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A B S T R A C T

In light of low and stagnating market shares of organic wine, there is an ongoing debate about growth potential
for organic wine. A recent study revealed that even consumers of organic food did not necessarily purchase
organic wine regularly. The aim of this contribution was to analyse the wine preferences of organic food con-
sumers and identify promising new target groups for organic wine. We conducted choice experiments in
Germany (N=600) and analysed the data with mixed logit models and latent class models, revealing interesting
differences between the results of the two approaches. While the mixed logit models suggested ‘organic’ was the
most important wine attribute, the latent class models challenged this proposition. While three of four consumer
segments had a strong preference for organic, only one segment in the red wine model (and no segment in the
white wine model) gave organic highest priority. Just like non-organic consumers, many organic food consumers
seem to use price or country of origin as the most important quality cue for wine. The comparison between the
results of the choice experiments and the participants’ stated normal purchase behaviour suggested there is
growth potential for organic wine. Apparently, consumers of organic food would buy more organic wine if their
preferred type and variety of conventional wine would be available in organic quality at similar price levels.

1. Introduction

The production of grapes and wine causes many environmental is-
sues. The use of chemical vineyard inputs, i.e. synthetic fertilisers,
pesticides and herbicides, is one of the key areas of environmental
concern (Christ & Burritt, 2013). Organic wine production focuses on
the avoidance of these chemicals (Commission, 2012; United States
Department of Agriculture, 2000) and contributes to the international
sustainability movement in the wine sector (Mariani & Vastola, 2015).

Even though the global organic wine growing area achieved sig-
nificant growth rates in recent years, it accounted for only 5% of the
total wine growing area in 2016 (Lernoud & Willer, 2018). At the same
time, the market for organic wine is rather small compared to popular
organic food products like eggs, milk and dairy products (Willer,
Schaack, & Lernoud, 2018). In Germany – the third most important
wine importing country in the world (Statista, 2018) – the market share
for organic wine was stagnating at around 5% between 2010 and
2016.1 Despite the relatively low relevance of organic wine in the
overall wine market, many consumer studies identified a great potential
for increasing organic wine purchases (Schäufele & Hamm, 2017).

In previous studies, the reasons why consumers were interested in
organic wine were related to their beliefs regarding environmentalism
(e.g. Bonn, Cronin, & Cho, 2016; D’Amico, Di Vita, & Monaco, 2016;
Sogari, Corbo, Macconi, Menozzi, & Mora, 2015) and personal health
(Bonn et al., 2016; Brugarolas, Martinez-Carrasco, Bernabéu, &
Martinez-Poveda, 2010; D’Amico et al., 2016; Mann, Ferjani, & Reissig,
2012). Moreover, the belief in the superior taste of organic wine was an
important determinant for the purchase of organic wine in some studies
(Kim & Bonn, 2015; Pagliarini, Laureati, & Gaeta, 2013; Wiedmann,
Hennigs, Behrens, & Klarmann, 2014). At the same time, organic wine
had a rather negative image regarding taste, quality and value for
money in other studies (Hoffmann & Szolnoki, 2010; Olsen, Thach, &
Hemphill, 2012; Stolz & Schmid, 2008).

In light of contrasting empirical findings on consumer perceptions
of organic wine, there is an ongoing debate about growth potential of
organic wine. Several authors of consumer studies concluded that price
and origin were more important purchase criteria than production
method (Bernabéu, Brugarolas, Martínez-Carrasco, & Díaz, 2008;
Chiodo, Casolani, & Fantini, 2011; Mann et al., 2012), while other
studies emphasised the importance of the organic label as a cue for
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quality (Pagliarini et al., 2013; Wiedmann et al., 2014).
Interestingly, a recent study on wine consumption identified dif-

ferent consumer segments with high preferences for organic food but
heterogeneous preferences and levels of price acceptance for organic
wine, suggesting that the wine preferences of organic food consumers
should be investigated further (Schäufele & Hamm, 2018). We argue
that organic food consumers are the most interesting target group for
organic wine, since these consumers are generally open to organic
production and shop at retail outlets where organic wine is available.

The aim of this contribution was to analyse the wine preferences of
organic food consumers and identify different segments of organic wine
consumers. With the method of choice experiments, we determined the
role organic production plays and identified the most important wine
attributes. We compared the results of two different methods of data
analysis – mixed logit models and latent class analysis – providing in-
teresting insights into the limitations of mixed logit models in the case
of consumer segments with partly opposite preference structures. The
paper concludes with recommendations for increasing the market share
of organic wine by targeting consumers of organic food.

2. State of the art and hypotheses

This section summarises existing knowledge on consumer pre-
ferences for different wine attributes and presents hypotheses on the
importance consumers place upon the attribute ‘organic’ compared to
other wine attributes.

Wine is a product category with a wide product range, not only in
specialised wine stores but also in grocery stores. This is the result of
the high number of wine producers in various countries and regions as
well as diverse consumer preferences regarding quality and taste
(Barreiro-Hurlé, Colombo, & Cantos-Villar, 2008; Goldstein et al.,
2008). Wine quality and taste are influenced by numerous factors, e.g.
grape variety, micro-climatic conditions (like terroir, weather), and the
wine-makers work in the cellar. When purchasing wine in grocery
stores, it is often difficult for consumers to judge on wine quality and
taste (Lockshin, Jarvis, d’Hauteville, & Perrouty, 2006), which is why
consumers mostly base their wine choice on extrinsic product attributes
such as grape variety (Gustafson, Lybbert, & Sumner, 2016), origin
(Defrancesco, Estrella Orrego, & Gennari, 2012; Jaeger, Mielby,
Heymann, Jia, & Frøst, 2013; Yang & Paladino, 2015), price (Panzone,
2014), brand and label design (Drennan et al., 2015).

In addition to these traditional wine attributes, the production
method – i.e. organic, environmentally friendly, or sustainable pro-
duction – has become a relevant attribute for some consumers in recent
times (Schäufele & Hamm, 2017). Previous studies showed that con-
sumer preferences for organic wine were driven by consumers’ values
and beliefs regarding environmentalism (Bonn et al., 2016; D’Amico
et al., 2016; Kim & Bonn, 2015; Schäufele, Pashkova, & Hamm, 2018;
Stolz & Schmid, 2008) and attitudes towards health (Bonn et al., 2016;
Brugarolas et al., 2010; D’Amico et al., 2016; Fotopoulos, Krystallis, &
Ness, 2003; Mann et al., 2012; Stolz & Schmid, 2008); moreover, the
belief in the superior taste and quality of organic wine was an important
determinant in some studies (Fotopoulos et al., 2003; Kim & Bonn,
2015; Pagliarini et al., 2013; Wiedmann et al., 2014). It can thus be
noted that the most important reasons for buying organic wine are the
same as for organic food in general; also organic food consumption is
largely driven by the desire for healthy and natural food, environmental
friendly production methods, and tasty food (e.g. Janssen, 2018; Zanoli
& Naspetti, 2002).

