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Abstract: Research on the influence of packaging on consumer perception of beer and other alcoholic
beverages suggest an important role in capturing consumers’ attention and generating expectations
on perceived product quality, and in particular that color, bottle shape, and label design are key
aspects. There is, however, a paucity of research looking at interactions between different aspects of
packaging design. This is a topical issue given an increasingly saturated market where especially craft
breweries strive for differentiation and brand recognition. Situated within this context, the present
research used a conjoint analytic approach to investigate the effect of packaging design on consumer
perceived quality and liking for beers. Beer images were designed to systematically vary in four
design factors—label color, label shape, label complexity, and bottle shape—and evaluated in an online
survey with a representative sample of Danish beer drinkers. Two of the design factors—label color
and bottle type—significantly affected consumers’ product evaluations, whereas the other two factors
did not. Post-hoc analyses of the main effects indicated that the combination of a “Bomber” bottle
shape and a warm color scheme in the label as the optimal combination of design factors to maximize
consumer preferences. Preference for the Bomber bottle was linked to a perceived premiumness
associated with a preference for curvatures (as opposed to angularity), whereas the preference for
warm colors was tentatively explained as due to crossmodal correspondences generating favorable
sensory expectations for this color scheme.
Keywords: beer; packaging; product design; consumers; quality

1. Introduction
Beer is the most consumed alcoholic beverage worldwide [1]. In Denmark, as in most European
countries, the beer market has profoundly changed in the last 10–15 years [2,3]. A striking resurgence
of craft breweries has marked a breakaway from product uniformity to an unprecedented availability
of beers with unique flavor profiles [2]. According to the Danish Brewer’s Association, the number of
breweries in the country has grown from 19 in to 120 in the last decade, while the market share of craft
and micro brewed beers has grown from 0.5% to 4.5% in the same period [4]. These craft breweries
or microbreweries have strongly differentiated themselves from large breweries by having a strong
product focus where flavor intensity, experimentation, and local identity are key characteristics [5–10].
Although craft beer is often assumed to be of higher quality than conventional beer, and would
therefore be expected to command a higher price, it is not safe to assume that all consumers perceive this
to be the case. In other common beverages such as coffee and wine, for example, a mismatch between
experts’ opinions of what constitutes quality is often reported (e.g., [11,12]). Moreover, consumers and
experts probably do not attend to the same aspects in a beer [13–16], and would likely be more driven
by emotional associations with the packaging than by a deep processing of all its elements.
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Research on the role of packaging appearance on consumer perception of food and beverages
indicates that packaging features play an important role in capturing attention and generating
expectations on perceived quality (e.g., [17]). The packaging as a factor in consumer decision-making
for beer specifically is a relatively unexplored topic, although there is evidence of a relation between
the beer color and sensory expectations and perceived price [18] and on the sensory perception of the
bottles [6]. There also appears to be a relationship between the appearance of beer bottles and the
perceived contents, which can create expectations of the flavor, taste, kinetic sense and sound, as well
as playing a role in brand differentiation and recognition [8]. In actual taste tests, the labeling on beers
has also been shown to influence perceived taste, flavor, quality, and purchase intent [19]. The type of
packaging for beers, such as the difference between aluminum cans, glass bottles, and plastic bottles
has also been shown to have an effect on the preference from customers, with one study showing that
it may be more important than product information such as price, flavor, claims, and color [20].
Research within other beverages categories can provide insights into the possible packaging
design factors which could be expected to affect consumer perception of quality and liking for beers.
For instance, research on wine has shown that both the type/shape of the bottle along with color of the
bottle itself affect expected quality, liking, and willingness to pay [21]. In addition, for wine, differences
in label shapes have been reported to affect consumer preferences, such as in a study conducted in
Spain reporting significant differences in preference of bottles containing specific shapes on the labels,
and especially for selected color-shape label combinations in wine bottles [22]. For ciders, the color of
the label has been found to influence expected flavor liking, suggesting that label color can have a high
influence on the perceived contents for alcoholic beverages [23].
To summarize, the available literature indicates that various factors in packaging and label design
can be expected to have an effect for alcoholic beverages, and in particular that color, bottle shape,
and label design are key aspects to consider. As a whole, however, research on the relation between
perceived quality and consumer perception of beer specifically is scant. There is especially a paucity of
research looking at interactions between such factors in determining consumer preferences with an
aim to identify optimal combinations of design aspects to maximize consumer preferences. Situated
within this context, the aim of the present paper is to present results of a conjoint analytic study [24]
addressing main and interaction effects of specific packaging design factors on consumer perceived
quality and liking for beers.
2. Materials and Methods
2.1. Experimental Design
To address the research aims, 54 beer images were created in Adobe Photoshop, following a
3 × 3 × 3 × 2 full factorial design, to systematically vary in color (3 levels: Warm, Cool, Greyscale),
complexity (3 levels: Low, Medium, High), label shape (3 levels: Square, Round, Diamond), and bottle
shape (2 levels: Longneck, Bomber).
The four factors were identified based on the literature reviewed in the previous section,
and because they were deemed to represent the most salient aspects from a consumer’s point of view.
The choice of specific levels within the factors was driven by a mix of theoretical and practical
considerations related to the total number of combinations to develop. Color levels (Figure 1) were
chosen to represent a broad spectrum of colors following similarly motivated research in packaging
design [25]. Complexity was included as it has been linked to consumer preference for beers in taste
tests [26] and is generally known to affect preference for visual objects [27]. Moreover, it was deemed
interesting to include complexity since visual identity of specialty beer is a key aspect of current product
differentiation in the beer market (e.g., through pictures, shapes and various designs printed onto the
label without any direct semantic value). The three levels for this factor (Figure 2) were selected based
on a recent neuroscience study on the appeal of abstract shapes, which showed a difference in liking
based on complexity as operationalized through the use of various fractal patterns [28]. The three
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levels for labels shape (Figure 3) and the two levels for bottle shape (Figure 4) were chosen as the most
typical for the Danish beer market (based on the authors’ observations). The two bottle shapes are
colloquially referred to as “Longneck” and “Bomber”, throughout the paper, although it should be
noted that these are not standard definitions. To avoid ambiguity, direct measurements from actual
bottles were made with a calipers and recreated within Fusion 360 (Autodesk, San Rafael, CA, USA,
v. 2.0.8624) by the authors (Figure 4).

