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Abstract: Craft beer is an authentic product characterised by unique sensory features that distinguish
it from industrially produced beers. The typical consumer also closely associates craft beers with the
concept of traditional products, also in terms of consumption habits and the manner in which they are
packaged. In this research, 482 beer consumers were interviewed face-to-face using a paper
questionnaire during the Oktoberfest (Piedmont-Northwest Italy), a traditional beer festival that
draws thousands of craft beer fans. Two consumer samples were defined on the basis of individual
statements regarding their preferred method of beer packaging: The “traditional” consumer, loyal to
the conventional beer packaging material (glass bottle) and the “innovative” consumer more inclined
to packaging innovation (the use of aluminium cans). The preference scores towards beer attributes
of the two identified samples were assessed using a 5-points Likert scale. In addition, the individual
socio-demographic characteristics, together with craft beer consumption habits were recorded during
the data collection phase. Significant differences between the two consumer samples were found
using a non-parametric test; the Mann-Whitney Wilcoxon. In particular, traditional and innovative
consumer groups expressed different preference levels towards beer clarity, colour, bitterness and
body. For both samples, taste intensity resulted as the top attribute for beer evaluation, highlighting
that, even when canned, the consumer is able to evaluate and appreciate the aromatic and quality
characteristics of the product. Therefore, although glass remains the preferred packaging material for
craft beer consumers, given the increasing acceptance of canned packaging by the traditional
consumer, brewers could conceivably focus on canned product lines in order to exploit the inherent
logistical and marketing advantages (i.e. graphical communications).
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1. Introduction

In 2018, global beer production amounted to 1.94 billion hectolitres, mainly produced in China,
the United States and Brazil [1]. At European level, Germany was the main brewer with an annual
production of 93 million hectolitres, followed by the United Kingdom and Poland (respectively
producing 40.5 and 40.4 million hectolitres) [2], whereas Italy was the ninth largest brewer in Europe,
recording a beer production in 2018 equal to 16.4 million hectolitres (+4.7% compared to 2017).

In Italy, 70% of the total beer production derives from 13 industrial breweries, that alone cover
the majority of the national domestic market (approximately 70% of national consumption),
operating a total of 16 production plants, located in different regions of Northern and Southern Italy.
Small brewers and brewpubs cover the remaining 30% of Italian beer production. More than 1,500
imported brands are also sold on the Italian market [3]. Italian beers are also increasingly
appreciated abroad (more than 15% of their production goes to foreign exports), with an increase
in exports of 6.6% in 2018 compared to the previous year, especially towards the United
Kingdom (48.9%), the United States (7.7%) and Australia (7.6%).

