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Abstract

The aim of this paper is to investigate consumer behaviour in relation to the consumption of ice cream, sheep and goat milk and finally ice cream
made from sheep and goat milk, as well as consumer attitudes towards ice cream made from sheep and goat milk. The survey was conducted on a
sample of 366 younger respondents. The questionnaire consisted of 22 questions. Only 19 respondents have tried ice cream made from sheep/goat
milk. The respondents who did not like ice cream made from sheep/goat milk listed the inappropriate taste, smell and consistency as reasons. Those
who had not yet tried sheep/goat milk ice cream showed moderate willingness to consume such ice cream in the future. The respondents expressed
a neutral attitude towards ice cream made from sheep/goat milk. The intrinsic characteristics of ice cream are more important than the extrinsic
characteristics. The most important intrinsic characteristics of ice cream for the respondents were taste and quality, and the most important extrinsic
characteristics were price-quality ratio and the price of ice cream. The results of this study provide valuable insights that can be used to increase the
consumption of sheep/goat milk and sheep/goat milk-based ice cream.
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Introduction

Ice cream belongs to a group of frozen desserts that is characterised by wide consumer acceptance due to a great variety of flavours and ingredients. As
consumer awareness of the impact of diet on health increases, so does the popularity of ice cream with added nutritional benefits, which, in addition
to the basic ingredients, also contains ingredients that have some beneficial effects on consumer health. The frozen dessert category is therefore
experiencing a shift towards functional products called “better-for-you” (BFY) products. Although sales of conventional ice cream have hardly
changed in recent years, the consumption of ice cream in the BFY category has grown rapidly (Sipple et al., 2022). Motives for the development of
functional ice cream are consumers’ increasing health concerns and interest in new foods that fit a healthy lifestyle (Genovese et al., 2022). Therefore,
ice cream marketers and retailers recognise health and wellness products as a key trend for their future product development (International Dairy
Foods Association, 2019). Improving the nutritional value of ice cream without compromising its physicochemical, structural and sensory properties
is the subject of several studies. There are several ways to nutritionally enrich ice cream. Some of them include the addition of probiotic strains
and/or prebiotics (Di Criscio et al., 2010; Balthazar et al., 2017; Balthazar et al., 2018; Akalin et al., 2018; Kowalczyk et al., 2021), certain types of
protein, such as whey or soy proteins (Prindiville et al., 2000; Danesh et. al., 2017; Liu et al., 2018; Akbari et al., 2016), olive oil (Sacchi et al., 2019;
Tagliamonte et.al., 2023), and fibres or polysaccharides (Pintor Jardines et. al., 2020; Hanafi et. al., 2021; Abdeldaiem et al., 2023; Liu et al., 2023).
Furthermore, some studies researched reducing the amount of fat or sugar (Ismail et al., 2013; McGhee et al., 2014; Akbari et al., 2019), or the use of
sheep and/or goat milk in ice cream production (McGhee et al., 2014; Giizeler et al., 2017; Nadelman et al., 2017; Balthazar et al., 2017; Balthazar et
al., 2018, de Oliviera et al., 2021).

The sensory characteristics of ice cream should not be compromised by reducing or eliminating common ice cream ingredients or adding unusual
ingredients to the standard recipe, as sensory quality is one of the most frequent reasons for purchasing ice cream. Consumer acceptance of ice cream
is largely dependent on its texture and taste (Genovese et al., 2022). The most important purchase decisions of Turkish consumers regarding ice cream
are attributes related to sensory quality, but also to the prestige of the retailer, trust in the producer, satisfaction with the producer’s brand, hedonic
quality (relationship between product quality and price), the country of origin and consumption of the ice cream (Topcu, 2015). The aroma and taste
of frozen BFY desserts are still a more important factor for purchase than perceived healthiness, as these products are still seen as indulgence foods,
which is why the food industry faces constant challenges (Genovese et. al., 2022; Sipple et al., 2022). Da Silva et al. (2014) assessed consumer
purchase intention and health perceptions of seven ice cream concepts (traditional, light, sugar-free, fat-free, fibre-enriched, bioactive protein-enriched
and omega-3 fatty acid-enriched). Although the consumption of traditional ice cream is associated with a high-calorie intake, consumers have the
highest purchase intention for traditional ice cream as well as for enriched ice cream, as they associate them with certain health benefits. The reduced-
calorie ice cream concepts (light, fat-free, sugar-free) are associated with a loss of sensory quality and therefore receive the lowest purchase intention.
One of the reasons for this is that the aroma and taste are seen as a consequence of the presence of milk fat (Urala and Lahteenméki, 2003).

