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Introduction

Due to the dynamic nature of the wine sector, in recent decades a growing number of
practitioners and academics have become interested in analyzing the various stages
of the wine consumption process as well as the preferences and behavior of wine
consumers. The dynamics are primarily reflected in the diversification of offer, reduced
consumption in traditional wine producers and the emergence of new producer and
consumer regions (Martinez et al., 2006). Moreover, in developed societies, consumer
preferences and behaviour becomes diverse and creates continuous socio-economics
changes, but also changes in modern lifestyles. These processes have led to a different
pattern of consumption of alcoholic beverages, especially wine, in the sense of reducing
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the consumption of table wine and increasing demand for quality wines and wines with
regional specificity (Caniglia et al., 2006). However, consumers are faced with a choice
between non-regional but more familiar wines, and newer, regional or local lesser-
known products (Kolyesnikova et al., 2008; Di Vita et al., 2019).

The European Union is the world’s leading producer of wine, accounting for about
60% of global production and consumption, while top producers are Italy, France and
Spain (Kotzeva et al., 2018). The wine industry in Republic of Serbia is showing signs
of significant growth in last decade. With 198 million tons of wine produced in 2014,
Serbia ranked 19th among the world and 12th among European wine producers (FAO,
2015). The majority of Serbian wines are produced in local wineries. A gradual increase
in both, production and consumption of high quality wines can be noticed. The growing
number of wine producers in Serbia presents a challenge for marketing professionals to
formulate a strategy targeting Serbian consumers.

The purpose of this paper is to empirically research the consumers’ preferences
towards characteristics of local wines in Serbia, as well as to determine whether
those preferences are heterogeneous. To our knowledge, several research related to
consumers’ preferences, wine choice and purchase behaviour were conducted in Serbia
(Vlahovi¢ et al., 2012; Radovanovi¢ et al., 2017). For the purpose of modeling and
analyzing consumer preferences in choosing wines, this paper uses the Discrete Choice
Analysis (DCA). DCA refers to the class of the probabilistic selection model, which
emerged in mathematical psychology. It has been widely used to measure individual
preferences in many fields, and in recent years, there has been a growing body of
research in wine-related research to address the preferences of both consumers and
sellers (Lockshin et al., 2006; Veale & Quester, 2008; Tempesta et al., 2010; Kallas et
al., 2013; Tait et al., 2019).

Related literature

The unique and at the same time the very complex nature of wine causes a special
selection process in comparison with other consumer products. When purchasing,
consumers are faced with a huge number of brands, numerous grape varieties and
regions of origin, as well as a wide range of prices to choose from (Mueller et al., 2010).
Furthermore, the specificity of wine as a product affects the willingness of consumers
to even try out a particular type of wine (Everett et al., 2018).

The literature have identified a numerous factors that influence the consumer’s wine
purchase decision. Two categories of factors are particularly distinguished: extrinsic
and intrinsic attributes (MacDonald et al., 2013). Intrinsic attributes are those associated
with physical characteristics such as vintage, grape type, year of production and sensory
characteristics of the wine such as taste, flavor, sugar content and colour. Extrinsic
attributes refer to non-sensory characteristics of wine among which are price, region of
origin, brand name and packaging (Lu et al., 2017).
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Although most studies on wine consumer behavior are focused on red (Mehta and
Bhanja, 2018; Sena-Esteves et al., 2018) or white wine (Saliba et al., 2009), recent
market trends show the growing worldwide popularity of rose wine, leading to an
increase in research studies related to this type of wine (Kolyesnikova et al., 2008;
Wang & Jeffery, 2018; Capitello et al., 2019).

The results of numerous studies indicate that wine prices depend on the quality,
reputation of the producer and other sensory and non-sensory characteristics of the
wine (Lockshin et al., 2006). Therefore, the price can be an important cue when the
product cannot be evaluated prior to purchase and when there some risk of making a
wrong decision, such as while purchasing wine in the retail stores (Chrea, et al., 2011).
Veale and Quester (2008) concluded that respondents perceived even poor quality
wines as tasty, if they are expensive and with a reputable country of origin.