(a) Warm

(b) Cool

(c) Grayscale

Figure 1. Levels for design factor “Color”.

(a) Low

(b) Medium

(c) High

Figure 2. Levels for design factor “Complexity”.

(a) Square

(b) Round

(c) Diamond

Figure 3. Levels for design factor “Label shape”.

An example of a beer image developed based on the experimental design, as evaluated
by the participants of the study, is given in Figure 5. The full list of images is available as
Supplementary Materials to this paper.
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(a) Longneck

(b) Bomber

Figure 4. Levels for design factor “Bottle Shape”. Technical drawings based on actual bottles, in units
of millimeters.

Figure 5. Example of a complete stimulus presented to the participants during the conjoint survey.
Images for all possible combinations of factors and levels are given in the appendix to this paper.
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2.2. Participants
Participants for the study were recruited by snowball sampling via the authors’ network and
social media. The only inclusion criterion included being of legal drinking age (18 in Denmark),
and the only reason for exclusion was if participants declared that they never drink beer. Some
background information pertaining to their demographics and beer consumption habits were collected
during the study and are given in Table 1. The total number of participants was 310 (after exclusion
of non-drinkers and incomplete responses). The sample had a very good balance in terms of gender,
and a relative majority of young individuals (18–25). Most participants stated that they drink less than
10 different beer products per months, with grocery stores and bars being the most popular options for
purchasing beers (Table 1).
Table 1. Background information on the participants.

†

Variable

N

%

Gender
Male
Female

161
149

51.9
48.1

Age
18–25
26–35
36–55
56+

185
66
43
16

59.7
21.3
13.9
5.2

Yearly income ·103 (in DKK) †
<100
100–300
300–500
>500
Did not wish to disclose

145
84
49
18
14

46.8
27.1
15.8
5.8
4.5

Beers per month
<10
11–20
21–30
>30

190
67
30
23

61.3
21.6
9.7
7.4

Beer shopping spots (last 3 months) ‡
Groceries store
Bar
Specialty store
Tastings and beer-related event
Online