Due to their beneficial health and nutritional properties, sheep and goat milk are excellent raw materials for the production of functional ice cream,
the consumption of which could have a positive impact on human health (McGhee et al., 2014; Balthazar et al., 2017). Producing such a product with
probiotics or prebiotics further increases its nutritional value (da Silva et al., 2015; Balthazar et al., 2017; Balthazar et al., 2018; de Oliveira et al.,
2021). Sheep and goat milk ice cream could be an attractive alternative to cow milk ice cream due to its high nutritional value for consumers such as
children, adolescents, the elderly and people with certain diseases. Such ice cream is creamier and softer in texture and has good melting properties
(Ribeiro, 2010). However, one problem with producing ice cream is that it cannot be produced all year round, as goats are seasonally polyestrous
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animals. The high fat content of sheep milk and the characteristic taste of sheep and goat milk pose further problems. The high fat content of sheep
milk leads to a higher price of ice cream compared to ice cream made from cow milk. Sheep and goat milk ice cream has a flavour characteristic of
sheep and goat milk that is more intense than that of cow milk, which can deter consumers (Vargas-Bello-Perez et al., 2022). This problem can be
solved by adding certain flavours during ice cream production to reduce the intense taste and accustom consumers to a product with a different taste
than cow milk ice cream (Wendorft and Kalit, 2017). Flavours such as vanilla, chocolate and premium white chocolate are most commonly used in the
production of sheep and goat milk ice cream. Moreover, sheep and goat milk can be mixed with cow milk in varying proportions due to their limited
production, but also to reduce the intensity of the taste of goat or sheep milk (Ribiero, 2010).

Although consumer interest in sheep and goat milk products has increased in recent years due to their high nutritional value, there is a lack of research
on consumer behaviour and attitudes of ice cream made from sheep and goat milk. Therefore, the aim of this paper is to investigate consumer
behaviour toward the consumption of ice cream, sheep and goat milk, and finally ice cream made from sheep and goat milk. It also aimed to determine
consumer attitudes towards ice cream made from sheep and goat milk.

Materials and methods

The survey was conducted on a sample of 366 younger respondents (up to the age of 45) during the November 2020. The questionnaire consisted of
22 questions, including 5 sociodemographic questions and 17 questions about respondents’ behaviour regarding ice cream consumption, importance
of intrinsic and extrinsic characteristics of ice cream, respondents’ behaviour regarding sheep and goat milk and ice cream consumption, and their

Table 1. Sample description

Sociodemographic characteristics N %
Gender Female 219 59.8
Male 147 140.2
Age 18-25 218 ]59.6
26-35 92 25.1
36-45 56 153
County of residence City of Zagreb 81 22.1
Sibenik-Knin 58 15.8
Split-Dalmatia 44 12.0
Zagreb county 35 9.6
Pozega-Slavonia 30 8.2
Zadar 23 6.3
Dubrovnik-Neretva 20 5.5
Brod-Posavina 9 2.5
Varazdin 7 1.9
Istria 6 1.6
Primorje-Gorski Kotar 6 1.6
Bjelovar-Bilogora 6 1.6
Sisak-Moslavina 4 1.1
Osijek-Baranja 3 0.8
Koprivnica-Krizevci 3 0.8
Karlovac 2 0.5
Medimurje 2 0.5
Vukovarsko-Srijem 2 0.5
Virovitica-Podravina 1 0.3
Krapina-Zagorje 1 0.3
Lika-Senj 1 0.3
I live outside Croatia 22 6.0
Education Elementary school 1 0.3
High school 146 399
University degree 219 598
Individual monthly income Up to 5.500 HRK 210|573
5.501 —7.000 HRK 68 18.6
7.001 —9.500 HRK 38 10.4
More than 9.500 HRK 50 13.7
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attitudes about ice cream made from sheep and goat milk. Most questions
were closed-ended type, while one question was open-ended (the type of
ice cream they consume most often).