In addition to price, grape variety has been found to be one of the most influential
factors when buying wine in retail stores (Thomas & Pickering, 2003; Mehta & Bhanja,
2018), while region of origin is one of the most important factors for consumers when
choosing a wine in restaurants and bars (Corsi et al., 2012). Many authors consider
packaging and label design to be major marketing tools for attracting consumers
and influencing their choices (Rocchi & Stefani, 2005; Saenz-Navajas et al., 2013;
Tempesta et al., 2010).

The literature indicate that the region of origin affects consumers’ preferences significantly
(Kallas et al., 2013). Lecocq and Visser (2006) found out that consumers are willing to
pay a higher price for the local and national wines. Perrouty et al. (2006) found that
less experienced consumers are more likely to consider wine origins, but some studies
showed that even high involved consumers and wine experts can be strongly influenced
by this cue. Recently, Escobar et al. (2018) used Generalised Multinomial Logit Model
to determine the impact of the 2008 economic crisis on preferences of the citizens of
Catalonia towards four wine attributes: wine origin, wine references, grape variety, and
price. The research showed that the wine origin was the most important attribute before
the crisis, while the price became the most important attribute during the crisis.

Materials and methods

This study aims to explore the habits and preferences of consumers of wine in Serbia.
The results of the study should answer questions such as: (1) Which wine characteristics
most influence consumers’ choices; (2) How important is price of wine; (3) To what
extent consumers’ preferences are heterogeneous; (4) Is there a difference between the
preferences and behavior of certain socio-demographic groups of respondents; and (5)
Whether and to what extent habits arise from or are conditioned by preferences. To
determine individuals’ preferences, an online discrete choice experiment was conducted
on individuals older than 18 years who consumed wine at least once in the past year.
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Discrete choice analysis

Discrete choice analysis (DCA) is a stated preference method based on micro-economic
theory and Lancaster’s characteristics approach to consumer demand, according to
which consumers attempt to maximize their benefit derived from the consumption
of the characteristics of products (products attributes), rather than from products as a
whole (Lancaster, 1966; McFadden, 1974).

The basic assumption of the DCA is that any product or service can be defined as a
combination of different levels of multiple attributes. In the experimental procedure,
individuals are presented with sets of alternatives that differ in the levels of their
component attributes, and for each choice set they are asked to choose the most preferred
alternative. The outputs from DCA, the so-called utility results, are numerical values
that reflect the extent to which each attribute and level influences customer choice
(Kuzmanovic et al., 2020).

The benefits of using DCA to reveal the preferences of individuals are numerous. Firstly,
the choice tasks are very similar to real purchasing situations in which respondents have
to make trade-offs between conflicting attributes such as price and quality. Secondly,
DCA preferences are measured indirectly, which can reduce the bias of strategic
responses. Furthermore, utilities are calculated at the individual level and can be used
for the purpose of post hoc segmentation (Popovi¢ et al., 2018).

There are five main steps in conducting Discrete Choice experiments. The first step is
to identify the key product attributes and corresponding levels that best describe the
product and allow them to differentiate one from the others. An experimental design
should be generated based on these attributes and levels. Respondents’ answers are then
analyzed at the aggregate level using Logit method or for each individual respondent
in the sample using Hierarchical Bayes method. In addition to revealing respondents’
preferences, the data obtained can be further used for segmentation as well as for
predicting and simulating market shares and profits. It is also possible to measure
willingness-to-pay for a change in attribute levels.

Attributes used in the experiment

In accordance with the research objective and based on the literature review, two
extrinsic (winery, price) and three intrinsic attributes (type, sweetness and sparkling),
were taken into consideration in this study (see Table 1). Depending on grape variety,
three types of wine are distinguished. Thus, for an attribute Type we choose three
levels: Red, White and Rosé. Wines can be made with a wide range of sweetness levels,
from dry to sweet one. According to EU regulation 753/2002 (eur-lex.europa, 2002),
the following terms may be used on the labels both table and quality wines depending
of the sugar content: Dry, Medium dry, Medium and Sweet. Based on the amount of
carbon dioxide in the wine, it can be either sparkling i.e. with significant levels of
carbon dioxide in it, making it fizzy, or non-sparkling (still).
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We have developed the levels of the attribute Winery from available data on the Serbian
wine market. There is a considerable number of small family winery in Serbia, whose
wine is considered to be of high quality and popular among the consumers. Therefore,
in addition to an industrial winery with a tradition (Rubin), five more wineries has been
taken into account (see Table 1). These wineries were selected for being one of the most
popular in Serbia (Portal Vino, 2016). Moreover, in 2016, Cabernet Sauvignon Reserva
2012 “Podrum Radovanovi¢” was declared best Serbian red wine, while Triumph Gold
2015 of Aleksandrovi¢ winery was proclaimed as the best white wine. The Best rose
wine award went to the Zvonko Bogdan Winery for the popular Rose sec 2015, while
the best sweet wine was the Black Tamjanikae 2015 of Matalj Winery. Prices on the
Serbian wine market for the wines of these wineries range from 400rsd to 1600rsd, thus
the four price points were selected for the attribute Price.

