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Abstract

In recent years, gastronomy has become a fundamental motivation to travel. Learning how

to prepare gastronomic dishes and about the raw materials that compose them has

attracted increasing numbers of tourists. In Andalusia (region of southern Spain), there are

many quality products endorsed by Protected Designations of Origin, around which gas-

tronomic routes have been created, some visited often (e.g., wine) and others remaining

unknown (e.g., ham and oil). This study analyses the profile of gastronomic tourists in Anda-

lusia to understand their motivations and estimates the demand for gastronomic tourism

using seasonal autoregressive integrated moving average (SARIMA) models. The results

obtained indicate that the gastronomic tourist in Andalusia is very satisfied with the places

he/she visits and the gastronomy he/she savours. However, the demand for this tourist sec-

tor is very low and heterogeneous; while wine tourism is well established, tourism focusing

on certain products, such as olive oil or ham, is practically non-existent. To obtain a homoge-

neous demand, synergies or pairings should be created between food products, e.g., wine-

ham, oil-ham, etc., to attract a greater number of tourists and distinguish Andalusia as a gas-

tronomic holiday destination.

Introduction

Gastronomy constitutes an element of identity for a territory [1, 2], not only because of the

raw material of the food product, e.g., oil, ham, cheese, wine, etc., in which the product is iden-

tified with the place of origin but also with the dishes that are created using them, which is a

method of establishing a heritage that is inherited from one generation to another [3]. This

heritage constitutes cultural and gastronomic wealth, and every day, interest in this tourism

sector increases, not only because food serves to cover a basic need but also because food can

be experiential; i.e., individuals are willing to “travel to eat” [4].

Gastronomy (raw materials, methods of preparing dishes and customs) can be considered

part of the cultural identification of an area, providing its historical and cultural character and

constituting, in cases such as “traditional Mexican cuisine”, an Intangible Cultural Heritage, as

recognized by UNESCO in 2010 [5], thus becoming a tourist attraction. Food has become a
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tourist resource, and food products have increased the value of a destination [6]. The local

identity can be determined by the territory and the food. Gastronomy, as a tourist resource

[7], is appreciated not only for its own intrinsic value but also for its symbolic character, inso-

far as it acts as an identifier of towns and territories.

Andalusia, an region located in the south of Spain, has rich gastronomy comprising dishes

whose recipes date back more than a thousand years, such as octopus casserole or eggplant

almodrote, whose origin stems from the region’s Jewish heritage. The latter is served at the

Feast of Pesach or Passover and consists of a sauce made from oil, garlic and cheese that is

added to vegetables and meats. The expulsion of the Jews from Spain in 1492 did not mean

that the way of cooking in Andalusia was lost, and Judeo-Hispanic gastronomy developed

widely in the Andalusian era, resulting in Spanish recipes that are still used and that have

expanded throughout the Mediterranean and the East; these dishes were adapted to the local

tastes of these places and created what is now called “Sephardic cuisine” [8–11]), in which

olive oil is an essential element for cooking.

During the 800 years of coexistence of Jewish and Muslim people in the Iberian Peninsula,

recipes such as Manchego gazpacho, which is prepared with unleavened bread (the absence of

yeast; a direct inheritance of the Jewish tradition), Andalusian fish fry, Murcian meatloaf, Gali-

cian orejas de fraile (derived from the Orejas de Jamán), torrijas (Judeo-Spanish style French

toast), Tarta de Santiago and desserts made with almonds were created. Because the precepts

of the Kashrut prohibited yeast, there are dishes in which judo-Christian-Arab culinary tradi-

tions have been mixed, creating a fusion of gastronomic elements where culinary traditions

are combined, giving rise to the current Spanish cuisine.

However, the methods of preparing dishes and the quality of the food elements that consti-

tute typical dishes at a destination are now generating tourism, which is gaining more rele-

vance every day and is becoming the main reason for tourists to visit certain areas [12].

Gastronomic tourists participate in some of the following activities: visits to primary and sec-

ondary food producers, gastronomic festivals, restaurants and specific places specializing in

offering tastings of dishes and/or experiencing the attributes of a region that specializes in food

production [13].

This study aims to analyse the profile of gastronomic tourists in Andalusia to determine

what their motivation has been for completing the gastronomic route, what potential demand

exists for gastronomic tourists and if demand is observed to be growing, to determine if it be

an engine of development, i.e., economic growth, for the region; additionally the growth in

demand is small or decreases, this study aims to determine whether promotional marketing

campaigns can be used to improve it; the contribution of this research is the seasonal autore-

gressive integrated moving average (SARIMA) model of demand forecasting.

Literature review and the protected designations of origin. PDOs

There is vast literature on gastronomic tourism, which has been analysed from different

perspectives:

• Motivation: Motivation is presented as an important variable of tourism segmentation [14]

and can be defined through three key issues in the tourism process, as follows: the reasons

for the trip, the choice of destination and satisfaction [15]. However, it can be confirmed

that as a general trend, the need to participate in an experience in which emotions play a rel-

evant role seems to be present in all of them [16]. The resources offered by a country serve as

a basis for this growing development; geographical and cultural diversity provides a great

variety of foods and methods of preparing them [17]. The enhancement of these resources is

providing new opportunities for many territories, especially rural territories, making this
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type of tourism an important element of the economy and culture of these territories [18].

The development of gastronomic tourism contributes to integrating traditional primary pro-

ductive functions with the specialized tertiary functions, increasing the sources of income

and improving the income and employment levels of the local population and facilitating

the multifunctionality of rural territories. However, it also favours cities; when gastronomy

becomes an element that is part of the cultural of a city, tourists are inspired to make gas-

tronomic journeys outside of the context of gastronomy festivals [19, 20]; rather, they desire

an experience that provides heritage cooking [21], a hedonistic perspective [22], an opportu-

nity to learn new dishes [23], a discovery of different culinary experiences [24] or the oppor-

tunity to eat at a restaurant included in a prestigious guide [25].