Attitudes toward ice cream made from sheep and goat milk were
measured using 5 statements developed for the purposes of this study.
Respondents indicated their level of agreement with each statement on a
five-point Likert scale. The number one indicates complete disagreement
with the statement, while the number five indicates complete agreement
with each statement.

The questionnaire was created using the Google Forms. Univariate data
analysis (frequencies and data distribution) was performed in Excel, and
the obtained data were presented in the form of charts and tables. The
link to the questionnaire was sent to the respondents by e-mail, through
the Messenger application and the WhatsApp mobile application, and
through Facebook.

Results and discussion

Sample description

Of'the total 366 respondents, 59.8% were females and 40.2% were males.
Most respondents were in the 18-25 age group (59.6%), followed by the
26-35 age group (25.1%), and the fewest respondents were in the 36-45
age group (15.3%). The survey is focused on the younger population,
as previous studies have shown that the younger population is more
inclined to consume new products on the market from the functional
food category (Zychowicz-Jezewska, 2009; Markovina et. al., 2011;
Tomi¢ Maksan, 2014, Vukasovi¢, 2017). In terms of education level,
most respondents have a university degree (59.8%). The largest share
of respondents has a monthly income of up to HRK 5.500 (now 733.3
EUR) (57.3%) - Table 1.

The behaviour of the respondents when consuming ice
cream

Of the 366 respondents, the majority (96.7%) answered affirmatively to
the question “Do you consume ice cream?”” while 3.3% of respondents
answered that they do not consume ice cream. For those respondents
who answered that they do not consume ice cream (n=12), the survey
was closed with this question. When asked “When do you consume ice
cream?” most respondents (39.5%) answered that they consume ice
cream regardless of the season, while 23.7% of respondents answered
that they only consume it in the summer. 18.7% of respondents consume
ice cream in summer and spring and 18.1% in summer, spring and fall.
Most often, respondents consume ice cream several times a month
(31.4%) and several times a week (28.5%). The fewest respondents
(5.1%) answered that they eat ice cream every day (Figure 1).

Respondents had to indicate which type of ice cream they prefer to eat.
Most respondents prefer to consume ice cream with chocolate (n=195)
and vanilla (n=182) flavours (Table 2). Sipple et al. (2022) also reported
that the favourite flavour of frozen desserts is chocolate. In addition to
the abovementioned flavours, the respondents also like to consume ice
cream with the flavours of coconut (n=4), punch (n=4), cookies (n=4),
caramel (n=3), cherry (n=3), cheesecake (n=1), blueberry (n=1), dark
chocolate (n=1), almond (n=1), and raspberry (n=1). There was the
possibility of multiple answers to the above question.

When asked if they prefer individual packaging or family packaging (ice
cream in a box), 42.7% of the respondents indicated individual packaging
and 21.3% indicated family packaging, while 36.0% of the respondents

answered that they choose ice cream regardless of packaging.

How often do you consume ice cream?

100
30
60
40 J8.5 3l.4
IR — ] H =
on a daily  several oncea several oncea  less often
basis times a week times a month  than once a
week month month
Figure 1. Frequency of ice cream consumption
Table 2. The most commonly consumed flavours of ice cream
The most commonly consumed ice cream flavour by respondents N %
Chocolate 195 |55.1
Vanilla 182 | 514
Hazelnut 130 |36.7
Forest fruit 124 | 35.0
Strawberry 81 229
Pistachio 74 20.9
Lemon 11 3.1
Yogurt 6 1.7
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Table 3. Importance of the intrinsic and extrinsic characteristics of ice cream

Ice cream characteristics Mean Standard deviation
Intrinsic ~ characteristics | Taste 431 0.96
of ice cream
Quality 4.06 0.97
Aroma 4.04 1.02
Consistency of quality with each | 3.83 1.06
purchase
Texture 3.68 1.12
Odour 3.64 1.08
Solubility 3.54 1.09
Extrinsic characteristics | Price-quality ratio 3.79 1.07
of ice cream
Price 324 1.11
Presence of milk in the list of | 2.92 1.16
ingredients
Packaging 2.89 1.13
Amount of sugar 2.88 1.20
Brand name 2.79 1.17
Country of origin 2.79 1.26
Colour 2.75 1.16
Nutritional value 2.72 1.18
Amount of fat 2.69 1.15
Nutrition declaration 2.66 1.13