Table 1. Key attributes and corresponding levels

Attribute |Level 1 Level 2 Level 3 Level 4 Level 5 Level 6
Winery Rubin Kovacevic¢ Radovanovi¢ | Aleksandrovi¢ |Z.Bogdan |Matelj
Type Red Rose White

Sweetness | Dry Medium dry Medium Sweet

Sparkling | Sparkling |Non-sparkling

Price 400 RSD | 800 RSD 1200 RSD 1600 RSD

The choice experiment design and survey technique

Based on selected attributes and their levels, a total of 576 (= 6x3x4x2x4) virtual wine
concepts could be constructed, giving a large number of choice tasks. However, it is
unrealistic for respondents to compare and select from such a great number of tasks.
Usually respondents are becoming fatigue after comparing more than 15 concepts.
Thus, in this study blocked fractional factorial choice design was created using software
conjoint.ly. Blocks are partitions of the choice tasks in the design of experiment that
contain a limited number of choice questions for each respondent. In our study, an
experimental design with 70 choice tasks was partitioned into seven blocks so that
each respondent evaluated only 10 choice tasks, each consisted of three full profile
wine alternatives plus the “none of the above” option. In this way, the survey covered a
total of 210 (10x3x7) profiles. The no-choice option is included to give a more realistic
purchase situation and thus increase data validity. Participants were asked to select the
bottle of wine they would most like to buy.

Along with the choice tasks, respondents were presented with a short survey that
included socio-demographic data such as age, gender, household income, level of
education, as well as data on wine consumption habits (wine type they most commonly
drink, drinking frequency, place, and quantity). One of the additional questions was
about the willingness to try new wines. To test the questionnaire, the survey was piloted
using a sample of 20 respondents. As DCA calculates preferences for each individual
respondent, a large sample is not necessary for the results to be valid. To collect
responses, this study used an online survey. Online surveys have been shown to be
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suitable for discrete choice experiments due to ease of completion, time savings and
high response rates. In accordance with the purpose of the study, the respondents were
recruited through convenient sampling method. The survey was distributed on social
networks, wine-related forums and distributed by e-mail. The intention was to select
participants who would be willing to provide the most relevant information, the request
being that they occasionally or frequently consume wine.

Analytical method

Discrete choice models (DCMs) can be derived from Random utility theory (RUT),
providing a mathematical form that associates consumer utilities with product attributes
(Zhu, 2007). A DCM specifies the probability that an individual chooses a particular
wine concept, with the probability expressed as a function of observed variables that
relate to the concepts and the individual. The probability of individual i choosing
alternative j from a set of J mutually exclusive alternatives is given by:

B =PWU,2U, |keJ) Vk#ji=1,..1, (1)

where Uj, is the utility that individual i obtains from choosing alternative j and can be

)

can be decomposed into an explainable component /; and random component e,:

Uu:Vij+5ij‘

l )
Random component e, Tepresents the unobservable or unobserved sources of utility
that can be due to unobserved preference variation, variability within and between
individuals and measurement error. ¥, is a deterministic component of utility associated
with the observed factors (attributes) that influence it. The functional form for V:/ is
usually linear additive form that maps the multidimensional attribute vector into one-
dimensional total utility:

K L

V= ZZﬁiklxjkl 3)

k=1 I=1
where f,, represents utility respondent i attaches to /™ level of attribute k, k =1,...,K

also known as part-worth utility, and x, is a binary variable that equals 1 if hostel /
contains level / of attribute k, otherwise it equals 0.