• Territory: Numerous studies have analysed the gastronomy of different locations. There are

several studies that analyse gastronomic tourism in countries such as Turkey [26], Portugal

[27], Japan [28, 29], China [30], India [31], Croatia [32], Greece [33–35], France [36–38],

Hungary [39], Polonia [40], Serbia [41], Costa Rica [42], the United States [43], Russia [44,

45], Canada [46], Argentina [47], Ecuador [48] and South Korea [49], studies that address

the original gastronomic practices performed in countries with emigration, such as Australia

[50] and studies that explore the impact of European colonies on African gastronomy [51].

In Spain, local gastronomy has been studied in Córdoba [52] and Madrid [53].

• Raw materials: Studies regarding wine and oil are prominent [54, 55], as they are the main

products that attract greater numbers of tourists, both nationally and internationally; how-

ever, other products, such as cheese [33], tuna, [56], cod [57], citron [58], insects [59], cepha-

lopods [60], pizza [61, 62], wagyu [63], pork [64] and salmon [65], have been studied.

• Dish: Several studies have explored dishes prepared according to traditional recipes, such as

salmorejo and oxtail [66], plato minero [67] and noodles [68].

Mediterranean Europe has vast culinary traditions, and quality raw materials are guaran-

teed by Protected Designations of Origin (PDOs) and Protected Geographical Indications

(PGIs). In Spain, PDOs and PGIs provide a system for recognizing when a food product is of

superior quality due to its special characteristics, which are unique due to the geographical

environment in which the raw materials are produced and the products are processed and due

to the influence of the humans who participate in the production.

For the empirical analysis, data on the existing active tourism companies were obtained

from the official Andalusia Tourism Registry database (Regional Government of Andalusia)

and the National Classification of Economic Activities (CNAE) for the period 2017–2018, in

addition to economic data from the Trade Registry and, when needed, corporate and personal

income tax returns and other reports from company websites (Table 1). All active, registered

companies in that period were taken into account for the survey, resulting in a total of 44 com-

panies. Companies that were active but not registered were not included in the survey sample

(an additional 20%, approximately).

PDOs are the most well-known food quality distinctions. However, the Ministry of Envi-

ronment and Rural and Marine Affairs of Spain grants other distinctions, such as the Qualified

Designation of Origin (Denominación de Origen Calificada—DOCa), which must comply

with, in addition to the requirements for appellations of origin, the following:

a. At least ten years has passed since its recognition as a PDO.

b. The entire product is marketed from companies registered and located in the delimited

geographical area.
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c. There is a control system from production to marketing with respect to quality and quan-

tity, including physical-chemical and organoleptic control by homogeneous batches of lim-

ited volume.

d. It is prohibited to coexist in the same cellar, oil mill, or drying room with wines, oils or

hams without DOCa recognition, except for products for qualified payments located in the

territory.

e. It must have a cartographic delimitation, by municipalities, of the lands suitable for produc-

ing wine, oil or ham with DOCa recognition [69].

In Europe, especially in Spain, the wine industry has been a pioneer in the use of geographi-

cal names to identify food products by using the PDO label, as seen in Table 1. There are 200

PDOs, of which 96 correspond to designations of origin of wine, which represent more than

48% of the PDOs that exist in Spain and are the areas the most visited by tourists; however,

Andalusia, which is the first olive oil- producing region worldwide and produces 85% of

Spain’s oil and 32% of the world’s oil, is dominated by oil PDOs (13, representing 43%), with

only 8 for wine (26.6%). From the tourism point of view, the number of tourists that visited

the oil PDOs at a national level did not reach 200,000, while in 2019, Spanish enotourism gen-

erated more than 3 million tourists, with one of the most visited PDOs being Marco de Jerez

located in Andalusia, which had more than a half-million visitors (Fig 1). In Andalusia, there

are many products, such as oil and ham, that, from a tourist point of view, are not being suffi-

ciently exploited but have great gastronomic potential and could be used for tourist purposes,

especially in indoor areas, to create wealth.

Table 1. Distribution of agri-food products, wines and spirits with PDOs and PGIs in Spain and Andalusia (September 2020).

AGRI-FOOD PRODUCTS PDO PGI

Spain Andalusia Spain Andalusia

Fresh meat (and offals) - - 22 0

Meat products 5 1 11 2

Cheese 27 - 2 -

Other animal products (honey) 3 1 4 -

Oils and fats (31 oils and 2 butters) 31 13 3 1

Fruits, vegetables and fresh and transformed cereals 27 4 36 2

Fish, seafood and fresh crustaceans and derived products 1 - 4 4

Other products (saffron, paprika, tiger nut, hazelnut, vinegar and cider) 9 3 - -

Bakery, confectionary, pastry and dessert products - - 16 4

Cochineal 1 0 0 0

Total PDO and PGI of agri-food products 104 22 98 13

Wines with Designation of Origin (DO) 73 6 - -

Wines with Qualified Design of Origin (DO Ca) 2 - - -

Quality Wines with Geographical Indication (QW) 10 2 - -

Paid wines (PV) 11 - - -

Wines with Geographical Indication (GI) - - 42 16

Aromatized wines 1 1

Total PDO and PGI of WINES 96 8 43 17

Spirits with PGI 0 0 19 1

Total PDO and PGI 200 30 160 31

Source: Prepared by the authors based on information from the Ministry of Agriculture, Food and Environment and the European Commission, Directorate General of

Agriculture and Rural Development.

https://doi.org/10.1371/journal.pone.0246377.t001
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Therefore, PDOs are key factors for tourism development because tourists increasingly

demand higher quality products and seek healthy diets and activities that encourage environ-

mental sustainability. PDOs are responsible, at the very least, for ensuring the quality of raw

materials in the gastronomy sector because specific rules guide these companies. These rules

are implemented by the Regulatory Council, relative to the production area, product varieties,

collection practices, product preparation, bottling and quality control, and offer the perception

of a certain degree of homogeneity, at least in minimum quality standards, of the brands pro-

tected under the same PDO. This quality certificate raises a series of connotations, such as rec-

ognition, quality, reputation and loyalty, that generate an intrinsic value to the PDO, which is

valued by both producers and consumers. From the perspective of the producer, this value can

provide economic and financial results; from the perspective of the consumer, it provides util-

ity and can constitute in itself a decisive variable in choice, along with other variables, such as

price, commercial decisions by producers and distributors [70].