At the same time, previous studies also found that organic wine had
a rather negative image regarding taste, quality and value for money
among some consumer groups (Hoffmann & Szolnoki, 2010; Olsen
et al., 2012; Stolz & Schmid, 2008). Sellers (2016) showed that the level
of knowledge about wine culture had a negative impact on the will-
ingness-to-pay a price premium for sustainable wine. Moreover, several
studies showed that positive consumer perceptions of organic wine did

not lead to respective action; the perception of organic wine as more
environmental friendly had neither an effect on the purchase of organic
wine (Kim & Bonn, 2015; Mann et al., 2012), nor on the consumption of
organic wine (Mann et al., 2012), nor on the preference for organic
wine (Rahman, Stumpf, & Reynolds, 2014). Thus, evidence from pre-
vious consumer studies in combination with rather low market shares of
organic wine lead to the assumption that other wine attributes are far
more important to consumers than organic production.

The aim of the present study was to analyse the wine preferences of
organic food consumers. The question was: When purchasing wine, how
important is the attribute ‘organic’ in comparison to other wine attri-
butes for organic food consumers? We argue that organic food con-
sumers are the most interesting target group for increasing sales with
organic wine, since these consumers are generally open to organic
production and shop at retail outlets where organic wine is available. At
the same time, a recent study on wine consumption identified growth
potential of organic wine purchases among consumers of organic food,
in that organically-minded consumers bought wine from conventional
production to a considerable degree (Schäufele & Hamm, 2018;
Schäufele et al., 2018).

Regarding the question as to how important the attribute ‘organic’ is
in comparison to other wine attributes for organic food consumers, the
present study focused on ‘price’ and ‘geographical origin’ as two im-
portant extrinsic wine attributes (for details see “3. Methods and ma-
terials”). In the wine literature, there is generally consensus that ‘price’
and ‘origin’ are among the most important extrinsic product attributes
for consumers. ‘Price’ is relevant for consumers not only because of its
economic effect but also because of its role as an important quality cue,
in that consumers generally assume that more expensive wines are of
higher quality than cheaper wines (Goldstein et al., 2008; Lockshin
et al., 2006).

Regarding the question whether the attribute ‘organic’ or the attri-
butes ‘price’ and ‘origin’ have a stronger influence on consumers’ wine
choice, previous studies on organic and sustainable wine unanimously
confirmed that production method only had a weak influence on con-
sumer preferences (Bernabéu et al., 2008; Chiodo et al., 2011; Mann
et al., 2012; Mueller Loose & Lockshin, 2013; Rahman et al., 2014;
Schmit, Rickard, & Taber, 2013). ‘Price’ and ‘origin’ were more im-
portant purchase criteria than production method (Bernabéu et al.,
2008; Chiodo et al., 2011; Mann et al., 2012). However, these findings
referred to wine drinkers in general, not to organic food consumers. The
wine literature also confirmed that knowledge about production
methods (Brugarolas et al., 2010; Kim & Bonn, 2015; Pomarici &
Vecchio, 2014; Sellers, 2016; Vecchio, 2013) and label awareness
(Mueller Loose & Remaud, 2013) had a significant positive influence on
preferences for organic and sustainable wine. Previous studies on dri-
vers of organic food consumption found that organic food consumers
know more about organic agricultural production methods and organic
labels (Aertsens, Verbeke, Mondelaers, & van Huylenbroeck, 2009) and
pay relatively little attention to food prices compared to average con-
sumers (Janssen, 2018; Lusk, 2011). Therefore, we suggest the fol-
lowing hypothesis:

H1: For organic food consumers, the attribute ‘organic’ has a
stronger influence on wine choice than ‘price’.

With regards to geographical origin, several studies found a positive
relationship between organic food consumption and the consumption of
local and domestic food (Baker, Thompson, Engelken, & Huntley, 2004;
Hempel & Hamm, 2016; Janssen, 2018; Padel & Foster, 2005). Other
studies identified different consumer segments who regarded organic
and local food either as complementary or supplementary (Gracia,
Barreiro-Hurle, & Lopez-Galan, 2014; Naspetti & Bodini, 2008). Given
the fact that previous studies provided mixed findings, we suggest the
following hypothesis:
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H2: There are different segments of organic food consumers; for
some segments the attribute ‘organic’ is more important than ‘geo-
graphical origin’, for other segments the opposite holds true.

With regards to the question as to whether ‘price’ or ‘origin’ is more
important to consumers when choosing wine, there are mixed findings
in the literature, depending on the study country and the origins and
price levels under investigation. Many studies found that ‘price’ was
more important than ‘origin’ (e.g. Soosay, Fearne, & Dent, 2012) while
other studies suggested ‘price’ and ‘origin’ were rather equally im-
portant (e.g. Mann et al., 2012). Yet, other authors identified different
consumer segments who used either ‘price’ or ‘origin’ as the main
choice criterion for wine (e.g. Bernabéu et al., 2008). Again, the find-
ings cited here referred to the general population of wine drinkers. The
wine preferences of organic food consumers have not been investigated
in detail so far. With regards to food choice in general, organic food
consumers are known to place higher importance on geographical
origin than average consumers (Hempel & Hamm, 2016; Janssen,
2018), while the opposite effect holds true for ‘price’. Organic food
consumers are less price sensitive than average consumers, in that or-
ganic food consumers pay relatively little attention to price (Janssen,
2018; Lusk, 2011). Therefore, we suggest the following hypothesis:

H3: For organic food consumers, ‘geographical origin’ has a stronger
influence on wine choice than ‘price’.

3. Methods and materials

To identify consumer segments for organic wine, a cross-sectional
survey of 600 consumers was carried out. The computer-assisted survey
consisted of choice experiments and a self-administered questionnaire.
The data were analysed with the methods of mixed logit models and
latent class modelling.