To estimate the model parameters (part-worth utilities associated with attribute levels),
multinomial logit model or Hierarchical Bayes (HB) estimation can be used. However,
in this study HB was used due to its possibility to estimate individual-level parameters.
HB estimation implies that hierarchical models are analyzed using Bayesian methods
that are based on the assumption that probability is expressed as a degree of belief. The
value of the HB model lies in its ability to estimate more parameters with fewer data
collected from each respondent.
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Estimated part-worths reflects how strongly that level influences the decision to choose
a certain wine. Attributes with large variations in the influence are consider as more
important. Accordingly, relative importance of each attribute for each respondent are
calculated by dividing the utility range for each attribute separately with the sum of the
utility ranges for all attributes (Kuzmanovic et al., 2013):

max fy; = mlin il

ik K .
Z(m}ax i —min ikl) )

k=1

These individual values of the relative importance of the attributes can be further used
to calculate the attributes importance for the sample as whole if the preferences prove
to be homogeneous, or at the cluster level in the case of heterogeneous preferences.

For the purpose of preference-based, i.e. post hoc segmentation, both hierarchical
and nonhierarchical clustering techniques can be used. One of the techniques that has
proven to be suitable for clustering individual part-worths is k-means cluster analysis.
It is a nonhierarchical technique that aims to partition / vectors of part-worths into k&
clusters in which each observation belongs to the cluster with the closest mean. Despite
the fact that the problem of minimizing within-cluster variances is computationally
demanding, efficient heuristic algorithms converge quickly to a local optimum. The
key feature that make algorithms efficient is that the number of clusters k is an input
parameter. Since inadequate choice of k may produce poor results, it is important to run
diagnostic tests to determine the adequate number of clusters.

Results

Sample characteristics

Data were collected online using Conjoint.ly platform in June 2017. In total, 256
individuals answered the survey. After the elimination of incomplete and low quality
surveys, an eligible answers of 240 respondents were used in analysis. The sample
characteristics as well as respondents’ habits concerning wine consumption are
presented in Table 2.

As young people use the internet more and are more willing to fill out surveys, it is
not surprising that as many as 42.92% of the sample are students. With regard to the
frequency of wine consumption, 34.17% of respondents indicated they drink wine once
amonth, 25.83% drink wine once a week, while only 12.5% % of them stated that they
drink wine several times a week or even every day (2.08%). Respondents state that
most often consume wine in restaurants (34.17%), and most of them drink white wine
(45.42%). As much as 81.67% of respondents are willing to try new brands and types
of wine, with woman being more willing than men. Only one third of the respondents
(32.5%) do not choose wine depending on the food they consume, while 31.65% of
them declared that the choice of the wine type is affected by the season. More than half
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of the respondents (60%) mostly buy domestic (Serbian) wine brands. Furthermore,
respondents most often choose to have Rose wine in restaurants or bars (very rarely at
home), while red wine they prefer to have at home.

Table 2. Socio-demographics data and respondents’ habits

Demographic Category Frequency Percentage
Gender Male 123 51.25%
Female 117 48.75%
Age 18-20 17 7.08%
21-40 194 80.83%
41-60 21 8.75%
>61 8 3.33%
Level of education Primary school 9 3.75%
High school 43 17.92%
Undergraduate 140 58.33%
Master degree 45 18.75%
PhD degree 3 1.25%
Employment status Student 103 42.92%
Unemployed 16 6.67%
Employed 116 48.34%
Retired 5 2.09%
Averaged monthly income do 25000 34 14.17%
25000-50000 80 33.33%
50000-75000 58 24.17%
>75000 68 28.33%
Frequency of wine consumption Every day 5 2.08%
Several times a week 30 12.50%
Once a week 62 25.83%
Once a month 82 34.17%
Rarely 61 25.42%
Quantity 1 glass 45 18.75%
2 glasses 90 37.50%
3 glasses 42 17.50%
at least 4 glasses 63 26.25%
Place of consumption At home 56 23.33%
At friends’/family place 55 22.92%
In clubs/pubs 47 19.58%
In restaurant 82 34.17%
Type of wine commonly consumed White 109 45.42%
Red 66 27.50%
Rose 65 27.08%

Source: Authors’ calculations
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Aggregated preferences

The results of the analysis are given in Figure 1 and Figure 2, with Figure 1 showing
the importance of attributes. It can be seen that Winery is the most important attribute
to Serbian consumers, with an average importance value of even 59.43%. The attribute
Type is shown to be second by importance (24.69%). The third ranked attribute is
Sweetness (8.8%) followed by Sparkling (4.92%), while the least important attribute is
Price with importance values of just 2.16%.