Therefore, it is not by chance that the most famous food routes are those that travel the

product circuits linked to the PDOs; this is due to the Lisbon Agreement [71] of 1958, which is

an international agreement that sought the mutual recognition of quality names [72].

The creation of gastronomic routes aims to solve the challenges of marketing regional food

products, as it is an instrument for regional food promotion. In this manner, the use of geo-

graphical quality indicators makes it easier for consumers to recognize the superiority and dif-

ferentiating qualities of each product. The enhancement of the attribute or origin of a product

has thus become an important marketing instrument for the commercialization of products

and brands, especially if these brands belong to the agri-food sector [73]. The place of origin of

a company or the origin of a product can become an important source of competitive advan-

tage for companies that is capable of influencing consumers when valuing products or brands

[74]. These hallmarks link the quality of a food to its geographical origin, where the main

material is the part of the dishes that constitutes the rich “Mediterranean cuisine”, which is

highly appreciated by gastronomy experts, and the preparation of these dishes, the balance of

flavours and raw materials constitute the gastronomic itineraries developed to experience

them, known as gastronomic routes, which can be instruments used to position products and

associate them with a designation of geographical quality [75]. However, many entities con-

tribute to the design a gastronomic route, from local agents, such as producers, merchants,

Fig 1. Visitors of the main denominations of origin of wine in Spain (year 2019, thousands of people). Source:

Prepared by the authors based on information from the Statistics National Institute (INE).

https://doi.org/10.1371/journal.pone.0246377.g001
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restaurants and hoteliers, to public bodies, such as Provincial Councils or City Councils; these

agents and bodies link tourism with food and should never ignore the annexes that link food

and beverage clusters with tourism, as doing so usually leads to the loss of development and

marketing opportunities for both, causing the failure of some gastronomic routes.

Among the elements that characterize a gastronomic route are (a) production that distin-

guishes one region from another region, (b) the itinerary developed on a road network, (c) the

establishments along the route that produce, distribute or advertise the food that gives rise to

the route, (d) a minimum number of members along each route to justify its opening, (e) a reg-

ulatory standard that regulates the operation of members, (f) a regional menu whose dishes

have been prepared with the products that characterize the route, (g) a local organization, asso-

ciation or tourism office that offers information about the gastronomic route, (h) route signs

and maps that provide information about the route and (i) the supply of the culinary product

in restaurants and establishments in the area (Fig 2).

The development together with the success of a gastronomic route starts, first, from the fol-

lowing three factors: the offering of the product in the restaurants, a minimum number of

members on the route and, finally, an agreement regarding the rules approved by the mem-

bers. The members on the route establish the region that makes up the route and its limits, the

itinerary to follow and the levels below the members. The regulation of the gastronomic route

must include the complete information to be provided and its commercialization, the estab-

lishment of an association whose main objective is the maintenance and promotion of the

route and, finally, the definition of the official dishes of this route.

The routes can be organized on various bases [76]:

• Gastronomic routes by product: These are routes organized on the basis of a certain product,

e.g., wine, cheese, oil, etc. This is the most frequently established route type.

• Gastronomic routes by dish: These are routes organized on the basis of a prepared dish. That

is, the kitchen is the common thread along the route.

• Ethnic-gastronomic routes: Although they could be integrated into the routes by dish, the

ethnic component is so important that the product deserves to be distinguished. These are

ventures are supported by the culinary traditions of immigrant peoples.

There can be countless activities related to the products with which a route is identified.

The following may stand out:

• Visits to the producers, who provide tours of their establishments that show tourists the pro-

duction processes and allow them to taste their products;

Fig 2. Elements of a gastronomic route. Source: Prepared by the authors based on data from the Spanish Association

of Wine Cities.

https://doi.org/10.1371/journal.pone.0246377.g002
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• Restaurants that offer traditional dishes with local products;

• Related museums: these establishments provide information about the product and place

and the history and traditions related to preparing dishes or harvesting and preparing the

raw material (e.g., wine, ham and oil museums);

• Changes in consumer habits have led to a growing interest in products of higher quality that

are differentiated and adapted to the new needs of different groups and market segments.

Given this increase in the consumption of differentiated products based on their quality, one

of the most appreciated manners of achieving this differentiation in the agri-food sector is

agri-food quality certificates, which integrate in their definition not only the geographical

origin but also, in a relevant manner, the tradition and specialization in regard to producing

high-quality products with different characteristics [77]. Agri-food companies increase their

competitiveness and achieve their market share by establishing differentiation strategies for

their products, which are based on highlighting the differences in attributes, materials or

characteristics with respect to a competitive product;

• Thus, interest in food products and tourism has materialized, on the one hand, with the

growth of catering linked to popular cuisine and indigenous quality products and, on the

other hand, in the consolidation of a new submodality of tourism, i.e., gastronomic tourism

[7].

In Spain, the most commercialized routes revolve around the designations of origin of wine

(Fig 3); in 2020, there were 29 Spain Product Club wine routes, with three of those routes in

Andalusia.

Andalusia received more than 32 million tourists in 2019 [78], of which 12.4 million were

foreign tourists. Although Andalusia is a region where sun and beach tourism predominates,

gastronomy can be a differentiating element that attracts tourists and thus provides new

opportunities outside of the summer season. However, from the business point of view, to gen-

erate quality tourism, it is necessary to know the profile, motivations and demands of gas-

tronomic tourists regarding gastronomic products and understand what distinguishes the

iconic products in areas or regions.

As has been observed, there have been many studies on gastronomic tourism from different

perspectives, but there have been very few studies that use econometric models to estimate

Fig 3. Wine routes by regions (2020). Source: Prepared by the authors based on data from the Spanish Association of

Wine Cities.

https://doi.org/10.1371/journal.pone.0246377.g003

PLOS ONE Analysis of the demand for gastronomic tourism in Andalusia (Spain)

PLOS ONE | https://doi.org/10.1371/journal.pone.0246377 February 5, 2021 7 / 23

https://doi.org/10.1371/journal.pone.0246377.g003
https://doi.org/10.1371/journal.pone.0246377


demand. In this study, we will analyse the gastronomic routes in southern Spain (Andalusia)

by product, with the objective of predicting the potential demands of the tourists who visit

them, to establish marketing campaigns focused on less visited routes with the objectives of

promoting those routes, attracting quality sustainable tourism and making gastronomy a

source of income in mainly inland cities and towns.