3.1. Sampling

The participants were recruited at six grocery stores in different

regions of Germany in autumn 2011, i.e. in the North (Hamburg,
n=101), the Southwest (Mainz, n= 98; Stuttgart, n= 99), the East
(Berlin, n= 100), the West (Köln, n= 99), and the middle (Kassel,
n= 103). Data collection was spread across the country since wine
preferences – in particular regarding wine origin – were assumed to
vary with geographical proximity to the German wine growing regions.
The interviewers were instructed to approach every second customer
who entered the store to rule out a subjective choice of study partici-
pants. Two screening questions were used to select study participants:
‘Do you buy wine?’, and if the answer was yes, the second question was
‘How often do you buy organic food?’. Those respondents who were
wine buyers and bought organic food at least occasionally (i.e. once in a
fortnight) were invited to participate in the study on the spot, and were
offered a 5 Euro allowance. Participants completed the choice experi-
ments and the questionnaire themselves on the computer (computer-
assisted self-interviewing) to lower the interviewer bias and social de-
sirability bias.

3.2. Choice experiments

Choice experiments are a method to analyse consumer preferences
for single product attributes (Gao & Schroeder, 2009). In choice ex-
periments, participants are asked to choose a product out of a set of
alternative products with different attributes (Lusk & Schroeder, 2004).
Choice experiments are based on Lancaster’s Consumer Theory
(Lancaster, 1966) according to which the utility consumers derive from
a product stems from its single attributes. In contrast to other methods
for analysing consumer preferences (e.g. contingent valuation, auc-
tions), choice experiments have the advantage of resembling a real
buying situation (Breidert, Hahsler, & Reutterer, 2006).

In the present study, the participants were asked to make buying
decisions for wine. They were instructed to imagine they wanted to buy
wine of their preferred type and variety for everyday drinking. On a
laptop screen, they were shown descriptions of three different wines
among which they could choose (Fig. 1). The three wines within a
choice set differed with respect to price, country of origin, and pro-
duction method (Table 1). The selection of attribute levels tested in the

Fig. 1. Example of a choice set.
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choice experiments was based on expert interviews.
The systematic variation of the attribute levels across the different

choice sets was based on a reduced d-optimal design with twelve dif-
ferent choice sets. Each participant completed four choice sets for red
wine and four for white wine. In each choice set, the participants were
also free not to buy any of the offered alternatives just like in a real
purchase situation. This so-called no-buy option was offered to avoid a
bias resulting from forced choices (Dhar & Simonson, 2003). To reduce
the hypothetical bias (Lusk & Schroeder, 2004), the participants were
instructed that one of the choices would be binding and they would
have to pay for the wine they had chosen. The binding choice would be
selected arbitrarily out of the eight choices each participant had made.

In the questionnaire subsequent to the choice experiments, data
were collected on consumers’ purchase behaviour regarding wine. As an
estimator of the monthly wine consumption, the participants were
asked how many bottles of wine they drink per month (‘How much
wine do you personally drink per month?’ Answer box with the unit
label ‘bottles’). In the following question, they should estimate the
percentage of organic wine in their total wine purchases (open-ended
question). Afterwards, the participants were asked what would moti-
vate them to buy more organic wine instead of conventional wine in the
future (open-ended question with three answer boxes). In another
question, they should estimate the percentage of red wine, white wine
and rosé wine in their total wine purchases. At the end of the ques-
tionnaire, data on sociodemographic characteristics were collected.

3.3. Econometric models

Choice experiments are based on Random Utility Theory
(Thurstone, 1987) postulating that consumers choose the product that
provides them with the highest utility (Louviere, Hensher, & Swait,
2000; McFadden, 1974). The utility consumers derive from a product is
divided into a deterministic and a random component, i.e. the utility of
choosing product j out of a choice set of J products is composed of the
observed utility Vj and the random error term εj capturing the un-
observed utility. In the present study, the observed utility depended on
the three product attributes country of origin, production method, and
price:

= + + +

+ + + +

U β France β Italy β Spain β Organic

β Price β Price β Price ε4.99 6.99 8.99

j France Italy Spain organic

j4.99 6.99 8.99 (1)

with j= product 1, 2, 3 of three products offered within a choice set
and the reference categegories being Germany, conventional produc-
tion and the lowest price level of 2.99 €.

= +U β NoBuy εNoBuy NoBuy NoBuy (2)

The attribute price was treated as a categorical variable (instead of a
metric variable with a linear effect) since previous studies indicated
that a strictly linear decreasing price-utility-function might not always
be appropriate for analysing consumer preferences for wine (e.g.
Bazoche, Issanchou, Brouard, Maratray, & Ginon, 2015; Chiodo et al.,
2011; Lockshin et al., 2006; Mueller, Osidacz, Francis, & Lockshin,
2010).

In the present study, the data collected in the choice experiments
were analysed with two different methods, mixed logit models and la-
tent class modelling. In both cases, separate models were estimated for
red wine and white wine. The red (white) wine models included only

those participants who had stated in the questionnaire subsequent to
the choice experiments that they actually bought red (white) wine in
reality (red wine: N=571, white wine: N= 529).

3.3.1. Mixed logit models
Mixed logit models represent a generalised form of traditional

multinomial logit (MNL) models. While MNL models estimate fixed
parameters, mixed logit models capture preference heterogeneity by
estimating random parameters and providing estimates not only for the
population mean but also for the standard deviation (Hensher, Rose, &
Greene, 2015). In mixed logit models, it can be determined whether a
parameter is random or fix by checking whether the model provides a
significant estimate of the standard deviation suggesting the parameter
is random (Hensher et al., 2015). During the process of model specifi-
cation, we checked all parameters for a significant standard deviation.
We assumed the random parameters to be normally distributed.

A hybrid coding was used to capture the nested structure of the
choice task, i.e. the no-buy option was effect coded, and the product
attributes were dummy coded with one of the attribute levels as the
reference category (Cooper, Rose, & Crase, 2012). The mixed logit
models were estimated with the software NLOGIT 4.0 (Econometric
Software, 2016).