Figure 1. Relative importance of attributes (in %)

70.00

59.43
60.00

50.00
40.00

30.00 24.69

20.00

8.80
10.00 4.92

2.16

Winery Type Sweetness Sparkling Price

Source: Authors’ calculations

A more detailed insight into averaged preferences toward attribute levels (part-
worths) is given in Figure 2. When it comes to the most significant attribute, Winery,
respondents most prefer Kovacevié, followed by Radovanovi¢. The least desirable are
Matalj and Rubin. On average, respondents almost equally prefer white and rose, and
at least red wine, with an affinity for sweeter and sparkling wines. Looking at the
price attribute, it can be seen that there is no significant difference between the utilities
attached to it levels (price points), with the slightly higher part-worth assigned to the
price of 1200rsd. At first glance, respondents do not seem to be price sensitive, which
is not in line with findings in the literature where price is one of the most important
factors. We further used socio-demographic and psychological variables (gender of the
respondents and willingness to try new tastes and wines) to define segments a priori,
and to test whether they differ in preferences and behavior.
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Figure 2. Averaged part-worth utilities
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As can be seen from Figure 3, there are some differences among the segments when it
comes to the importance of attributes. Winery and Price are more significant for men
than for women, who in turn, attach more importance to the remaining three attributes.
This is especially true for the Type attribute. Furthermore, women prefer sparkling,
medium or sweet rosé wines, while men prefer non-sparkling white wines. Those who
are unwilling to try new brands and types of wine, attached more importance to the
attribute Price and less to the Type attribute than other groups of respondents. They
prefer cheap non-sparkling rose wines, unlike the so-called “adventurists” who prefer

expensive sparkling white wines.
Figure 3. Segment level part-worth utilities
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Post hoc segmentation

Aggregated data often blur the real picture of respondents’ preferences due to their
averaging. The same applies to the preferences of segments defined a priori based
on socio-demographic data. This can be overcome by the use of preference-based
segmentation procedure. A more detailed analysis of individual part-worth utilities
revealed heterogeneity in consumer preferences, so three distinct groups representing
authentic market segments were isolated using K-means cluster analysis: dry red wine
fans (Cluster 1), sweet rose wine fans (Cluster 2), and expensive white wine fans
(Cluster 3). The solution was sought for two, three and four segments, but the three-
segment solution proved to be best fit, both in terms of the segments size and sum of
squared deviations between part-worth utilities in different segments. Table 3 shows
the relative importance of attributes within each segment.

Although price has proven to be the least important attribute throughout the sample,
it can be noted that it is significantly more important at the segment level. This
result indicates that averaging can cause the loss of important information related to
respondents’ real preferences, which may be reflected in the wrongly defined market
strategy. Similar observations are made for other attributes as well. Once the clusters
were identified, socio-demographic data were used to further profile consumers.

Table 3. Relative importance of attributes (in %)

Winery Type Sweetness Sparkling Price
Cluster 1 33.10 35.16 10.99 8.61 12.14
Cluster 2 22.17 38.22 17.78 4.40 17.43
Cluster 3 39.57 31.91 2.80 7.27 18.44

http://ea.bg.ac.rs
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The Cluster 1 covers 26.25% of the respondents and consists mostly of employed male
respondents, who regularly consume wine, most often at home. This cluster includes
respondents who especially prefer the red wine (which is in sharp contrast with the sample
as a whole) and usually consume it (54%), so it is not surprising that they find the Type to be
the most important attribute (35.16%). Somewhat less important is the attributes of Winery
(33.10%), where respondents prefer Kovacevi¢, Radovanovi¢ and Aleksandrovi¢ wine
brands. The other three attributes are significantly less important to this cluster, even though
members prefer non-sparkling dry wines, with the price of up to 800rsd (see Figure 4).

Most of the members of Cluster 1, 58.73% of them, have monthly earnings per
household member over 50000 (app. 420 euros), of which 31.75% exceeds 75000 rsd.
44.45% of cluster members consume wine at least once a week, usually 2 glasses, most
often at home (31.75%), and rarely in a club or tavern (14.29%).