Table 4. The most common reasons against the consumption of sheep and goat milk

Reason N %

I don’t like the taste and the smell 86 1293
Unavailability in the stores 74 1252
I don’t like their taste 44 | 15.0
I don’t like the smell 42 1143
The price is too high 14 |48
I don’t drink milk at all 13 |44
I’ve never had the opportunity to try them 9 3.1
I’ve no habit 6 2.0
Other (unavailability of sheep and goat milk, allergies) 6 2.0

Importance of the intrinsic and extrinsic characteristics of ice cream

As shown in the research results presented in Table 3, the intrinsic (inner) characteristics of ice cream are more important to the participants than the
extrinsic (outer) characteristics. The most important intrinsic characteristics of ice cream for respondents are taste (mean 4.31) and quality (mean
4.06), while the most important extrinsic characteristics are price-quality ratio (mean 3.79) and price of ice cream (mean 3.24). This is in line with
the findings of Markovina et al. (2011) and Tomi¢ Maksan et al. (2014) in studies on functional foods. Young people believe that the most important
characteristics of functional foods are taste and price-quality ratio. The amount of fat, the nutritional declaration and the nutritional value of ice cream
are not important for the respondents.

The behaviour of respondents in the consumption of sheep and goat milk

The majority of respondents (n=294, 83.1%) indicated that they do not consume sheep and goat milk. 7.9% of respondents indicated that they consume
only goat milk, 2% consume only sheep milk, while the remaining 7% of respondents consume both types of milk. Table 4 lists the most common
reasons for not consuming sheep and goat milk, based on a sample of 294 respondents who do not consume such milk. The most common reasons
for not consuming sheep and cow milk are the inappropriate taste and smell, and unavailability in stores. Vargas-Bello-Pérez et al. (2022) reported,
as a result of a cross-continental study on consumer attitudes towards sheep and goat milk dairy products, that in European and Asian countries non-
consumption was attributed to the fact that consumers do not like them, in addition to their concern about sustainability and climate change issues. For
all respondents, the main reasons for non-consumption are limited market availability, strong flavour and odour, and lack of knowledge about sheep
and goat dairy products.
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Table 5. Respondents’ attitudes towards ice cream made from sheep and goat milk

Item Mean Standard deviation
Ice cream made from sheep/goat milk is more suitable for children and the elderly than ice | 3.4 0.9

cream made from cow milk.

The nutritional value of sheep/goat milk ice cream is higher than that of cow milk ice cream. 33 0.9

Sheep/goat milk ice cream is more digestible than cow milk ice cream. 33 0.9

The intense taste of sheep/goat milk discourages me from even trying ice cream made from | 3.1 1.1

these types of milk.

When asked if they know that ice cream can be made from sheep/goat
milk, respondents are divided. 51% of respondents answered that they
know, and 49% that they do not know. Of the 354 respondents who
consume ice cream, only 18 had the opportunity to try ice cream made
from sheep/goat milk. Two of them indicated that they did not like the
taste of such ice cream at all, two of them disliked it, and one liked it
a lot. Three respondents indicated that they neither liked nor disliked
the taste of such ice cream, and nine of them that they liked it. One
respondent did not answer the question about the taste of such ice cream.
Respondents who did not like ice cream made from sheep/goat milk
gave the inappropriate taste, smell, and texture as reasons. Respondents
who had not yet had the opportunity to try ice cream made from sheep/
goat milk expressed a medium willingness to consume such ice cream
(mean 3.5, standard deviation 1.1).

Respondents’ attitudes towards ice cream made from
sheep and goat milk

The respondents showed a neutral attitude towards ice cream made
from sheep/goat milk. However, they show a higher level of agreement
with the statement “Ice cream made from sheep/goat milk is better for
children and the elderly than ice cream made from cow milk” (mean
3.4), followed by the statements “The nutritional value of sheep/goat
milk ice cream is higher than that of cow milk ice cream” and “Sheep/
goat milk ice cream is more digestible than cow milk ice cream” (mean
3.3.) (Table 5). Vargas-Bello-Pérez et al. (2022) found that more than
50% of respondents considered dairy products from sheep and goat
milk to be healthy, with no differences between consumers and non-
consumers. Perceptions of the health benefits of small ruminant’s dairy
products are based on the nutritional benefits and the assessment of small
ruminant’s dairy products as natural, less processed, traditional or easy to
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