Beer consumption in Italy has also increased in recent years, with per capita consumption rising
to the level of 33.6 litres per year in 2018. However, this figure is still inferior when compared to the
per capita consumption of other European countries, for example the Czech Republic (138
litres/per capita/year) [2]. AssoBirra, the Association of Italian Brewers and Malters has
determined the beer consumer profile, highlighting the individual propensity to drink beer (77%),
especially at home (64%), with food and on social occasions. In addition, the same research shows
an increasing interest by female consumers towards beer; in fact, 70% of the female Italian
population consumes beer, 30% of them do so at least twice a week and 42% say they drink more
than they did five years ago [2]. Regarding the beer market in Italy, the craft beer sector is currently
experiencing evident expansion and recognition on the national market. This expansion could be due
to a number of factors, ranging from its growing accessibility in large retail chain distribution, also at
competitive prices, to the adoption of good promotion and marketing strategies [6] and to the high
level of differentiation on the market [7], both in terms of image and product taste. Currently, 862
microbreweries and brew-pubs exist, with a production of 504,000 hectolitres of craft beer, an
increase of 4.3% on 2017. These producers are heterogeneously distributed in several Italian regions,
particularly in the North. As specified by Italian law (n. 1354 dated 16" August 1962), craft beer is
defined as being produced by small independent breweries and not subject to pasteurisation and
microfiltration processes during the production phase. Said ‘small independent breweries’ must
consist of “a brewery which is legally and economically independent of any other brewery, which
uses facilities physically distinct from those of any other brewery, which does not operate under
licence to use the intangible property rights of others and whose annual production does not exceed
200,000 hectolitres, including in this quantity quantities of beer produced on behalf of third parties” [4].
The rich and composite sensory profile of craft beers denote the uniqueness of this product that loyal
consumers clearly distinguish from industrial productions. From a sensory point of view, craft beers
have a carbonation, foam, taste and colour that make them superior in perceived quality, when
compared to industrial beers [5]. The typical properties of this product derive from the choice of
ingredients, which may be unconventional and of local origin, and also from the production process,
which does not traditionally include pasteurisation and filtration [6]. The production of craft beer
follows two main strands: that of tradition, attributable to old traditional recipes, and that of
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innovation in taste and style. In fact, craft beers containing unconventional ingredients such as
aromas, spices or fruits are supported by innovative brewing techniques that reinterpret ancient
styles [8-10]. Therefore, craft beers may not be fully appreciated by drinkers as they present a
deviation from their sensory expectations and when compared to their consumption habits [6]. The
two production lines (traditional vs. innovative) are however supported by different clusters of
consumers defined by Assobirra in terms of the degree of knowledge, preferences and product use [2].
Similar to other products, also in the case of craft beer a target of expert consumers, connoisseurs
and scholars of the product can be defined, linked to this product, that can be differentiated in taste,
but which maintains the typical flavour of beer. These expert consumers, who are strongly against
any additives that modify the flavours of the product, are generally not very inclined to product
innovation, in all its components [7,8]. This attitude is also applicable to other products strongly
linked to tradition, such as grappa [9]. More specifically, for this target of consumers, connoisseurs
of products that make consumption a real ritual, innovation is not always appreciated, whether this
changes the intrinsic characteristics of the product or those related to packaging. However, again
from Assobirra’s study [2], a significant part of their sample was positively inclined towards
experimentation, innovation and beer taste diversification. Packaging influences consumer
acceptance and preference towards different types of food products [10-12]. In the case of craft beers,
which are present on the market at large distribution channels, but also at breweries, glass (bottles) is
predominantly used due to its recyclability [13,14] (the recycled material is equal to 20-30% in
typical beer glass bottles), and due to its influence on beer quality perception by the consumer. In
fact, glass is positively correlated to overall product quality perception by beer consumers in Italy,
which makes it their preferred packaging material [15,16]. However, from a sustainability point of
view, the problem with glass is its weight. Glass bottles have a large CO, footprint due to
transportation [17]. They require a large amount of cardboard packaging to avoid breakages.
According to a study by Koerner [18], transporting a bottle emits 20% more greenhouse gases than
transporting a can. By contrast, cans are much lighter, resistant and, unlike glass, less fragile, easier
to store than bottles because they are stackable, determining a lower environmental impact, and also
require less packaging for transport. In addition, cans have a much higher recycling rate than glass.
According to the Aluminium Association [19], cans are typically made of 70 percent recycled
material, and people recycle cans 20 percent more often than glass. In addition to its environmental
sustainability, aluminium is waterproof and does not allow light and oxygen to filter through, thus
not compromising the product quality during storage; in fact, oxidation and light negatively affect
beer sensory integrity [20]. The higher thermal conductivity, which allows more rapid beer cooling in
refrigerated environments, represents another advantage of aluminium [21]. Especially in the
American and English markets, the marketing of craft beer in aluminium cans is increasing, also to
align to the acceptance by new consumer targets towards this innovative craft product packaging [22].
Aluminium packaging enables drinks to be consumed outdoors, as they do not break and therefore do
not represent a community safety hazard. Finally, the external aluminium surface can be screen-
printed with any image and colour, which is not possible in glass packaging where the labels can
only be glued onto the bottle [20,23].

Currently, Italian consumers still do not seem very inclined to accept beer in aluminium
cans [16] and, in particular for craft beer, as this is linked to a lower quality and to conventional
products [24].

This consumer attitude towards canned craft beer was also confirmed by Barnett et al. (2016), in
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which a negative consumer perception emerged towards canned craft beer taste in comparison to
bottled ones. However, the authors highlighted how the beer taste evaluation by consumers changed
without seeing the packaging: in practice, individuals cannot perceive any difference between the
two differently packaged products [24].