3.3.2. Latent class modelling
The method of latent class modelling (LCM) was applied for iden-

tifying different segments of wine consumers. LCM is a method for
detecting homogeneous subgroups (called classes) within a hetero-
geneous population. In the present study, a latent class multinomial-
logit choice model was estimated with the software Latent Gold Choice
5.1 (Vermunt & Magidson, 2005, 2014). The segmentation of con-
sumers was based on the choices the participants had made in the
choice experiments. In addition, the following items from the ques-
tionnaire were added to the model as so-called inactive covariates, i.e.
these variables did not influence the formation of classes but served as
descriptors: ‘monthly wine consumption (in litres)’, and ‘motivators for
buying more organic wine instead of conventional wine in the future’ in
the form of the three dummy variables ‘better availability and wider
product range’, ‘improved taste’, and ‘lower prices’.

In latent class choice modelling, separate utility functions are esti-
mated for each class (Chalak, Balcombe, Bailey, & Fraser, 2008), where
Uj|s is the utility that consumers in class s obtain from product j. The
random error term εj|s is assumed to be independently and identically
distributed following a type I extreme value distribution (Chalak et al.,
2008). The deterministic component Vj|s is a linear function of attri-
butes Xj of product j, where ßs is a vector of parameters for class s
(Chalak et al., 2008):

= + = +U V ε β X εj s j s j s s j j s| | | | (3)

= +U β NoBuy εNoBuy s NoBuy s NoBuy s| | | (4)

As suggested in the literature (Hensher et al., 2015), a set of models
with different numbers of classes (one to eight classes) was estimated in
the present study. The optimal number of classes was selected based on
model fit statistics, i.e. R2 and the Bayesian Information Criterion (BIC).
The BIC, also known as the Schwarz Criterion, is a criterion for model
selection among a finite set of models; it balances the level of fit
(quantified in terms of the log-likelihood) with model complexity. The
model with the lowest BIC value should be preferred (Claeskens &
Jansen, 2015).

For red wine, the 4-class model featured the lowest BIC value (see
table provided in the supplementary material), and all classes had a
class size of more than 10%. The latter was seen important, since small
class sizes might cause problems with insignificant parameter estimates
difficult to interpret (Liljenstolpe, 2011). For white wine, the 3-class
model had the lowest BIC value; however the 4-class model had an only
slightly higher BIC value but a markedly higher R2 value (as an

Table 1
Attributes tested in the choice experiments.

Attributes Attribute levels

Country of origin France, Germany, Italy, Spain
Production method Organic, Conventional
Price 2.99 €, 4.99 €, 6.99 €, 8.99 €
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indicator of the goodness of model prediction). Accordingly, the Boot-
strap procedure showed that the R2 value of the 4-class model re-
presented a significant increase over the 3-class model (p=0.08). Also
here, all classes had a class size of more than 10%. Therefore, the 4-
class solution was considered the optimal solution for both types of
wine.

We detected significant differences between the preference struc-
tures of the four classes (regarding the attributes origin, price, organic
production, and no-buy) based on paired comparisons with Wald tests
(Vermunt & Magidson, 2005), and we mention significant differences in
the description of results (Section 4.3). Unfortunately, the software
Latent Gold Choice 5.1 does not offer the possibility to test for sig-
nificant differences between classes for inactive covariates with Wald
tests (Vermunt & Magidson, 2005, 2014). In the description of results,
we state whether a class has an above/below average value in the
covariates but these figures should be interpreted with care. Still, we
think the covariates offer some interesting insights.

4. Results

4.1. Sample description

The sample consisted of 600 consumers of which 65% were women
(Table 2). In most households in Germany, women are still responsible
for grocery shopping (Federal Research Institute of Nutrition and Food,
2008), so the high percentage of women in the sample seems plausible.
The average age of 44 years in the sample corresponds with the average
age in Germany (Bundesamt, 2012). In line with previous studies on
organic food consumers, highly educated people were overrepresented
in the sample compared to the total population (Janssen & Hamm,
2012; Janssen, 2018; Zander & Hamm, 2010).

Regarding their monthly wine consumption, the participants stated
to drink 2.5 L of wine per month with a standard deviation of 2.3
(Table 3). The average monthly wine consumption of the participants
was thus higher than the average of 1.7 L in the German population in
the same year (Weininstitut, 2018), which is not surprising given the
latter included also non-wine drinkers whereas the sample was limited
to wine drinkers. In our sample, only 4.8% of the participants stated in
the questionnaire that, in reality, they never bought red wine, while
11.8% stated they never bought white wine.

When being asked to estimate the percentage of organic wine in
their total wine purchases in an open-ended question, the average share
of organic wine amounted to 48.0% (Table 3). However, the high
standard deviation of 35.7 demonstrated a high level of heterogeneity
in the sample. The share of participants who stated to buy no organic
wine but conventional wine exclusively amounted to 14.2%, another
10.8% of the participants bought little organic wine (organic wine share
of 1–10%). Taken these two groups together, a quarter of the partici-
pants bought little or no organic wine, while only 15.7% of the parti-
cipants stated to buy organic wine (almost) exclusively. This is an in-
teresting finding demonstrating that almost 60% of the participants
bought both, conventional and organic wine. When the participants
were asked what would motivate them to buy more organic wine in-
stead of conventional wine in the future (open-ended question with
three answer boxes), the aspect of ‘better availability and wider product
range’ was mentioned most often (mentioned by 36.5% of the partici-
pants), followed by ‘lower prices’ (31.1%), and ‘improved taste’
(29.1%).

4.2. Mixed logit models

Separate models were estimated for red and white wine. Both
models were statistically significant at the 99.99% confidence level.
The McFadden Pseudo R-squared value as an indicator of model fit
amounted to 0.17 for red wine and 0.21 for white wine.

Table 4 shows the importance weights and the parameter coeffi-
cients of the attributes tested in the choice experiments. The importance

Table 2
Sociodemographic characteristics of the sample.

% of participants

Age (N=600) Mean: 44 years
<25 years 7.2
25–34 years 24.0
35–44 years 18.8
45–54 years 26.7
55–64 years 13.8
65–74 years 7.7
≥75 years 1.8

Gender (N=600) Women 65.0
Men 35.0

Education (N=600) Highest level of formal education:
No formal qualification 2.2
Secondary/Intermediate school
certificate

16.2

University entry qualification 26.7
College/Unversity degree 54.9

Household size (N=596) Number of household members:
1 27.3
2 44.5
3 15.6
4 10.2
5 1.8
6 0.5

Income (N=556) Household net income per month:
<600€ 5.0
600€ to < 1200€ 11.0
1200€ to <1800€ 14.6
1800€ to <2400€ 18.0
2400€ to <3000€ 14.6
3000€ to <3600€ 10.1
3600€ to <4200€ 9.5
4200€ to <4800€ 6.8
4800€ and more 10.4

Table 3
Stated (organic) wine consumption.