The second, slightly larger cluster consists of 73 respondents (30.42%). The most important
attribute for this segment is also Type (importance value = 38.22%), but respondents
belonging to this cluster prefer rose wine, and to some extent white, at the same time showing
considerable aversion towards red wine (see Figure 5). The Winery attribute is much less
important for this cluster than for Cluster 1. In the same time, members of the Cluster 2
prefer the Kovacevi¢ brand wine by far more than the brands of other wineries. Sweetness
and price are approximately equally important attributes (about 17%), whereby respondents
prefer sweeter wines at a price of 400rsd. Cluster members are very price sensitive, with an
aversion to the more expensive wines (price of 800 rsd and above), which can be concluded
on the basis of the negative part-worths for all price levels except for 400 rsd.

Figure 4. Preferences of Cluster 1
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Figure 5. Preferences of Cluster 2
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The demographic data shows that the majority of the respondents in this segment are
young women, with lower earnings and education than the remaining two segments.
In fact, as many as 63.2% of them have incomes lower than RSD 50,000. Members of
this segment are least willing to try new flavors and less often consume wine than other
clusters. They usually drink rose (49.32%) or white wine (35.62%), while only 15%
cluster members consume red wine. When it comes to the place of consumption, they
prefer a restaurants or a friend’s place, rarely drinking in their own home.

Cluster 3 is the largest one (43.33% of total sample) with Winery as the most important
attribute (39.57%). Members of this cluster prefer Kovacevi¢ and Radovanovi¢ brands,
followed by Zvonko Bogdan. Again, Matalj and Rubin are the least popular wine
brands (see Figure 6). The type of wine is the second by importance attribute, whereby
the respondents prefer white wine, but have an aversion to red. This cluster is price-
sensitive, although the respondents’ preferences to price levels are unexpected. In fact,
respondents prefer more expensive wines, which can be due to the fact that they use
price to conclude about the quality and value of a wine. Moreover, the quality wines of
the favourite Serbian producers are exactly in the price range that the members of this
cluster prefer. Although sweetness is negligible important attribute for this cluster (only
2.8%), respondents prefer semi-sweet (medium) sparkling wines.
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Figure 6. Preferences of Cluster 3
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Members of cluster 3 have higher incomes than other clusters, with as many as 39.42%
of them earning over 75,000rsd per household member. Over 40% of cluster members
consume wine at least once a week, with 16.35% who consume it every day, usually
2 or 3 glasses. As many as 66.35% of them mainly choose white wine, which is in
line with revealed cluster preferences, while only 13.45% cluster members drink rose
wine. They most commonly consume wine in a restaurant (40.38%) at home (31.75%),
and least frequently in clubs or pubs (14.29%). Of all the clusters, this one is the most
willing to try new flavors and wines.

Conclusions

Due to the large number of different cues that can influence consumers’ purchasing
decision, the choice of wine is complex task and can be confusing. These cues are
typically associated with the physical characteristics of the wine as well as extrinsic
attributes such as price and brand, labels and the like. Consequently, understanding
how consumers choose wine is a great challenge for both researchers and practitioners.

In this paper, we examined the importance that consumers in Serbia attach to the key
attributes of local wine brands. In addition to the brand, four other attributes were
considered: price, type of wine, sweetness and whether it is sparking or still. Consumer
preferences were modeled using a discrete choice model, while a hierarchical Bayes
method was applied to calculate the individual utilities assigned to attribute levels.

The average results of the sample at whole indicated the high importance of brand attributes
as well as the negligible importance of price. However, heterogeneity in preferences was
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observed and three unique segments were identified using k-means cluster analysis.
These segments differ primarily in the type of wine they favor, but also in whether they
like sweet and sparkling wines or not. Price has proven to be a moderately significant
attribute in all three clusters, while Kovacevi¢ is the preferred brand.

The findings of this study represent the first empirical insights into individual preferences
of consumers in Serbia according to wine characteristics using discrete choice analysis.
However, since 40% of the sample drinks wine at most once a week, the question arises
as to whether or not the preferences of true wine connoisseurs have been discovered.
Future research should be directed towards revealing the preferences of the quality
wines connoisseurs.
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