Materials and methods

To understand the profile of gastronomic tourists in Andalusia and the potential demand

(Table 2), the following two types of information sources have been used:

• A field study aimed at the population of tourist consumers who followed a gastronomic

route or visited a Protected Designation of Origin of Andalusia (Southern Spain) was con-

ducted. A sample of 630 gastronomic tourists were recruited from February to December

2019, with the objective of determining the tourist profile. A questionnaire consisting of 23

questions was divided into the following four blocks:

1. The first block of the questionnaire collected personal information (age, gender, educa-

tional level, marital status, etc.).

2. The second block gathered information about the route taken (How did you learn about

the gastronomic route? Did the route meet your expectations? What would you change?

Did you travel expressly because of the gastronomic route? etc.).

3. The third block addressed the motivation for gastronomic tourism (Why did you choose

a gastronomic route?).

4. The fourth block collected information regarding value (services received while follow-

ing the route, price of the trip, hospitality and treatment received, etc.).

The access by the surveyors to the gastronomic route/PDO/PGI and the conduct of

interviews with tourists was authorized by the managing body and owner of the DOP´s /

PGI´s. Prior to the completion of the questionnaire, tourists were informed of academic

purposes and anonymity in answering. Consent to take the questionnaire was verbal. At

all times, the visitor’s anonymity to the gastronomic route/PDO/PGI was guaranteed.

• Information on the number of monthly tourists who visit PDOs in Andalusia (from 2015–

2019), as well as the time series for the number of gastronomic tourists (National Institute of

Statistics (INE)) for the same period.

Table 2. Fact sheet for the survey.

Demand survey

Population Tourists of any gender over 18 years of age who undertook/visited a gastronomic route/PDO/

PGI

Sample size 630

Margin of error ±4.2%

Confidence level 95%; p = q = 0.5

Sampling System Simple random

Date of

fieldwork

February 2019 –December 2019

Source: Own elaboration.

https://doi.org/10.1371/journal.pone.0246377.t002
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With the qualitative and quantitative information extracted from the questionnaire, a uni-

variate descriptive analysis was first performed (gender, age, income level, etc.). Then, a bivari-

ate analysis was conducted using contingency tables to analyse associations or independence

between two variables (χ2 statistic), where hypothesis H0 is that the analysed variables are inde-

pendent and hypothesis H1 is that the variables analysed are related. A third technique, a SAR-

IMA model (used for the prediction of tourists [79–85]), was used to predict the potential

demand by gastronomic tourists in Andalusia, based on a sample (61 data points) collected

from January 2015 to January 2020, based on the Box–Jenkins (BJ) methodology, using

ARIMA models. According to Gujarati [79], the facilitating factor of this prediction method is

in an analysis of the probabilistic, or stochastic, properties of the economic time series (in this

case, the number of gastronomic tourists in Andalusia). In the time series models (BJ), the gas-

tronomic tourist variable can be explained over time by its past or lag values and by the sto-

chastic error terms, giving ARIMA models an advantage of being less costly in data collection,

as only historical observations of the data are required. In contrast, the main limitation of

using univariate analysis is that it does not recognize any causal relationship with the behav-

iour of other endogenous variables or information related to the behaviour of other explana-

tory variables.

Time series models have been widely used in forecasting tourism demand with a predomi-

nance of ARIMA models [80]. According to published studies by Song and Li [81], the differ-

ent versions of the ARIMA models proposed by Box and Jenkins [82] to identify, estimate and

diagnose dynamic models of time series have been applied in most post-2000 studies that used

time series forecasting techniques. In the case of seasonal time series analysis, these models are

called SARIMA, and they are differentiated from stationary ARIMA models in that the latter

consider the mean of the series to be constant over time, and the correlation function depends

on the lag and not on the time in which it is calculated. However, the time series, in addition

to random, cyclical and seasonal variations, present a trend and seasonal components (the

mean varies over time and by seasons), which makes the stationary processes unsuitable for

modelling. For this reason, integrated models are introduced, thus eliminating the trend and

seasonal component of these models.

The SARIMA models (p,d,q) × (P,D,Q)s are described by the following expressions:

φ ðBÞ FðBsÞ Zt ¼ y ðBÞ YðB
sÞ at

Zt ¼ ð1 � BÞd ð1 � BsÞ
D Yt

ðlÞ

Where the operators introduced in the formulas are Yt (series observed, in our case, it is the

gastronomic tourism demand, λ (represents the correction of the trend in variance of the

series), Zt (series that is de-seasonalized and without a trend, that is, is stationary), B (lag oper-

ator), (1 − B) (typical difference operator), Bs (seasonal lag operator, (1 –Bs): seasonal differ-

ence operator). The difference operators and seasonal difference operators, in general,

eliminate the trends and the seasonal components of the series, respectively. ϕ(B) is the autore-

gressive polynomial of order p, corresponding to the ordinary part of the series; θ(B) is the

polynomial of moving averages of order q, corresponding to the ordinary part of the series; F

(Bs) is the p-order autoregressive polynomial, corresponding to the seasonal part of the series;

Θ(Bs) is the polynomial of moving averages of order Q, corresponding to the seasonal part of

the series; at is the disturbance of the model; and D is the number of times the seasonal differ-

ence operators and typical difference are applied to the original series to make it stationary.

In the ARIMA and SARIMA models, the behaviour of a time series is explained from the

past observations of the series itself and from the past forecasting errors. Several studies have
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shown how ARIMA models and their different variants obtain good results in forecasting

tourism demand and, in most cases, surpass other time series methods, such as the periodic

autoregression model, moving averages, smoothed exponential, non-causal basic structural

model and multivariate adaptive regression splines [83–85], based on these authors who sup-

port the use of ARIMA models for predicting tourism demand, has served as an argument in

this study to use the models in predicting gastronomic tourism demand.