Questionnaire items % of participants

Wine consumption per month Mean=2.5 L (SD=2.3)
less than 1 L 24.0
1 to < 2 L 24.0
2 to < 3 L 27.5
3 L or more 24.4

Percentage of organic wine in total wine purchases Mean=48.0% organic wine
(SD=35.7)

0% organic wine 14.2
1–10% organic wine 10.8
11–30% organic wine 17.8
31–50% organic wine 16.3
51–70% organic wine 8.3
71–90% organic wine 16.8
91–100% organic wine 15.7

What would motivate you to buy more organic wine
instead of conventional wine in the future?a

Better availability and wider product range of
organic wine

36.5

Lower prices of organic wine 31.1
Improved taste of organic wine 29.1
Improved marketing activities for organic wine 10.4
Otherb 41.5

a This question was answered by 460 participants; participants who had
stated to buy organic wine exclusively (N=81) were not asked this question,
and 59 participants refused to answer it.

b Aspects mentioned by less than 10% of the participants were summarised
under ‘Other’.
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weights indicate how strongly an attribute influenced the choice deci-
sions in relation to the other attributes tested. For the choice of red
wine, organic production was clearly the most important product at-
tribute (importance weight of 62.8%), while price and country of origin
were of lower importance (importance weights of 22.6% and 14.6%,
respectively). For white wine, by contrast, the attributes organic pro-
duction and country of origin both had a relatively strong influence on
the choice decisions (importance weights of 45.1% and 38.9%, re-
spectively); again, price played a minor role (16.0%).

While the importance weights of the attributes differed between the
red wine and the white wine model, there were great similarities be-
tween the most preferred attribute levels for red wine and white wine
(see parameter coefficients in Table 4). Regarding production methods,
organic production was preferred over conventional production. Re-
garding price, wine at medium price levels (4.99 € and 6.99 €) was
preferred over low-priced wine at 2.99 €, while 8.99 € was the least
preferred price level (Table 4). The most preferred country of origin
was Germany (as can be seen by the significant negative coefficients for
the other three countries of origin in Table 4).

The results of the mixed logit models refer to the sample means, i.e.
the average across all participants. For all attributes tested in the choice
experiments, the mixed logit models revealed significant coefficient
estimates for the standard deviations (Table 4) indicating a high degree
of preference heterogeneity.

4.3. Latent class analysis

The four-class solution turned out to be the optimal solution for red
wine as well as for white wine. In both cases, four consumer segments
with clearly distinct preference structures could be identified, as illu-
strated in Fig. 2.

4.3.1. Red wine
For red wine, the size of the four consumer segments ranged from

15.5% (class 4) to 39.3% (class 1). A relatively high R-squared value of
0.415 was achieved, indicating a good overall model fit (Table 5).

Three consumer segments with a strong preference for organic red
wine were identified (classes 1, 2 and 3), while one consumer segment
had a significantly lower preference for organic wine. Interestingly,

Table 4
Mixed logit models on consumer preferences for wine attributes.

RED WINE WHITE WINE

Attributes Importance weights Coefficients p-values Importance weights Coefficients p-values

Production method
Reference: Conventional Organic 62.8% 1.80* 0.000 45.1% 1.97* 0.000

Country of origin
France 14.6% −0.24 0.054 38.9% −1.82* 0.000

Reference: Germany Italy −0.26* 0.036 −1.64* 0.000
Spain −0.91* 0.000 −2.99* 0.000

Price
4.99 € 22.6% 0.58* 0.000 16.0% 0.59* 0.000

Reference: 2.99 € 6.99 € 0.23 0.064 −0.26 0.119
8.99 € −1.03* 0.000 −1.09* 0.000

No-buy option 0.26* 0.031 −0.42* 0.001
Standard deviation of random parameters Organic 1.47* 0.000 1.93* 0.000

France 1.47* 0.000 1.67* 0.000
Italy 1.32* 0.000 1.48* 0.000
Spain 1.68* 0.000 2.14* 0.000
4.99 € 0.78* 0.000 0.94* 0.000
6.99 € 1.05* 0.000 1.79* 0.000
8.99 € 1.75* 0.000 2.00* 0.000

Mc Fadden Pseudo R2 0.17 0.21
No. of observations 571 529
LL −2633.226 −2329.751

* Significant parameter coefficient (p < 0.05).

(a)

(b)

Fig. 2. Relative importance of wine attributes across consumer segments.
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only one consumer segment (class 3) gave organic production highest
priority. The three segments with a preference for organic red wine had
in common that they attached relatively little importance to the country
of origin, but interesting differences were observed regarding the pre-
ferred price levels (Table 5).

4.3.1.1. Class 1: Preference for medium-priced organic wine from
France. Consumers in the largest class 1 (class size: 39.3%) based
their choice of red wine mostly on the attribute price (importance
weight of 28.9%), closely followed by organic production (importance
weight of 24.2%). They preferred red wine at medium price levels of
4.99 € and 6.99 €; in this respect they differed significantly from classes
2 and 3. The preferred country of origin was France (importance weight
of 12.0%), constituting a significant difference to classes 3 and 4.

Class 1 consumers had an above average monthly wine consumption
of 2.7 L. When being asked what would motivate them to buy more
organic wine instead of conventional wine in the future, class 1 con-
sumers mentioned the aspect of ‘better availability and wider product
range’ more often than ‘improved taste’ and ‘lower prices’.

4.3.1.2. Class 2: Preference for low-priced organic wine from France. For
class 2 consumers (class size: 28.7%), the attribute ‘price’ was of even
greater importance (importance weight of 43.3%) than for class 1
consumers. Class 2 consumers, however, differed significantly from all
other classes, in that they had a strong preference for low-priced red
wine. Organic production was the second most important attribute
(importance weight of 27.5%). The country of origin was the least
important attribute (importance weight of 14.7%); also these
consumers preferred French red wine, other than classes 3 and 4
(significant difference).

Class 2 consumers had a below average monthly wine consumption
of 2.3 L. In accordance with their choice behaviour in the experiments,
class 2 consumers mentioned ‘lower prices’ of organic wine most often
as motivating factors for buying more organic wine instead of con-
ventional wine in the future.