The can is a phenomenon in continuous growth and affirmation in many countries around the
world, including Italy [26-28]. However, now in the national context its use appears sustainable only
for medium-large companies (i.e. the Piedmont Company Baladin and the Mister B Brewery of
Mantua), probably due to the major costs arising from can production [25]. Conversely, at European
and global level there are many companies that adopt this type of packaging: Oskar Blues and Sierra
Nevada in Lagunitas, Stone Brewing in the United States and Brewdog in the United Kingdom [25].

In this context, the aim of our study was to investigate and compare consumption and
preferences of two craft beer consumer targets considering a specific geographical area of Northwest
Italy. The the first consumer group involved individuals loyal to the traditional beer packaging
material (glass bottle), while the second subjects inclined to packaging innovation (the use of
aluminium cans). Face-to-face interviews were made involving a consumer sample selected at the
drink and food event Oktoberfest, which took place in Cuneo (Piedmont - Northwest Italy) in 2019,
during which both large-scale beer producers vs. craft breweries participated. The difference between
the two consumer targets regarding craft beer sensory characteristics was statistically tested.

2.  Materials and methods

A choice experiment was conducted in order to identify whether significant differences exist
between two consumer targets (innovative vs. traditional) in the perception towards a set of attributes
defining beer sensory quality. Face-to-face interviews were performed during the Italian version of
the Oktoberfest (Cuneo, Piedmont-Northwest Italy), the 12-day event from the 26" of September to
the 7" of October 2019, that hosted brewers, from the more traditional ones to new brewers who
focused on new products innovative in packaging and taste. Almost 120,000 visitors attended the
2019 edition [29]. The questionnaire used in the data collection phase was structured in two main
sections: the first investigated the individual socio-demographic characteristics (gender, age, family
size, employment status, educational background and annual average household income), while the
second part included questions about craft beer consumer purchasing and consumption habits. In
particular, this section investigated the craft beer packaging habitually chosen by the involved
individuals (glass bottle or aluminium can), in addition to the preference levels assigned by the
sample towards 9 sensory characteristics of beer (Table 1), evidenced using a 5-point Likert scale.
The selected attributes were chosen by means of an in-depth literature research. The respondents
were required to indicate their preference score, from 1 (not at all important), to 5 (very important),
for each beer attribute. The preference level towards each beer attribute was analysed by comparing
the two consumer groups identified on the basis of the individual response regarding their habitual
choice of beer container material. Thus, we identified, group 1 - innovative consumers (who declared
to choose beer in aluminium cans) and group 2-traditional consumers (who declared they only
purchased craft beers in glass bottles). Based on this evidence, the authors developed the research
hypothesis (HO) in which the two sub-samples (different in terms of beer container material choice,
glass or aluminium) express no significant different preferences towards the identified sensory beer
attributes. A non-parametric test, the Mann-Whitney Wilcoxon, was applied to compare the
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differences between the two independent consumer groups, deriving from the same population [30,31],
in order to highlight whether a different preference towards the beer container, the can (innovative
trend) or the glass bottle (traditional trend), influences the evaluation of the sensory characteristics of
the craft product. Prior to this, a classic assumption of normality test (Shapiro-Wilk test) and
Levine’s Test for variance homogeneity assessment were applied. After this first step, the inequality
of variances and non-normality of data were checked.

3. Results

Among the total respondents (n = 482), 25% chose craft beer in cans, while the remaining 75%
consumed beer only in glass bottles. The two consumer groups (group 1 = innovative; group 2 =
traditional consumers) socio-demographic characteristics are summarised in Table 2.

The two consumer groups differed statistically in terms of gender, age (considering the
youngest subjects), employment status and, finally, in terms of the medium range of annual
average income. More specifically, the interviewees were almost equally distributed between the
two genders (56% men and 44% women) in the group of traditional consumers, while they were
mainly male for the innovative group. In both groups, there were mainly young people, in particular
between 18 and 25 years of age for the innovative group. In general, the consumers interviewed were
mostly students in group 1, whereas mainly employees in group 2. Finally, the two groups accounted
for the majority of individuals with an average annual household income and differed statistically
from each other in this respect.