The tourist segment dedicated to gastronomy is not sufficiently exploited and because gas-

tronomic tourism needs to be stimulated, studies are needed to indicate its evolution, as well

as to apply the necessary marketing tools to deseasonalize the sun and beach tourism charac-

teristic of Andalusia.

Results

Based on the sample surveyed (Table 3), the predominant profile of gastronomic tourists in

Andalusia was as follows: male (54.6%), age 50 to 59 years (38.6%), secondary education

(64.3%), average income between 1,500 and 2,000 euros (35.1%), works for others (67.7%),

married (48.1%), travels gastronomic routes with a partner (43.2%) and from Andalusia.

There was a significant difference among products related to the income levels of enotourists

and other gastronomic tourists (olive oil, ham and pastry tourism) (Kruskal-Wallis = 0.009).

Enotourists had greater purchasing power; 32% of the enotourists had a monthly income

greater than € 2,500, while only 5% of the remaining gastronomic tourists reached this income

level. Overall, 12.4% of the participants had a monthly income greater than € 2,500. If we ana-

lyse similar studies of gastronomic tourist profiles, such as that by Mealhada-Portugal [86],

some variables coincide, such as a higher percentage of men (56%) and education level; in a

study conducted [87] in the Dominican Republic, 56% were male, but the average age of gas-

tronomic tourists was different from that in this study. In Andalusia, tourists between 50 and

59 years of age (38.6%) with an average purchasing power predominate; in a study by Orgaz

and Lopez, younger tourists, from 30 to 39 years of age, with low purchasing power

predominate.

Among those who engage in gastronomic tourism in Andalusia, the predominant place of

residence was the Autonomous region of Andalusia, i.e., 72.4%, indicating proximity tourism,

with 53.4% not staying overnight at the destination (53.4%). The average daily expenditure of

gastronomic tourists was higher than that of general tourists who visited the region [88]; the

latter was € 68 per day in 2019, and the average daily expenditure of gastronomic tourists in

this study was between € 65 and € 100. Among the gastronomic tourists, those who came from

abroad reported an average daily expenditure of more than € 250 because they spent the night

and ate. It is in this market where efforts should be made to attract more gastronomic tourists

from outside Spain instead of local gastronomic tourists, whose spending is below the average

expenditure of those from outside of Andalusia.

This type of tourism is mainly promoted through the internet or social networks (50.5%);

however, more than 25% of the tourists learned of a route based on the recommendation of

friends and family (Table 4).

Because more than 68% of people would repeat the route and the degree of satisfaction

exceeded 75% for more than 80% of the respondents, the product offered has high quality, sim-

ilar to the results obtained in studies regarding Valencian gastronomy [89], in which 41% of

the respondents considered it very good and 56% considered it good. To increase profitability,

marketing at the national and international levels is recommended. Although there are routes

associated with denominations of origin, such as the wine of Jerez, which receives approxi-

mately half a million tourists a year, there are others, such as the Denomination of Origin of
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Pedroches Ham, that only receives 15,000 tourists a year. By taking advantage of the knowl-

edge that tourists have of some routes, it may be possible to combine routes for various prod-

ucts to further promote tourism.

In terms of the expectations that tourists had regarding the route, 94.3% reported that the

route met their expectations, indicating high value for the product offered. However, the

Table 3. Tourist profile of gastronomic tourism in Andalusia.

Block Factor Classification Percentage

Personal characteristics of gastronomic tourists Age 18–29 years old 15.2%

30–39 years old 18.4%

40–49 years old 20.5%

50–59 years old 38.6%

More than 60 years old 7.3%

Education level No studies completed 0.5%

Primary studies 17.3%

Secondary studies 64.3%

Higher studies 18.0%

Gender Male 54.6%

Female 45.4%

Marital status Single 28.3%

Married 48.5%

Divorced/separated 22.7%

Other status 0.5%

Level of monthly income of the family unit Less than 1000 euros 13.2%

1001–1500 euros 18.7%

1501–2000 euros 35.1%

2001–2500 euros 20.6%

+ than 2500 euros 12.4%

Whom did you travel with? Alone 6.3%

Accompanied by my partner 43.2%

With friends 9.0%

With family members 41.5%

Where are you from? Andalusia 72.4%

Rest of Spain (except Andalusia) 23.1%

European Union (except Spain) 4.1%

Rest of the world (except European Union) 0.4%

Employment status Employed by others 67.7%

Self-employed 24.3%

Retired 5.6%

Unemployed 2.1%

Student 0.3%

Duration of the trip Less than 24 hours 53.4%

2–3 days 35.3%

More than 3 days 11.3%

Daily expenditure Less than 30 euros 5.2%

30–64 euros 28.4%

65–100 euros 49.3%

More than 100 euros 17.1%

Source: Own elaboration.

https://doi.org/10.1371/journal.pone.0246377.t003
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experience could be improved by adding more signs; some tourists found it very difficult to

locate some wineries or oil mills and got lost along the way. In addition, more audio-visual

media explaining the production of the product (15.2%) or brochures that explain the destina-

tion (26.42%) may make the trip more enjoyable for tourists.

Notably, 58.3% of the tourists travelled specifically because of the gastronomic route, mak-

ing it the main objective of the trip, and 90.2% reported that the price was reasonable for the

quality of the tourist product.

The primary motivation for gastronomic tourism (Table 5) is to learn about the production

of wine, oil, ham, etc. (58.6%), with wineries, oil mills or drying facilities being the main tourist

attractions [29, 35, 63], where at the end of the visit, the tourist was able to taste the product

and appreciate the quality of the gastronomic product. Furthermore, 98.1% of the respondents

would be satisfied with the creation of a combined route for gastronomic products because

they think that doing so will enrich the gastronomy, making it more attractive through the

pairing of products, e.g., wine-ham, oil-cheese, etc.

Table 4. Univariate analysis results for the survey of gastronomic tourists in Andalusia: Questions about the visit.

Block Question Classification Percentage

Questions about the

visit

How many people are with you on this trip? 1 person 4.1%

2 to 4 people 73.4%

More than 4 people 22.6%

Has the PDO or gastronomic route met your expectations? Yes 94.3%

No 5.7%

What would you improve? Nothing 10.1%

Signage 37.2%

Explanation of the route or the PDO 26.4%

More audio-visual media 15.1%

Other 11.2%

Would you be interested in receiving more information after the visit? Yes, if it is free of charge. 52.1%

Yes, in any case 28.3%

I do not consider it necessary 19.6%

Did you come expressly because of this gastronomic route or did you learn of it

while in Andalusia?