4.3.1.3. Class 3: Preference for organic wine at medium to high price
levels. Class 3 (class size: 16.5%) was the only consumer segment who
gave organic production highest priority (importance weight of 33.1%).
Second most important was ‘price’ (importance weight of 20.4%); class
3 consumers preferred red wine at medium and high price levels over
low-priced wine, constituting a significant difference to classes 1 and 2.
The country of origin did not have an influence on these consumers’
choice of red wine (importance weight of 9.5%); in this respect, class 2
differed significantly from all other classes. Also, class 3 consumers
chose the ‘no-buy option’ significantly more often than the other
classes, indicating their reluctance to make trade-offs when none of
the three wines in the choice set had their desired combination of
attributes.

Class 3 consumers had a below average monthly wine consumption
of 2.3 L. Similar to class 1 consumers, class 3 consumers mentioned
‘better availability and wider product range’ as the most important
factor for increasing their organic wine purchases in the future.

4.3.1.4. Class 4: Preference for German red wine. Class 4 consumers had
a significantly lower preference for organic wine than the other classes
(class size: 15.5%). Class 4 consumers based their choice of red wine
primarily on the country of origin (importance weight of 60.3%); they
had a strong preference for red wine from Germany, constituting a
significant difference to the other classes. Price and organic production
were relatively unimportant to them (importance weights of 16.6% and
12.7%, respectively).

Class 4 consumers had an average monthly wine consumption of
2.5 L. When being asked what would motivate them to buy more or-
ganic wine instead of conventional wine in the future, class 4 con-
sumers mentioned the aspects of ‘better availability and wider product
range’, ‘improved taste’, and ‘lower prices’ almost equally often.

4.3.2. White wine
For white wine (Table 6), the size of the four consumer segments

ranged from 19.5% (class 4) to 29.8% (class 1). A high overall model fit
was reached (R-squared value of 0.469).

Table 5
Latent class model on consumer segments for RED WINE.

RED WINE Class 1 Class 2 Class 3 Class 4

Class size (N=571) 39.3% 28.7% 16.5% 15.5% Wald statistica

R2 (Overall: 0.415) 0.288 0.356 0.076 0.3139 Wald(=) p-value

Parameter coefficients
Country of origin Germany −0.38* −0.47* 0.30 1.70* 85.89 1.10E−14

France 0.31* 0.38* −0.13 −0.54
Italy 0.17 0.10 0.04 −0.06
Spain −0.09 −0.01 −0.22 −1.10*

Production method organic 0.70* 0.80* 0.90* 0.30* 10.72 0.013
conventional −0.70* −0.80* −0.90* −0.30*

Price 2.99 € −0.99* 1.13* −0.76* −0.20 115.46 1.10E−20
4.99 € 0.53* 0.94* 0.14 0.32
6.99 € 0.68* −0.67* 0.35 0.33
8.99 € −0.22 −1.39* 0.27 −0.45

No-buy option −2.00* −0.84* 2.00* −0.48 210.28 2.50E−45

Intercept 0.53* 0.21 −0.34* −0.40* 85.89 1.10E−14

Relative importance Country of origin 12.0% 14.7% 9.5% 60.3%
Production method 24.2% 27.5% 33.1% 12.7%
Price 28.9% 43.3% 20.4% 16.6%
No-buy option 34.9% 14.4% 37.0% 10.4%

Covariatesb Monthly wine consumption (mean in litres) 2.7 2.3 2.3 2.5
Motivating factors for increased organic wine purchases (in % of participants):
Better availability and wider product range 32.5% 25.9% 27.2% 25.8%
Lower prices 20.4% 32.5% 17.3% 26.8%
Improved taste 23.5% 20.4% 16.9% 29.4%

* Significant parameter coefficient (Z-test, p < 0.05).
a The Wald(=) statistic tests whether regression coefficients are equal between classes.
b The covariates were defined as ‘inactive’, i.e. they did not influence the formation of classes.

M. Janssen, et al. Food Quality and Preference 79 (2020) 103785

7



Also in the case of white wine, three segments with a strong pre-
ference for organic wine were identified (classes 1, 2 and 3). However,
none of the segments gave organic production highest priority. The three
target groups for organic wine differed regarding the relative im-
portance attached to the attributes country of origin and price (see
Fig. 2 and Table 6).

4.3.2.1. Class 1: Preference for German organic white wine. Consumers in
class 1 (class size: 29.8%) made their choice primarily based on the
attribute country of origin (importance weight of 39.2%); they had a
strong preference for German white wine, constituting a significant
difference to classes 2 and 3. Organic production was the second most
important attribute (importance weight of 20.4%). Price played a minor
role (importance weight of 12.6%); class 1 consumers preferred
medium price levels of 4.99 € and 6.99 €, again constituting a
significant difference to classes 2 and 3. Unlike consumers in other
classes, class 1 consumers chose the ‘no-buy option’ significantly more
often, i.e. they did not like to make compromises when none of the
three wines in the choice set had their desired combination of
attributes.

Class 1 consumers had an above average monthly wine consumption
of 2.7 L. They mentioned the aspect of ‘better availability and wider
product range’ more often than ‘improved taste’ and ‘lower prices’ as
potential factors motivating them to buy more organic wine instead of
conventional wine in the future.

4.3.2.2. Class 2: Preference for low-priced organic white wine. Class 2
consumers (class size: 28.9%) based their choice primarily on the
attribute price (importance weight of 46.5%). They had a strong
preference for low-priced white wine; in this respect, they differed
significantly from the other classes. The second most important
attribute was organic production (importance weight of 28.2%). The
country of origin was of minor importance (importance weight of
12.5%), constituting a significant difference to classes 1 and 4.

Class 2 consumers had a below average monthly wine consumption
of 2.3 L. Not surprisingly, class 2 consumers mentioned ‘lower prices’ of

organic wine most often when being asked about what would motivate
them to buy more organic wine instead of conventional wine in the
future.

4.3.2.3. Class 3: Preference for medium-priced organic white wine. Class 3
consumers (class size: 21.9%) made their choice mostly based on price
(importance weight of 31.7%) closely followed by ‘organic production’
(importance weight of 27.2%). Class 3 consumers preferred medium
and high price levels of 6.99 € and 8.99 € over low-priced wine,
constituting a significant difference to the other classes. Similar to class
2 and significantly different from classes 1 and 4, the country of origin
was of minor importance for class 3 consumers (importance weight of
15.9%).