By analysing the results of the Mann-Whitney Wilcoxon-Test it is possible to state that the
initial hypothesis (HO), which assumed that the choice of beer container (aluminium can or glass
bottle) does not affect the sensory craft beer preferences of consumers, cannot be completely rejected.
In fact, as reported in Table 3, the two consumer groups are in agreement regarding the evaluation of
some of the identified sensory beer attributes. In particular, the level of preference expressed for beer
sweetness, alcohol content, taste intensity and aroma, attributes detectable by the consumer when
tasting the product, by means of the palate, is not significantly different between the two groups. In
addition, no differences emerged regarding beer turbidity evaluation between groups 1 and 2.

On the contrary, the result of the Mann-Whitney Wilcoxon test showed that the innovative and
traditional consumers differed statistically in terms of perception of beer colour, bitterness, body and
clarity. Therefore, not only in terms of attributes that can be assessed through direct observation of
the product, but also in terms of attributes that can be assessed during beer tasting. The probability of
rejecting the hypothesis HO is below the threshold of 5% (p < 0.040) only in the case of beer
bitterness, whereas in the case of the other attributes evaluated differently by the two groups, the
threshold was equal to 10%. In general, for all of these attributes the mean preference scores (average
score) were always higher for traditional consumers, highlighting a major relevance expressed by
these individuals, in comparison to the innovative consumers, except for the alcohol content,
assessed as most important for group 1. The intensity of beer taste was the attribute with the highest
level of importance for both consumer groups, although it is still higher among bottled beer
drinkers (4.39) than among canned beer drinkers (4.32). Turbidity and sweetness emerged as the
least important attributes for both consumer groups.
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Table 1. Craft beer attribute description used in the 5-points Likert scale. For each attribute the description and the references are reported.

Sensory attributes of
craft beer

Description

References

Alcohol content

Aroma

Bitterness

Body

Clarity

Colour

Sweetness

Taste intensity

Turbidity

The alcohol content plays an important role both at the time of the choice of purchase and at the time of consumption.
Consumers tend to attribute higher alcohol content to darker coloured beers than to lighter coloured ones.

When the consumer chooses a craft beer at the expense of an industrial one, the motivation often concerns the selection of
aromas (e.g. malted barley, chestnut, honey beers). This enables the consumer to perceive the craft beer as being of superior
quality compared to a large-scale produced beer. In addition, a driver of craft beer consumption is also the uniqueness of the
proposed flavour that is able to represent an experience.

The bitterness of beer is an element derived mainly from hops and is a characteristic feature of this product but not all
consumers appreciated it. According to a study conducted in North-East America, consumers generally prefer milder beers.
A distinction by gender shows that women prefer milder beers, while for men bitterness is not a negative factor.

The body, together with the malty flavour, is one of the attributes on which consumers base their choice; it is also able to
influence the pleasantness of beer in a positive way. In addition, the perception of body in beer shows a positive correlation
with both bitterness and the intensity of astringency. Consumers who choose ale beers prefer full-bodied beers.

The clarity of beer is an important element that can influence consumer preferences and it is preferred to the possible
presence of turbidity.

Craft beer colour is usually darker than industrial ones. Consumers attach greater importance to the colour attribute than to
factors such as price and the presence of foam, both at the time of purchase and consumption. Therefore, consumers consider
it an important visual element.

Studies mainly addressing female preferences analysed the sweetness of beer, namely the type of consumer who prefers the
milder beers. In fact, sweetness has a positive effect on the agreeability of beer for these consumers, and they appreciate
beers that are sweeter and less bitter.

Taste and intensity are two of the main drivers of purchase together with price, alcohol content and colour. In fact, the
diversity of taste is often the main driver for the consumers who consume craft beers. However, consumers often claim that
the taste of beer is better when bottled rather than when it is canned. The act of drinking the beer directly from the can could
accentuate this perception.