I came expressly because of the

route

58.1%

I learned about it in Andalusia 41.7%

Does the price paid seem reasonable? Yes 90.2%

No 9.8%

How did you learn about the route? Travel agency 18.4%

On the internet, through social

networks

50.5%

Recommended by friends and family 25.3%

Brochures 2.6%

Other media 3.2%

Would you try a similar route in the future? Yes 68.1%

No 31.9%

Were you satisfied with the visit? less than 25% 1.6%

25% - 50% 2.1%

51–75% 4.7%

76% - 99% 36.2%

100% 55.4%

Source: Own elaboration.

https://doi.org/10.1371/journal.pone.0246377.t004
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Regarding the assessment of tourist management at the places visited, 60.4% reported that

the management was good, and 98.1% indicated that routes with multiple gastronomic prod-

ucts should be offered, as well as theatrical representations of the period represented; in some

inland towns of the province of Cordova where there are Roman sites, theatrical productions

are part of the route, with very high acceptance among gastronomic tourists [66].

Based on the univariate analysis results, we can highlight that the tourists in Córdoba and

the province were very satisfied with the product, were knowledgeable about the subject and

believed that combined products should be created. There was also appreciation regarding the

lack of coordination in the management of the product in part by having visited similar sites.

Therefore, Córdoba has great market potential for this tourism niche, but it is necessary to ade-

quately manage and coordinate public and private entities to offer a quality product and

increase tourism deals, especially at night, which will increase overnight stays and the average

expenditure of tourists; these are two handicaps in Córdoba if the actions that are carried out

are individual and not coordinated.

If we analyse the valuation provided by gastronomic tourists in Andalusia (Fig 4) and com-

pare that with the valuation provided by tourists in general (sun and beach, cultural tourism,

Table 5. Univariate results for the survey of gastronomic tourists in Andalusia: Motivation.

Questions about the

motivation for the visit

What motivated you to visit? Learn the culinary tradition of the

place

32.5%

Learn the process of making wine, oil,

ham, etc.

58.6%

Attend food festivals 6.2%

Visit ham, oil and wine museums. 2.7%

How do you assess the tourism management at the sites you have visited? Good 64.1%

Regular 30.3%

Bad 5.6%

What do you think about the creation of a combined route for various

gastronomic products and theatrical productions at destinations?

I agree 98.1%

I do not agree; I prefer single

gastronomic routes, not combined

1.9%

Source: Own elaboration.

https://doi.org/10.1371/journal.pone.0246377.t005

Fig 4. Comparison of the valuations by gastronomic tourists in Andalusia with respect to table 2019. Source:

Prepared by the authors based on data from the Ministry of Tourism and Sports of Junta de Andalucı́a.

https://doi.org/10.1371/journal.pone.0246377.g004
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etc.), on average, gastronomic tourists had a better perception index for the tourist product

(8.1 compared to 8), with very positive assessments of the treatment received (8.9) and the

catering (8.3). Andalusia also obtained high value ratings for health care. In the current situa-

tion, after having passed the first wave of COVID-19, feeling protected at a tourist destination

is a positive incentive to travel. Gastronomic tourists place higher value on Andalusia than do

general tourists.

With the objective of deepening the analysis among the different variables, bivariate analy-

sis was performed. There was a strong relationship between age and the degree of satisfaction

(χ2 = 235.88, p = 0.003), as older tourists placed higher value on the route. Age also influenced

the knowledge regarding the route (χ2 = 34.32, p = 0.0006); younger tourists used new technol-

ogies, the internet, social networks and tourism websites, while older tourists received recom-

mendations from friends and family. There was also a strong relationship between the reason

for taking the route and age (χ2 = 64.5, p = 0.00).

However, there was no relationship between visit motivation and gender (χ2 = 0.11,

p = 0.99) or income level (χ2 = 5.47, p = 0.94).

Additionally, the education level and degree of satisfaction were related; tourists with higher

education levels had lower degrees of satisfaction because either the explanations regarding the

processing of products were not correct (lack of professionalism) or they believed that more

audio-visual media were needed (χ2 = 24.05, p = 0.02).

Gastronomic tourism is a niche market that is not sufficiently exploited in Andalusia and

therefore has great potential for development, which, combined with other forms of cultural

tourism, could generate wealth and expand the cultural offerings of Andalusia [12, 19, 52].

ARIMA for predicting the demand for gastronomic tourism in Andalusia

Andalusia is the leading region in Spain in terms of sales of agri-food products abroad, which

have a positive impact on the economy of the region and on the number of gastronomic tour-

ists who travel to this region to learn about production processes. Despite the existence of this

tourist segment, gastronomic tourism is not being sufficiently exploited, mainly among inter-

national tourists, because there are very few tourists compared with those in other already

established international gastronomic destinations, such as France or Italy. The Basque Coun-

try and Catalonia are the most popular gastronomic destinations in Spain, with Andalusia

being less prominent. To try to improve this situation, Junta de Andalucı́a has launched an

advertising campaign named “Tasty Andalucı́a”, which is aimed at international tourists who

visit the region to promote the agri-food and fishery products of the region, especially products

covered by quality labels, such as PDOs, PGIs and organic products. With the aim of promot-

ing gastrotourism, advertising has been conducted through the internet, social networks and

other actions targeting gastronomy audiences at the international level so that the products are

also consumed by the tourists when they return to their respective countries of origin.

However, what is the potential demand for gastronomic tourism in Andalusia? Can it be

deseasonalized? These are necessary questions that need to be answered. For this, studies that

evaluate the evolution of gastronomic tourism in Andalusia are essential, as well as the applica-

tion of the necessary marketing tools to stimulate such tourism.

There are no studies that forecast the potential demand for gastronomic tourism in Andalu-

sia; however, there are studies on products such as ham [90] oil, [54, 91] and wine [28, 48].