266
222
57
49
8

85.8
71.6
18.4
15.8
2.6

1 DKK ≈ 0.15 USD. ‡ Multiple response question, percentages do not add to 100.

2.3. Procedures
The study was conducted as an online survey using the platform SurveyXact (Ramboll, Århus,
Denmark). In order to minimize burden for the participants, each participant evaluated a subset
of 12 images, which was deemed reasonable based on pilot testing. More specifically, Federov’s
exchange algorithm [29] was employed to reduce the full set of 54 images to multiple sets of 12 images,
to which each participants were randomly assigned upon clicking on the survey link. The survey was
anonymous and consumers took part on a voluntary basis.
The survey began by explaining information about the general aim of the research,
the requirements for participation (i.e., that they should be of legal age), and an explanation of
the survey setup. Consumers were informed that their participation was voluntary that they could
withdraw at any time, and that the data collected were solely used for the purpose of this research.
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They then proceed to complete a few questions about their basic demographic and beer consumption
habits (Table 1).
This was followed by the actual conjoint analysis part, which required consumers to evaluate
12 images of beer bottles (50 cl), presented monadically. For each image, participants were asked three
questions: (1) “How much do you like the appearance of this bottle?”, (2) “How good do you expect
the quality of the beer inside the bottle to be?”, and (3) “How expensive do you expect this bottle to be
in a grocery store? (in DKK)”. The first two questions were rated on a 10-point rating scale, anchored at
“0 = Very low” and “10 = Very high”. The third question required participants to manually enter the
expected price in a numerical entry box.
After evaluating all images, participants were thanked for their time and were given the option of
adding their email for a chance to win a movie ticket as a thank you for their participation.
2.4. Data Analysis
The snowball sampling technique adopted resulted in 513 participants, 310 (60%) of which fully
completed the survey in all its part and were therefore retained for data analysis.
The data analytical strategy was directly informed by the main research objective of addressing
the effect of the four design factors (in isolation as well as in combination) on consumer perception
of the beers. To this end, Analysis of Variance (ANOVA) was used to estimate main and interaction
(2- and 3-way) effects of each design factor on the three dependent variables. Where significant
effects were found, pairwise comparisons using Tukey’s Honestly Significant Difference (HSD) test
were conducted to ascertain which design levels or level combinations differed from each other.
Furthermore, the (Pearson) correlation coefficient between liking, expected quality and expected price,
were computed to evaluate the degree to which the three dependent variable underlined the same
perceptual dimension. Additional analyses included assessing the effect of consumer background on
the three dependent variables.
All analyses were conducted in R [30] and considered an α = 5% significance level.
3. Results
ANOVA results (main effects and interactions) for the three dependent variables—liking, expected
quality, and expected price—are given in Table 2.
A significant main effect of bottle shape on both quality and price was found, as well as a
significant effect of color on all three dependent variable. By contrast, the effects of visual complexity
and label shape were not significant. All 2- and 3-way interactions were not significant either (Table 2).
The directions of these effects are visible in Table 3, which reports means and standard deviations for
individual levels of each design factor, as well as which means are significantly different after pairwise
comparisons.
Table 2 shows that the magnitude of the differences was generally small (≤0.4 pt on a 10 pt scale
for liking, ≤0.3 pt on a 10 pt scale for quality, and ≤2 DKK for price). The main effect of bottle shape
was due to the "Bomber" shape being perceived as significantly of higher quality, and expected to be
more expensive, than the Bottleneck type (see Figure 4 for the corresponding bottle shapes). Regarding
the main effect of color, warm color received significantly higher ratings in liking, quality, and price
(Table 3), although for the latter the difference with the other two levels was only marginally significant
after adjusting for multiple comparisons (Tukey p = 0.08 in both cases). Level means for the other two
design aspects (complexity and label shape) were very close or identical consistent with the fact that
these two main effects were not significant.
The results for color and bottle type suggest that when a level was evaluated as more liked,
it was also perceived to be of higher quality and more expensive. Accordingly, visual attractiveness
(liking for the bottle) and expected quality were highly correlated (r(3706) = 0.82; p < 0.001). Somewhat
surprisingly, however, expected price was only moderately correlated with quality (r(3706) = 0.38;
p < 0.001) and liking (r(3706) = 0.30; p < 0.001).
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With respect to consumer segmentation, a significant gender difference was observed with
respect to perceived liking and quality, with men giving higher ratings, on average, in both cases
(Liking F = 4.4 < Liking M = 4.7, F(1,3706) = 26.6, p < 0.001; Quality F = 4.5 < Quality M = 4.8,
F(1,3706) = 20.5, p < 0.001); by contrast, no significant differences with respect to price estimates
were observed. These results suggest a higher interest towards beer by men, compared to women,
and, accordingly, men also reported drinking on average more beers per month (18.4 vs. 7.2 for women,
F(1,3706) = 641, p < 0.001) and were more interested in trying new beers (4.2 vs. 3.8 on a 5-pt scale,
F(1,3706) = 145, p < 0.001) compared to women.
By contrast, differences due to all other background variables (e.g., age, income, etc.—see Table 1)
were very small and transient, and were generally not significant.
Table 2. ANOVA tables reporting test statistics and p-values associated with all main effects and
interactions on the three dependent variable Liking, Expected quality, Expected price.
Factor (↓), Variable (→)