Turbidity is the presence of suspended particles that make the beer opaque and this is often associated with a low-quality
beer. Industrial filtration and clarification processes eliminate turbidity.

[5,32-34]

[5,6,35]

[10,36-38]

[39,40]

[41,42]

[5,32,33,36]

[43]

[24,36]

[41,44]
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Table 2. Summary of socio-demographic characteristics of the two consumer groups: 1 =
innovative; 2 = traditional.

Characteristic Category Traditional Innovative p-value'
(n=361) (n=121)
Gender Male 57% 63% 0.032
Female 44% 37% 0.049
Age 18-25 47% 51% 0.025
26-35 43% 41% 0.015
36-45 9% 6% 0.126
>45 2% 2% n.d
Family size 1 component 11% 8% 0.099
2 components 14% 10% 0.105
3 components 24% 35% 0.117
4 components 42% 33% 0.076
>=5 components 10% 14% 0.105
Employment status Student 38% 51% 0.033
Employee 43% 31% 0.037
Self-employed worker 9% 10% 0.092
Looking for a job 9% 8% 0.102
(unemployed)
Housewife 1% 0% 0.500
Educational background Middle school 3% 0% 0.500
High school 62% 65% 0.015
Degree 35% 35% n.d.
Average annual household <25.000 € 32% 20% 0.144
income (€)
25.000—40.000 € 36% 45% 0.050
40.000-60.000 € 4% 10% 0.257
>60.000 € 1% 2% 0.207
No answer 27% 22% 0.064

Note: * Significant values of p-value (threshold of 5%) are highlighted in bold.
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Table 3. Results of the Mann-Whitney Wilcoxon-Test: Beer attributes preferences of the
two consumer groups (1-innovative; 2-traditional consumers).

Craft beer Number of Sum of scores Average scores Mann-Whitney Test
attributes observations *

Groupl Group2 Groupl Group2 Groupl Group2 Z p-value
Colour 121 361 461 1419 3.81 3.94 -1.868° +
Aroma 121 361 477 1446 3.94 4.02 —0.695 n.s
Bitterness 121 361 398 1245 3.31 3.46 —-2.047%  *
Body 121 361 419 1302 3.49 3.61 -1.751°  +
Clarity 121 361 378 1169 3.15 3.26 -1.886° *
Alcohol content 121 361 443 1294 3.69 3.59 —1.433 n.s
Sweetness 120 361 372 1161 3.10 3.22 —1.456 n.s
Taste intensity 121 361 519 1582 4.32 4.39 —-1.307 n.s
Turbidity 121 360 376 1096 3.13 3.05 -1.318 n.s

Note: * Consumer groups: 1) innovative consumers, 2) traditional consumers; n.s. not significant coefficient; p-value is
the level of statistical significance: *** < 0.001, ** < 0.01, * < 0.05, + < 0.1, no value if not significant; ? Significant
coefficient at the threshold of 5%; ” Significant coefficient at 10% threshold.