This work is a novel contribution that fills this research gap, which mainly exists due to the dif-

ficulty of obtaining data on the number of gastronomic tourists, as the statistics available to

companies that are dedicated to tourism are scarce. In this research, information regarding

tourists who travel different gastronomic tourism routes (especially those for wineries, oil
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mills, dryers and restaurants) was collected. ARIMA models were used to predict the tourist

demand [83, 84, 91].

Fig 5 shows a slightly growing trend for gastronomic tourism demand in the 5 years ana-

lysed (January 2015 to January 2020). There was also variance, which was corrected with Box-

Cox transformation, λ = 0.3; additionally, the mean trend and cycle trend were corrected by

calculating the difference between the mean and cycle trends.

The SARIMA model [(1,1,10) (0,1,0) 12] for the estimated monthly demand for gas-

tronomic tourism was as follows (Table 6):

(1–0.364731 B) (1-B) 1 (1-B 12) 1 Tourists 0.3 = (1+ 1.376113) at

tϕ1 = 12.09682� tθ1 = -6.918053�

� Significant parameters for α = 0.05.

Tables 7 and 8 show the different validation tests, such as the Ljung-Box test, for the model.

The null hypothesis of the absence of an autocorrelation is met; i.e., the probability is higher

than the 1% significance level (Prob. column).

The ARCH statistic (Table 9) indicates that in the model, there is no autoregressive condi-

tional heteroscedasticity (null hypothesis); i.e., the probability (0.2045) is greater than the 5%

significance level.

Fig 5. Evolution of the demand for gastronomic tourism in Andalusia (January 2015—January 2020). Source:

Own elaboration.

https://doi.org/10.1371/journal.pone.0246377.g005

Table 6. Bivariate analysis.

Associated variables χ2 df P-value

Age of the tourist/degree of satisfaction with the route taken 35.88 16 0.003

Education level/degree of satisfaction with the route conducted 57.6 12 0.0

Age of the tourist/knowledge of the route 34.32 12 0.0

Age of the tourist/reason for taking the route 64.5 9 0.00004

χ2, chi-square statistic; related variables, α = 0.05; df = degrees of freedom. Source: Own elaboration.

https://doi.org/10.1371/journal.pone.0246377.t006
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In Fig 6, the predictions obtained for the year 2021 and their comparison with the year

2019 are provided. The year 2020 was omitted because it is an atypical year; i.e., due to the pan-

demic, the closing of borders and restriction of movement within Spain, it was not possible to

travel in the months of March to June 2020. These predictions are made under the assumption

that the pandemic is controlled and that the borders are fully open, with no restrictions on

tourist entry.

It is expected that during the year 2021, there will be slight growth in gastronomic tourism,

especially for the national market because many people are still hesitant regarding travelling

abroad due to the fear of closing borders in the face of a possible new wave of the pandemic;

Table 7. Estimation of the demand for gastronomic tourism in Andalusia.

Dependent Variable: D(TURISTAS^0.3,1,12)

Method: least squares

Sample (adjusted): 2016 M03 2020 M01

Variable Coefficient Std. Error t-Statistic Prob.

AR(1) 0.364731 0.030151 12.09682 0.0000

MA(1) -1.376113 0.198916 -6.918053 0.0000

Source: Own elaboration.

https://doi.org/10.1371/journal.pone.0246377.t007

Table 8. Ljung-Box statistics.

Sample: 2015 M01 2020 M01

Included observations: 47

Q-statistic probabilities adjusted for 2 ARMA terms

Autocorrelation Partial Correlation AC CAP Q-Stat Prob

. |. | . |. | 1 0.016 0.016 0.0126

��� |. | ��� |. | 2 -0.364 -0.365 6.8020

. |. | . |. | 3 -0.041 -0.031 6.8884 0.009

. |. | �� |. | 4 -0.057 -0.218 7.0610 0.029

. |. | . � |. | 5 -0.038 -0.077 7.1423 0.067

. |. | . � |. | 6 -0.003 -0.134 7.1429 0.129

. |. | . � |. | 7 -0.011 -0.089 7.1503 0.210

. |. | . � |. | 8 0.007 -0.084 7.1534 0.307

. |. | . � |. | 9 0.008 -0.070 7.1577 0.413

. |. | . � |. | 10 -0.024 -0.094 7.1941 0.516

. |. | . |. | 11 -0.003 -0.065 7.1947 0.617

. |. | . � |. | 12 0.007 -0.074 7.1978 0.707

. |. | . � |. | 13 -0.005 -0.067 7.1996 0.783

. |. | . � |. | 14 -0.002 -0.068 7.1999 0.844

. |. | . |. | 15 0.003 -0.061 7.2004 0.892

. |. | . |. | 16 -0.002 -0.065 7.2008 0.927

. |. | . |. | 17 0.007 -0.050 7.2046 0.952

. |. | . |. | 18 0.006 -0.052 7.2075 0.969

. |. | . |. | 19 -0.006 -0.053 7.2101 0.981

. |. | . |. | 20 -0.002 -0.051 7.2106 0.988

Source: Own elaboration.

https://doi.org/10.1371/journal.pone.0246377.t008
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therefore, the national market will improve the data for the sector. As can be observed, July

and August are the months with the greatest number of gastronomic tourists, coinciding with

the summer holidays; there is also an increase in tourists in December, coinciding with the

Christmas holidays. Although gastronomic tourists generally take day trips and do not stay

overnight, complementary activities, especially at night, should be promoted. Thus, destina-

tions can provide attractive offerings that allow tourists to spend the night, thus, increasing the

average spending and eliminating the strong seasonal tourism in Andalusia. Historically, sun

and beach tourism constitutes 80% of the sector, with coastal areas being underutilized from

October to April. Gastronomy and cultural heritage, both tangible and intangible, can mitigate

this trend and attract tourists throughout the year.

Discussion

Gastronomy is increasingly motivating tourists’ travel intentions, with gastronomic destina-

tions becoming increasingly visited places, decreasing the seasonality of sun and beach tour-

ism. This statement coincides with studies from [88–90, 92, 93].