Liking

Bottle type
Color
Complexity
Label shape
Bottle shape × Color
Bottle shape × Complexity
Color × Complexity
Bottle shape × Label shape
Color × Label shape
Complexity × Label shape
Bottle shape × Color × Complexity
Bottle shape × Color × Label Shape
Bottle shape × Complexity × Label Shape

Quality

Price

F

p

F

p

F

p

1.7
12.4
1.4
1.6
1.8
1.9
0.2
0.3
0.9
0.2
1.6
0.1
0.8

0.195
<0.001
0.235
0.202
0.167
0.145
0.952
0.705
0.471
0.958
0.189
0.936
0.468

10.3
6.8
0.3
0.4
2.0
1.3
0.5
0.9
0.5
0.5
0.5
0.0
2.6

0.001
0.001
0.764
0.639
0.136
0.270
0.735
0.419
0.737
0.758
0.690
0.991
0.072

30.1
3.1
0.2
0.0
0.6
0.2
1.0
2.9
0.3
1.4
1.1
0.5
0.7

<0.001
0.044
0.837
0.979
0.530
0.796
0.393
0.054
0.853
0.240
0.335
0.674
0.519

Table 3. Means and standard deviations for individual levels of each design factor. Different superscript
letters indicate significant differences between means following pairwise comparisons (Tukey p < 0.05).
Liking

