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Commercial food packages may contain multiple messages. Packaging designers try to integrate all messages into
a coherent design. Designers may use text, images or stylistic features, but these mediums may differ in their
suitability to communicate specific product benefits. To evaluate the usefulness and effectiveness of these three
mediums, we not only obtained consumer evaluations of packaging designs, but we also monitored the designer’s
experience during the design process.

For three products (orange juice, muesli bar, plain yogurt) we created three consistent packaging designs
communicating a single benefit through all three mediums, which was either a [1] health, [2] environmental, or
[3] production, sensory or social claim. Subsequently, we developed inconsistent packages communicating three
different messages through the three mediums. In an online survey, each of the 18 package variants was eval-
uated by 59-92 participants.

Dummy regression analysis suggested that verbal claims had positive effects in communicating healthiness and
environmental friendliness but elicited a negative tendency for sensory properties. The images we used indicated
a positive effect for communicating worker conditions, but a negative effect for healthiness. Our stylistic ele-
ments suggested a positive effect for sensory appeal, but tended to have negative effects for environmental as-
pects. As regards designer dilemmas, we noticed that some images (e.g., in the medical domain) required specific
graphic styles to make them acceptable for commercial use. Our findings suggest that consumers can handle

multiple packaging messages, but finding an optimal configuration remains a design challenge.

1. Introduction

Food packaging not only functions as a container that keeps its
content safe and fresh, but also provides a means to communicate the
value of the contents and persuade potential consumers to purchase it.
As a consequence, commercial packages may carry many different
messages. But what is the best way to communicate a certain message?
Besides using a text announcing a particular product benefit, graphic
designers may convey a message through the images they use or the style
of the packaging design. This offers a certain creative freedom, but also
presents a dilemma because the various components must be clearly
recognizable to the viewer and should also be integrated into a cohesive
design. A designer must consider and balance the various elements while
establishing a visual hierarchy that allows the viewer to quickly deci-
pher the essential message of the design (e.g., what the packaging
contains) (Lupton & Phillips, 2008). These design decisions are
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influenced by marketing considerations (e.g., which benefit should be
noticed first). In addition, design principles affect how the different el-
ements are perceived (Kimball, 2013), for example that objects that are
close together or share similar attributes (color, shape) are often
perceived as belonging to the same group (O'Connor, 2015). These
design considerations and the underlying process can be quite complex
when multiple elements need to be integrated and balanced. In this
exploratory study, we are interested in the design process and the
associated dilemmas. In addition, we want to investigate the effective-
ness of different packaging elements in conveying specific product
benefits. The research in this paper describes how a designer created
multiple packaging variants for the same product, communicating
different benefits in multiple ways, and it presents the results of an
empirical study assessing how a sample of naive respondents evaluated
these packaging designs.

Because food packages are not developed by haphazardly combining
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design elements, we give a central role to the packaging designer in this
study. Designers use a holistic approach in which they create coherent
configurations of elements. Experimental studies that use a piecemeal
approach with detailed manipulations or focus on communicating a
single product benefit have only limited relevance to designers, as it
leaves them with the difficult task of integrating the results of multiple
studies in a single design and creating a coherent whole from a variety of
elements. We think it is important that researchers who study packaging
design become more aware that the mechanisms they reveal or the
causalities they demonstrate may not be all that relevant for design
practice. Hence, the development of other approaches to studying
packaging designs are necessary from a pragmatic perspective, in order
to be relevant to practical design questions.

Designers are trained to integrate elements into a coherent and
appealing whole. Depending on the starting points of a design brief, they
make specific choices for colors, fonts, shapes, configurations, and so on.
They typically do not follow a set of formal rules but are guided by an
intuitive process referred to as ‘designerly ways of knowing’ (Cross,
1982). Although their education teaches them how to make use of
different types of tools and approaches to address often ill-defined
problems within a given time constraint (Cross, 1982), each design
process can be shaped individually (Dorst & Cross, 2001; Paton & Dorst,
2011). It consists of creative steps in which new options are created and
decision steps in which choices are made between possible alternatives,
but intuition, experience, values and norms, subjectivity and individual
preferences play a large role in how ideas take shape, when decisions are
made, and what their outcomes will be (Cramer-Petersen, Christensen,
& Ahmed-Kristensen, 2019; Cross, 2004; Farrell & Hooker, 2014; Rittel,
1988).