There is, however, no regional brand that characterizes gastronomy as outlined in the

research [16], which in turn could attract a larger volume of tourists. Nevertheless, a collabora-

tion between public organizations and private entities, similar to that existing in Nordic coun-

tries [94], aims to actively promote the Andalusian gastronomic heritage. Under this

gastronomic basis and since 2018, the Junta de Andalucı́a, local authorities and private busi-

nesses, have elaborated marketing campaigns such as “Andalucı́a, Paisajes con Sabor”, aiming

to increase the volume of tourists that visit the region. This target consumer group of tourists

currently exceeds 3 million people, and primarily come to enjoy cuisine, oenological wealth,

Table 9. ARCH test for heteroscedasticity.

Heteroskedasticity Test: ARCH

F-statistic 2.758233 Prob. F(1,44) 0.1039

Obs � R-squared 2.713506 Prob. chi-square (1) 0.0995

Source: own elaboration.

https://doi.org/10.1371/journal.pone.0246377.t009

Fig 6. Prediction of the demand for gastronomic tourism in Andalusia (2021 and its comparison with the year

2019). Source: own elaboration.

https://doi.org/10.1371/journal.pone.0246377.g006
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olive grove and the landscape of inland Andalusia, showing promising potential to propel the

economic development in the region as has happened in other Spanish regions [95].

Although there are gastronomic routes created around these products protected by quality

labels, these routes are not well visited because these products do not have defined gastronomic

routes, such as those for extra virgin olive oil, traditional dishes of Jewish or Arab origin and

singular raw materials [91], as shown by the results obtained, which are similar to the studies

carried out in the region of Extremadura [96] or Catalonia (Spain) [54].

This study shows that the gastronomic tourists studied have very similar motivations to

those who visit other gastronomic destinations, which mainly include learning about the

manufacturing process and tasting the product, especially wine [2, 14, 20]; additionally, they

have a higher average income, and their average expenditure per day is higher than that of sun

and beach tourists, as they are mature tourists (50 to 59 years of age); however, in other gas-

tronomic destinations, the tourists are younger [82] because the destination, in addition to

gastronomy, is complemented by aquatic and sports activities.

Investing in the development of local activities in Andalusia that combine traditional food

and tourism could yield long-term, sustained gains for rural areas in the region, as shown in a

similar case study in Poland [64]. This is particularly evident considering Andalusian cuisine

combines products (ham, oil, wine, etc.) in sophisticated dishes to provide a unique gas-

tronomic experience, which are increasingly in high demand by both national and foreign

tourists, as is the case in other countries [55–57].

Conclusions

This study highlights that there are gastronomic products, such as olive oil and ham, in Anda-

lusia (Spain) that are part of the rich Mediterranean cuisine and are protected by PDOs; these

resources are not being valued from the tourist point of view, causing a loss of economic

opportunity, mainly in rural inland areas [1].

It is important to understand the motivations, profiles and demands of gastronomic tourists

and to create a tourist products according to their needs. However, it is necessary to increase

gastronomic tourism in Andalusia because it is currently low. Some businesses, such as hotels

or restaurants, are not profitable because the predominant type of tourism in Andalusia is that

of locals, and thus, they do not spend the night and spend little on eating, although they do

buy food products when they visit wineries, oil mills or dryers, purchasing souvenirs, wine, oil

or ham. It is necessary to promote Andalusian gastronomy in markets other than Spain, as

occurs in other Spanish communities such as Extremadura, where gastronomic tourists tend

to spend the night [93], increasing the average daily expenditure. To compete with an attrac-

tive tourism product in both national and international markets, a consistent and solid offer

adapted to different motivations is needed, requiring private and public coordination and con-

crete actions to increase and enhance the gastronomic routes in Andalusia. It is necessary to

attract investors or “business angels” who are willing to create wealth and gamble on gastron-

omy through tourism as a business opportunity. In addition, Andalusian gastronomy should

be offered on social networks, since the majority of gastronomic tourists to Andalusia learn

about the gastronomic routes through the internet, and according to Rodriguez et al [94],

Facebook is a vehicle that has positioned gastronomic products that attract tourists in other

countries. In the case of Andalusia, it is essential to depend on the national tourist market in

times of crisis because in the previous economic crisis for Spain and especially Andalusia, the

economic engine that improved the balance of payments was foreign tourism.

The predictions obtained with the SARIMA model indicate a slight increase in demand,

with this increase in tourists being an opportunity for the economies of rural areas, which
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represent the majority of the municipalities in Andalusia. After the COVID-19 pandemic,

tourists may prefer less crowded places, located mainly in areas in contact with nature [97–99]

and where they have more personalized attention and contribute to environmental sustainabil-

ity; gastronomy in Andalusian is a good example of this.

It can be concluded that the culinary wealth of the Andalusian region constitutes a heritage

that has not yet been sufficiently exploited. The efforts of many public bodies (Junta de Anda-

lucı́a and Ayuntamientos) and private entities (designations of origin, wineries, cooperatives,

hotels, restaurants, gastronomic associations, etc.) have not translated into a considerable

increase in the number of gastronomic tourists, although those who participate are very satis-

fied and anticipate repeating their experience. The motivations for gastronomic tourism vary

and depend in part on the profile of tourists, but what has been shown is that currently in

Andalusia, gastronomic tourists are mainly from the region, and there are very few interna-

tional tourists. Many tourists are concentrated in coastal areas, were Mediterranean gastron-

omy is appreciated, and visit wineries and oil mills. Currently, wine and wineries generate

more than 25% of gastronomic tourism.

Gastronomy is a complement to other motivations for tourism, serving as a way to improve

life and as a reminder of lived experiences. This tourist segment, considered strategic for both

territorial and economic development, should be promoted and consolidated, given its high

added value. In short, olive oil tourism, wine tourism and ham tourism are products with great

growth potential that can favour the economic and territorial development of some Andalu-

sian inland regions and constitute quality tourism offerings that meet the expectations of

visitors.

For future lines of research, this study could be carried out in other destinations in Spain

such as Canary Islands or Balearic Islands, and the results obtained in this work could be com-

pared with those of other destinations. Another possible line of research could be to perform

this same study in Andalusia, but aimed at international tourists, in order to examine their

motivations and thus establish a segmentation of the touristic offerings of the community

according to the type of tourist, national or international.
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