Similar to class 1, class 3 consumers had a slightly above average
monthly wine consumption of 2.6 L and mentioned ‘better availability
and wider product range’ as the most important factor for purchasing
more organic wine instead of conventional wine in the future.

4.3.2.4. Class 4: Preference for German white wine. For class 4
consumers (class size: 19.5%), the country of origin was by far the
most important attribute (importance weight of 43.5%) with Germany
as the most preferred origin. Price was of low relevance (importance
weight of 10.6%). Regarding origin and price, class 4 differed
significantly from classes 2 and 3. Regarding production method,
class 4 differed significantly from all classes, in that class 4
consumers attached no importance to organic production
(insignificant coefficient).

Class 4 consumers had an average monthly wine consumption of
2.5 L. Also this class mentioned ‘better availability and wider product
range’ most often as a leverage for increasing their organic wine pur-
chases.

4.4. Overview of hypotheses

In this section, we summarise the results of the hypotheses tests
taking into account the results of both data analysis methods.

Table 6
Latent class model on consumer segments for WHITE WINE.

WHITE WINE Class 1 Class 2 Class 3 Class 4

Class Size (N=529) 29.8% 28.9% 21.9% 19.5% Wald statistica

R2 (Overall: 0.469) 0.214 0.438 0.330 0.304 Wald(=) p-value

Parameter coefficients
Country of origin Germany 1.76* 0.35* 0.33 1.49* 84.07 2.50E−14

France −0.47* 0.04 0.44* −0.27
Italy −0.11 0.06 −0.10 0.18
Spain −1.18* −0.46* −0.67* −1.40*

Production method organic 0.77* 0.90* 0.95* 0.13 43.15 2.30E−09
conventional −0.77* −0.90* −0.95* −0.13

Price 2.99 € −0.19 1.32* −1.38* −0.38 114.76 1.60E−20
4.99 € 0.45* 1.05* 0.37 0.33
6.99 € 0.24 −0.70* 0.82* 0.26
8.99 € −0.50* −1.67* 0.19 −0.20

No-buy option 2.09* −0.82* −1.76* −2.81* 249.27 9.40E−54

Intercept 0.19 0.16 −0.12 −0.23 84.07 2.50E−14

Relative importance Country of origin 39.2% 12.5% 15.9% 43.5%
Production method 20.4% 28.2% 27.2% 3.8%
Price 12.6% 46.5% 31.7% 10.6%
No-buy option 27.8% 12.8% 25.2% 42.2%

Covariatesb Monthly wine consumption (mean in litres) 2.7 2.3 2.6 2.5
Motivating factors for increased organic wine purchases (in % of participants):
Better availability and wider product range 27.2% 26.5% 35.2% 30.1%
Lower prices 18.9% 35.3% 19.0% 22.7%
Improved taste 20.1% 22.7% 24.8% 23.3%

* Significant parameter coefficient (Z-test, p < 0.05).
a The Wald(=) statistic tests whether regression coefficients are equal between classes.
b The covariates were defined as ‘inactive’, i.e. they did not influence the formation of classes.
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Hypothesis 1 – according to which the attribute ‘organic’ is more
important than ‘price’ to organic food consumers – could be confirmed
for red wine and white wine with the method of mixed logit models
analysing sample means. Based on the results of the latent class ana-
lysis, however, hypothesis 1 could only be confirmed for one small
consumer segment for red wine (class 3) and one large consumer seg-
ment for white wine (class 1) but needed to be rejected for the majority
of participants. The different outcomes of the hypothesis test can be
attributed to the high degree of preference heterogeneity with partly
opposite preferences for the price levels tested. E.g. some consumers
preferred low-priced wine while other consumers avoided it, so that
‘price’ had a rather weak influence in the mixed logit models.

Hypothesis 2 – according to which the attribute ‘organic’ is more
important than ‘geographical origin’ for some segments, while the op-
posite holds true for other segments – could be confirmed for red wine
as well as white wine in the latent class analysis (this hypothesis could
not be tested with the mixed logit models).

Hypothesis 3 – according to which ‘geographical origin’ has a
stronger influence on organic food consumers’ wine choice than ‘price’
– could be confirmed for white wine but would need to be rejected for
red wine according to the results of the mixed logit models. Based on
the latent class analysis, hypothesis 3 could be confirmed for two
consumer segments in the white wine model (classes 1 and 4), and one
small segment in the red wine model (class 4).

5. Discussion

The mixed logit models revealed a high degree of preference het-
erogeneity regarding the attributes organic, country of origin, and
price. Accordingly, four consumer segments with clearly distinct pre-
ference structures could be identified in the latent class analysis. The
following discussion of results is organised by the three product attri-
butes investigated.

5.1. Organic production

Previous studies based on samples of consumers from the general
population found that ‘production method’ only had a weak influence
on consumer preferences (Bernabéu et al., 2008; Chiodo et al., 2011;
Mann et al., 2012; Mueller Loose & Lockshin, 2013; Rahman et al.,
2014; Schmit et al., 2013). The results of the present study suggested
that ‘organic’ had a relatively strong influence on the wine choice of
organic food consumers. However, it also needs to be emphasised that
none of the consumer segments for white wine and only one small
segment for red wine gave highest priority to organic production; in
most consumer segments, ‘organic’ was only the second most important
attribute with either price or country of origin being more important.
Insofar, the findings of previous studies seem to hold true also for or-
ganic food consumers, namely that other attributes are more important
than ‘organic’ (e.g. Bernabéu et al., 2008; Chiodo et al., 2011; Mann
et al., 2012).

It is also worth mentioning that the results of the present study
might be biased by socially desirable response behaviour. When the
interviewers recruited participants for the present study, they asked
them how often they bought organic food. This question might have
influenced the choice behaviour in the subsequent experiments, and
some people might have chosen organic wine simply because they
thought it was socially desirable. Thus, it is likely that consumer pre-
ferences for organic wine are even slightly overestimated in the present
study.

5.2. Country of origin

According to previous studies, ‘origin’ is among the most important
wine attributes (e.g. Defrancesco et al., 2012; Jaeger et al., 2013; Mann
et al., 2012; Yang & Paladino, 2015). Also in the present study, the

choice of white wine was strongly influenced by the country of origin.
Two consumer segments, encompassing half of the participants, made
their choice primarily based on the country of origin; they clearly
preferred white wine from Germany. The present findings for red wine,
however, seem to contradict the findings of previous studies, in that the
great majority of participants attached relatively little importance to
the country of origin while the attributes ‘price’ and ‘organic’ were
much more decisive.

