vineyards in “Quintas” of Douro
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Fig 3. 
Images of tourism mobile applications for the Douro region.

Fig 4. 
Analysis table of tourism mobile applications for the Douro 
region.
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Three applications give special attention to the juvenile audience. The media 
typology includes text, image, descriptive audio or historical sound, video, role-

-play animation, and 3D reconstruction. The content typology is mostly descriptive. 
Three cases present informative content, two visual and/or sound content, and 
two narrative content. 
The AR is mostly activated by markers. One application activates the AR by “instant 
tracking”, GPS, and beacon technology, given the external natural environment. 
The routes can be limited to a single AR activation point, as in the examples of ar-
chaeological sites, present different thematic routes to choose from, or encompass 
different AR activation points, whose activation order is selected by the user. The 
narrative in one application presents a legendary plot, a fictional narrator, and 
the possibility of linearity or not. In a second one, the narrative is linear, the plot is 
historical and the narrators are historical characters. Gamification is identified in 
two applications. One application also presents an onboarding and a progress 
bar, and two allow the capture and sharing of “selfies”.Sight and hearing are the 
most frequently requested senses. One app explores smell. Most of the applica-
tions are available in Portuguese, with only one application also providing versions 
in English and Spanish. The evaluation of the user experience is carried out by a 
questionnaire in two applications, a third one uses non-participant observation.
Potential benefits of using AR in the cultural tourism context were identified such 
as minimal spatial reorganisation, improvement of the visit without a guide (auto-
nomous), promotion of learning, entertainment, and social interaction, add-value 
in brand awareness and reputation, more active, dynamic, pleasant, and involving 
visits, cultural enrichment, easy to use, interest/desire to use, increased knowledge 
and enjoyment of the place, potential experience personalization, and user enga-
gement, as well as attracting more visitors.

Fig 5. 
Images of projects using AR in the context of cultural 
tourism in Portugal
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Fig 6. 
Analysis table of projects using AR in the context of cultural 
tourism in Portugal.
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Potential risks mentioned were visitor privacy and digital footprint, knowledge wor-
kers’ lack of enthusiasm for the tourism sector, digital access limitations, proliferation 
of tourism apps, integration absence of tourism information, and lack of engagement. 
The main challenges identified were the retrieval of previously developed content, 
the choice of narrative, and the conciliation of learning with entertainment. The 
negative aspects pointed out by visitors were the quality of 3D images, long and 
boring texts, and lack of personalisation.

Conclusion

Tourism has been growing in the Douro. “Quintas” of Douro, as touristic assets with 
a strong impact in the region, have sought to diversify their offer, increasingly inclu-
ding the vineyard visit in the set of experiences available to the visitor. In most of the 
surveyed “Quintas”, the visit is made with a guide, and a smaller percentage provides 
a map or a map and audio guide. The logistical difficulty of the vineyard visit was 
mentioned, as well as the potential of digital media to improve this specific activity. In 
none of the studies analysed the visitor was included at an early stage of the project. 
It may be relevant to include them along with the other stakeholders, beyond the 
evaluation phase, mitigating risks and adapting the system to the potential user. 
The customization of the experience is pointed out as a possible benefit and the 
lack of it as a negative aspect, so it is understood that it should be considered in the 
development of the experience. The juvenile audience is the focus of the analysed 
AR experiences with narrative and gamification, being necessary to understand the 
potential of these strategies with the adult audience.
Concerning the media typology, historical sound (sound reconstitution) could be an 
alternative, besides audio, as well as animated dramatization using non-3D images. 
The content typology should go beyond the descriptive and informative to include 
narrative, which may be linear or not. The historical narrative and the fictional one, 
the latter being legendary, should be taken into account in the development of the 
experience, trying to reconcile different perspectives: the accuracy of the events 
and the entertainment.
The activation of AR in outdoor spaces may be a sensitive point, being mentioned as
solutions “instant tracking”, GPS, and beacon technology. The route should have, 
due to spatial characteristics of “Quintas of Douro”, more than one activation 
point. The availability of different thematic routes may be an option, along with 
the customization, where the user has the possibility to choose the order of points.
Social interaction should be taken into account, given the possible individualism of 
the experience, likewise sharing information, in selfie format, for example, seeking 
to increase the recognition and reputation of the place. Accompanying physical 
support may benefit the understanding and engagement of the experience [28].
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