4. Discussion and conclusions

This study describes how the choice of craft beer packaging material, glass or aluminium,
influences the perception of the sensory characteristics of the product by two innovative and
traditional consumer targets. Although, as mentioned above, the use of the can has several logistical
advantages and does not negatively affect the sensory quality of the product, this research shows that
most consumers normally drink beer from glass containers. This choice could be related to a habitual
and traditional aspect of the consumption of this product. In addition, it appears more difficult to
enjoy the nuances of aromas and flavors of beer consumed from the can, compared to the mug.
Another reason could be that breweries traditionally flavor the consumption of beer in a mug,
making the can generally unattractive. However, among the total number of individuals considered
in this research, 25% were defined as “innovative” in accordance with their choice of beer packaging,
oriented towards an unconventional craft beer packaging material, aluminium. This innovative
packaging for this craft product is therefore more interesting for the consumer than in the past, also
for this type of “special” product that aims to differentiate itself from large-scale industrial
production. In this research, the comparison of preference scores for each beer attribute highlighted
some significant differences between the two innovative and traditional consumption targets
regarding the evaluation of beer clarity, colour, bitterness and body. Both groups considered the
attributes of intensity of taste, aroma and colour as the most important attributes. It must be stressed
that among these, colour is the only element that the consumer can assess before purchasing the
product (and only when packaged in transparent containers), while the others are attributes of
“experience”, an element that can only be assessed during and after the experience of drinking
beer [45,46]. Turbidity emerged as the least important attribute for both consumer groups, whereas,
as described in a previous research [7], and also evidenced in our research, alcohol content is not a
predominant driver of choice for the two different targets of beer consumers. Although several
authors in literature have described alcohol content as an element influencing the decision to
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consume beer [36,47], the consumers involved in this study did not consider it as such, probably
because they were focused on the evaluation of sensory aspects which, despite sensory aspects also
being influenced by the alcohol content, can be evaluated during the tasting of beer (color, aroma,
bitterness, etc.). Aroma is considered important for craft beer consumers because it imparts a
uniqueness and complexity of particular flavours to the product, increasing their perceived quality
compared to industrial beers [7,37]. However, in our research “traditional” consumers considered
this attribute to be more relevant compared to the innovative group. Previous studies have shown that
consumers maintain that beer in glass bottles has a better aroma and taste than beer in cans [22],
confirming how packaging can have a psychological impact on consumer perceptions of product
quality [38]. Although clarity is not evaluated as an important attribute during craft beer choice,
differences in its evaluation emerged between the two consumer groups. In particular, the
“innovative” consumer evaluated this aspect as less important. This result can be linked to the
consumption habits of these individuals (they drink canned craft beer) that justifies their disregard
for visually assessable attributes. The transparency of the container enables the consumer to check
the product quality directly, providing them with a greater degree of confidence, compared to
packaging that does not allow the product to be viewed [39,40]. In fact, beer colour is also assessed
as an important characteristic by traditional, but not by the “innovative” consumer. The bitter taste
and body of the beer (positively correlated with bitterness [30,32,33]) have a similar importance both
for traditional and innovative craft beer drinkers. On the contrary, although it is among the least
important attributes for the whole sample, beer sweetness is evaluated as more important by the
traditional group.

In conclusion, this research shows how a target of consumers accepts the use of the can for craft
beers. The can is therefore a key positive element for innovation as, not only could it be accepted by
consumers, but it can accommodate attractive graphics, and provides other logistical advantages over
glass, for example: possibility of stacking, lower risk of breakage, lower weight and greater ease of
use, disposal (as it consists of a single material) and lower environmental impact. Concerning
sensory perceptions, it may be important for craft brewers, not only to differentiate and characterise
their product, but also to inform the consumer that there are no qualitative and sensory differences
between bottled and canned beer. In fact, the only difference between these is the consumer's
previous perception. From our research, the two groups of consumers do not differ significantly
regarding sensory preferences. This result evidences that even from the can, the consumer can
evaluate and appreciate aromatic and quality characteristics that make a product, such as craft beer,
unique. Craft brewers could also communicate the advantages of using the can instead of the glass
bottle.

Further, research conducted among Spanish beer consumers [48] reveals that, perceived quality,
particularly of locally produced beers, is a key factor in consumer assessment of brand value. While
unrelated to craft beer production, this finding has nevertheless significant implications. Indeed,
through innovative practices resulting in perceived higher product quality, added to local production,
craft breweries could progressively expand their market share and awareness among consumers. This
notion is partly supported by Tremblay, Iwasaki, and Tremblay (2005), who posit that domestic craft
brewers are able to provide fresher products to consumers, as opposed to imported products, and can
cater better to both local and regional tastes [32]. However, among the limits of this work, there is a
gap in the evaluation of the potential costs of implementing an alternative packaging system that, in
some cases, could be too expensive for small producers. In addition, due to the fact that the
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information collected was expressed by a sample of consumers interviewed in a specific
geographical area and during an event dedicated to beer, it would be interesting in future research to
increase the sample of respondents, as well as to implement a cost/benefit analysis.

In general, people who choose craft beer consume a traditional product with a uniqueness and
authenticity in taste that enables the creation of product identity [28]. Craft beers can also be
considered as an expression of the identity of a geographical area, an element capable of enhancing
local production [4].
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