5.3. Price

Regarding the preferred price levels for wine, there are mixed
findings in the literature, even across studies which used similar re-
search methods. Some studies found that consumers preferred wine at
medium price levels over wine at low and high price levels (e.g.
Bazoche et al., 2015; Chiodo et al., 2011; Lockshin et al., 2006; Mueller
et al., 2010). Other studies, however, found that the lowest price level
was most preferred (Bernabéu et al., 2008; Mann et al., 2012). The
studies mentioned here all applied choice experiments or conjoint
analysis; they were conducted in different countries and used different
price levels and price ranges. It is known that the price levels and
ranges included in such experiments might influence the respective
results on consumers’ price preferences, in that experimental designs
with medium to high price levels might yield higher willingness-to-pay
values than designs with low to medium price levels (Carlsson &
Martinsson, 2008). However, we could not identify a systematic pattern
across the studies cited here, that would explain the different results.
But maybe the present study could provide an explanation. In our
study, the mixed logit models representing the average preferences
across the whole sample suggested a U-shaped price-utility function, i.e.
wines at medium price levels were preferred over wines at low and high
price levels. Interestingly, the latent class analysis revealed that one
relatively large consumer segment (29% of the sample) had a different
preference structure and clearly preferred low-priced wine, while the
other segments preferred medium-priced wine.

The latent class analysis revealed another interesting result re-
garding the importance of price compared to other product attributes.
While organic food consumers generally pay little attention to food
prices (Janssen, 2018; Lusk, 2011), about half of the participants (45%
for red wine and 50% for white wine) based their wine choice primarily
on ‘price’. For this part of the sample, our results confirm the findings
by Bernabéu et al. (2008) and Chiodo et al. (2011), according to which
price is the most important wine attribute for the majority of con-
sumers. It is known that price acts as an important quality cue for
consumers; consumers expect that more expensive wines are of higher
quality than cheaper wines (Goldstein et al., 2008; Lockshin et al.,
2006). Consumers use ‘price’ as a quality cue, in particular when few
other quality cues are available (Zeithaml, 1988). It is interesting that
also many organic food consumers in our study used ‘price’ instead of
‘organic’ or ‘origin’ as the most important quality cue for wine.

6. Conclusions

The present study provides important insights in two respects: first,
in terms of consumers’ wine preferences; and second, in terms of con-
sumers’ heterogeneous preferences and the importance of segmentation
analysis.

6.1. Consumers’ wine preferences

The present study analysed the wine preferences of organic food
consumers to provide a better understanding of the role organic pro-
duction plays when it comes to wine. The survey was conducted in
2011. We believe the findings from our study are still relevant and by
no means outdated. In fact, the market share of organic wine in the total
German wine market has been stagnating at around 5% since 2010,1 so
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it seems the importance consumers attach to the attribute ‘organic’ has
not changed remarkably over these years. The market shares of the four
countries of origin we tested in the study have also been relatively
stable over the past decade (Deutsches Weininstitut, 2014, 2018). The
same holds true for the inflation-adjusted consumer prices for wine
(Statista, 2019). This is not to say that consumer preferences and the
wine market in general have not changed over the past decade. We only
suggest that consumer preferences in terms of production method,
country of origin, and price level have not changed remarkably.

The survey revealed that a quarter of the participating organic food
consumers bought little or no organic wine, while only 15.7% stated to
buy organic wine (almost) exclusively. The majority of participants
were frequent buyers of both types of wine. When being asked what
would motivate them to buy more organic wine instead of conventional
wine in the future, the participants referred to the aspects of better
availability and wider product range, lower prices, and improved taste
of organic wine as the most important aspects. Interestingly, the vast
majority of participants clearly preferred organic wine over conven-
tional wine in the choice experiments. We argue this could be an in-
dication for growth potential in the demand for organic wine. In the
choice experiments, there was no difference between organic and
conventional wines in terms of availability and price range; before the
experiments, the participants were instructed to imagine they wanted
to buy wine of their preferred type and variety. Apparently, consumers
of organic food would buy more organic wine if their preferred type and
variety of conventional wine would be available in organic quality at
similar price levels.

While most consumer segments had a high preference for organic
wine in the choice experiments, it also became clear that ‘organic’ was
not the most important wine attribute for most consumer segments. The
findings suggest that most organic food consumers use price or origin as
quality cues for judging wine quality at the point of purchase. In this
respect, organic food consumers do not seem to differ from non-organic
consumers. At the same time, the present findings are good news for
organic wine producers and retailers in that the latent class analysis
revealed no consumer segment rejecting organic wine. Furthermore,
the findings suggest that most consumers of organic food prefer wine at
medium – or even high – price levels over low-priced wine.

Interestingly, the latent class analysis identified different target
groups for organic wine who differed regarding their preferred price
level and country of origin. The two most promising target groups are a
smaller consumer segment with a high preference for organic wine and
medium to high price levels (class 3), and a large consumer segment
with a preference for organic wine, medium price levels, and above
average wine consumption levels (class 1). This is good news for or-
ganic wine producers as well as retailers.

6.2. Importance of segmentation analysis

The present study also offers interesting conclusions for future
consumer research. We analysed the choice experiment data with two
different methods, i.e. mixed logit models providing estimates for the
mean preference structure of the whole sample, and latent class models
providing estimates for the preference structures of four consumers
segments. The comparison between the results of the two methods
highlights the importance of distinguishing between different consumer
segments for wine. The latent class analysis identified four consumer
segments with different (and partly opposite) preference structures
which would have been overlooked if the analysis had only been based
on mixed logit models. In fact, we would have concluded that organic is
the most important wine attribute if we had conducted mixed logit
models only. Through the subsequent latent class analysis, we know
that this proposition might only hold true for a relatively small group of
consumers.

At the same time, we acknowledge the importance of mixed logit
models for providing an overview of the average preference structure

and possible sources of preference heterogeneity. In some cases, distinct
consumer segments do not exist, and then the method of latent class
analysis is simply not appropriate nor meaningful. We conclude it
seems advisable to approach choice experiment data with both methods
(instead of relying on mixed logit models only, as it is often the case) –
not only when it comes to wine but for all types of food products with
heterogeneous consumer preferences.
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