Quality

Price

Bottle Shape
Bomber
Longneck

4.6 ± 2.1
4.5 ± 2.2

4.8 a ± 2.0
4.6 b ± 2.0

20 a ± 11
18 b ± 10

Color
Cool
Grayscale
Warm

4.5 b ± 2.2
4.4 b ± 2.2
4.8 a ± 2.2

4.6 b ± 2.0
4.6 b ± 2.0
4.9 a ± 2.0

19 ± 10
19 ± 10
20 ± 11

Complexity
Low
Medium
High

4.5 ± 2.2
4.7 ± 2.2
4.5 ± 2.2

4.7 ± 2.0
4.7 ± 2.0
4.7 ± 2.0

19 ± 11
19 ± 11
19 ± 10

Label shape
Round
Diamond
Rectangular

4.6 ± 2.2
4.5 ± 2.2
4.6 ± 2.2

4.7 ± 2.0
4.7 ± 2.1
4.7 ± 2.0

19 ± 10
19 ± 11
19 ± 11

4. Discussion
The primary goal of this research was to investigate the effect of design aspects of beer bottles on
consumers’ liking and expectations regarding product quality, using a conjoint analytic approach.
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The results showed that two of the experimental design factors—label color and bottle
type—significantly affected consumer responses, whereas the other two—label shape and
complexity—did not. More specifically, the conjoint analysis indicated that the combination of the
“Bomber” bottle shape and a warm color scheme in the label would the optimal combination of design
factors that would maximize consumer utility, whereas label shape and complexity did not affect
consumer preferences significantly (at least within the conditions tested in this study). Since craft
breweries currently strive for differentiation and brand recognition in an increasingly saturated
market [2,3], such knowledge can be of practical business significance, either for redesigning existing
product lines or (more likely) for the design of new ones.
The finding that bottle type had a significant influence is consistent with previous studies showing
its importance for consumer perception of both beer and wine [8,21,22]. While causal inferences about
the findings do not necessarily follow from the data, the finding that the Bomber type was preferred
may possibly be ascribed to it having a more pronounced curvatures and an overall higher feature
count than the longneck design. This would be consistent with work in visual perception showing
a preference for curved objects more than angular ones, as well as preference for objects with more
sides [31]. It is also possible to speculate that this result underlines a perceived “premiumness”
associated with this bottle type. For example, in a study with New Zealand consumers, Giacalone
and collaborators [5] showed that beers with this bottle type shape tended to be regarded as more
appropriate for drinking at dining events and special occasions, relative to other types of beer bottles.
With such a high importance placed on the bottle type, further exploration into differing bottle types
and consumer perception in relation to the craft beer industry may be of interest.
In addition, the effect of color is consistent with earlier reports in the literature, where it is often
claimed that color is possibly the packaging feature of beverages that triggers the fastest consumer
response [32,33]. None of the three design levels for this factor (warm, cool, dark/grey) is dominant in
the market, so it is unlikely that the results are due to a preference for the familiar. Another possibility
is that the observed preference for warm colors in beer labels could be due to sensory expectations,
such as associations between this color scheme and fruity flavors, which has been observed in previous
studies on consumer packaging of various foods and beverages [6,8,19,23,25]. Extant research on
crossmodal correspondence between color and flavor also supports an association between warm
colors and fruity flavors (e.g., [34,35]), which could be exploited by breweries as these flavors are often
associated with hops notes typically prominent in craft beers. It should be noted, however, that this
interpretation does not follow directly from the data and that sensory testing would be required to
support causal inferences regarding the effect of label color on beer flavor. A deeper understanding of
this mechanism could provide valuable information for breweries as the costs of changing product
labels to influence product experiences are typically lower than the costs of reformulating the product.
The lack of effect of label shape, by contrast, was more unexpected in relation to the existing
literature, as this factor has been shown to influence consumer perception of wine [21,22]. It is possible
that the design levels for this factor were too similar, and that a significant effect would have been
observed by introducing a larger degree of variation, for example, by using label shapes not commonly
associated with beers.
Likewise, complexity was not found to affect consumer perception in this study, whereas an effect
could have been expected based on evidence from experimental psychology [27] and neuroscience [19],
as well as the fact that perceived complexity has also found to affect consumer perception of tasted
beers [26]. The choice of focusing on neuroscientifically defined visual complexity patterns (Figure 2)
was motivated by the need to have a relatively objective basis for this design factor. However, given that
visual complexity perception is highly context-dependent [36], it is likely that abstract patterns on
a familiar object such as beer bottle are perceived as less complex than they would be in isolation.
That said, an effect might still be uncovered by, for instance, the use of different artwork designs,
which may be typically observed on craft beer labels. The research of labels artwork for beers is still a
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relatively unexplored field, but it is of increasing interest for beverage packaging research, as recently
emphasized in the literature [37].
While not the primary goal of this study, the data also showed some notable differences between
consumer segments defined in terms of demographics and behavior. Specifically, men were found to
have a higher interest and a much higher overall consumption for beer, compared to women. This is
well in line with the literature indicating a higher intake of beer, and of alcohol generally, in men,
both in Denmark as well as elsewhere [38,39].
In closing, we note some limitations of this study which could productively be addressed in
future research. First, the study was limited to visual examination of the product designs. It would
be interesting in future studies to study the combination packaging elements and actual product
tasting to see how much expectations generated by the beer bottles affect the actual product experience,
as exemplified in e.g., [32,35]. Secondly, design aspects were broadly defined in this research but
due to practical limitations, only two to three design levels for each factor could be tested. In an
industrial context, proper design optimization would require testing of additional levels within each
of the design factors. An important example is the color of the bottle itself: in this research, only
brown glass bottles were considered as this is by far the most common glass color for craft beer
products in Denmark (this is mostly because, compared to green and clear bottle, they offer better
protection against light and thus prevents photoisomerization of iso-alpha bitter acids preset in beer
and the formation of ’skunky’ flavor [40]), so whether these results also extend to clear and green glass
bottles is a question of commercial importance. Thirdly, this research has not considered the effect of
additional product aspects such as brand and price points; since these are often used by consumers
as quality cues, it would be important to study how they interact with the design factors studied
in this research. Fourthly, further exploration of individual differences would be advised to more
completely characterize beer consumers. Based on the results of this research, as well as the available
literature [5,26], it is suggested that segmentation based on behavioral habits such as beer knowledge
and involvement would be promising candidates for consumer segmentation. Finally, the study was
conducted with a sample of Danish consumers and, therefore, results may not readily generalize to
consumers in other countries, given the known influence of culture on associations between packaging
elements and quality attributes (e.g., with regard to the influence of color [37,41]).
5. Conclusions
The present research focused on the effect of packaging design on consumers’ perceived quality
and liking for beers. Using a conjoint analytic approach, beer images were designed to systematically
vary in four design factors—label color, label shape, label complexity, and bottle shape—and evaluated
by consumers in an online survey with a representative sample of Danish beer drinkers. The results
showed that two of the packaging design factors—label color and bottle type—had a main effect on
consumer product evaluations, whereas the other two factors did not, and no significant interactions
were found. Post-hoc analyses of the main effects indicated that the combination of a “Bomber”
bottle shape and a warm color scheme in the label as the optimal combination of design factors that
would maximize consumer preferences. Preference for the Bomber bottle was linked to a perceived
premiumness associated with a preference for curvatures (as opposed to angularity), whereas the
preference for warm colors was tentatively explained as due to crossmodal correspondences generating
favorable sensory expectations for this color scheme. Since craft breweries currently strive for
differentiation and brand recognition in an increasingly saturated market, the results presented
can be of practical business significance, either for redesigning existing product lines or for the design
of new ones.
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Supplementary Materials: High quality images of all 54 designs used for the conjoint analysis are available
online at https://www.mdpi.com/2306-5710/6/4/64/s1.
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