Because we give our designer artistic freedom to create packages —
just like a commercial client would when commissioning an assignment
- our study differs substantially from most other studies that investigate
the effects of design elements on the perception and evaluation of food
packages. In our study, we include a variety of product benefits currently
found on food products, including sensory claims, health claims, and
claims from the sustainability spectrum (natural, animal-friendly, slave-
free, artisanal). Because packaging designers and food marketeers are
known to use multiple messages simultaneously in their marketing
strategies, we ask our designer to create packages that display multiple
aspects in concert (e.g., health, together with biodiversity and slave-free
production). Rather than testing several packages that were developed
by using factorial combinations of multiple specific packaging elements,
we used a factorial design to develop instructions for a graphic designer
and gave her the freedom to develop multiple packages.

This is the first study — to our knowledge — that explicitly considers
the design process as an essential part of creating product packages. It
seeks to study the creative process in a new and more ecologically valid
way that is more comparable to how packages are developed in the food
industry. We have developed a set-up for a quantitative study, in which
we test how the creation of different design elements affects the
perception of various consumer benefits. Because our manipulations
involve instructing designers in different ways, packaging parameters
will not be fully controlled in a physical sense. And because the packages
we create are complex and vary in multiple respects, we also need
questionnaires that allow participants to assess multiple packaging as-
pects simultaneously. As this is a first exploration, our study’s set-up
may not be perfect, but we hope that the outcomes will be interesting
and inspiring for researchers and packaging designers alike. While the
design elements are not strictly controlled, we are curious what effects
will occur and we hope that our findings will spark ideas for interesting
research hypotheses in future research, performed either in a realistic or
more controlled setting. Overall, we hope that our study will lead to
innovation in research approaches that have more practical relevance
than the strictly controlled studies on fragmented elements of designs.
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1.1. Products, benefits, and communication mediums

Consumer products typically appeal to their audience because they
offer certain benefits that differ between the various offerings. In the
food area, some of these aspects can be evaluated directly during con-
sumption (e.g., tasty), while others will only influence the long-term (e.
g., healthy), and some others cannot be verified at all and rely on the
trust consumers have in the producer or retailer (e.g., produced in an
animal-friendly way). In the present paper, we focus on how such ben-
efits are communicated through packaging design and we include a wide
variety of relevant domains in order to cover a variety of possible
mechanisms. First, food consumption can impact human health and food
packages tend to communicate information that is relevant to assessing
whether a product is beneficial for health or not (nutrition, physical
fitness). Second, the production and consumption of food can have an
impact on the physical environment (biodiversity, use of scarce re-
sources, pollution). Other product benefits include product quality
(taste, shelf life), or the social and economic aspects of food production
(working conditions, contribution to community, cultural heritage,
small-scale production).

Packaging designers may convey product benefits through verbal
messages, images, or stylistic features (choice of typeface, pictorial style,
use of color and decorative elements), often following market trends or
their gut feelings to address the client’s design brief to develop suitable
solutions. However, communication in the various domains may be tied
to different rules and regulations. For instance, the domain of health and
nutrition claims tends to be strictly regulated in many countries,
considering not only texts that should or should not be used, but also the
associated imagery (de Boer & Bast, 2015; Dominguez Diaz, Fernandez-
Ruiz, & Camara, 2020). Environmental aspects are generally much less
regulated, although the use of terms like organic and biological tends to
be restricted. In contrast, the mentioning of many other aspects, such as
sensory aspects, production characteristics and labor conditions are
often not regulated by law, although they may be supported by public
and private certification efforts (Schifferstein, de Boer, & Lemke, 2021).

The optimal communication strategy may differ between the various
product benefits and although it is likely that commercial companies
have studied these challenges extensively, there is only little research
available on this topic in the public domain. Whereas the content of a
text message is mainly informative, an appealing house style is more
likely to address a consumer’s intuitive feelings, while images are likely
to evoke both. However, the exact wording of a text may also contain
some more covert messages that can influence how a consumer feels,
and stylistic elements may also contain clues that can activate cognitive
associations (Celhay, Boysselle, & Cohen, 2015; Velasco, Hyndman, &
Spence, 2018). The benefits we investigate differ on multiple dimensions
(e.g., short versus long-term consequences; personal advantage versus
other peoples’ advantage or nature conservation), but at this point we
have no predictions about how these dimensions might relate to the
effectiveness of different communication strategies. Hence, it is part of
our challenge to look for insights on how these different benefits can be
communicated in an optimal fashion.

1.2. Text versus images versus style

Studies focusing on how people integrate information have
compared presentations in text with those presenting information in an
image (e.g., Vriens, Loosschilder, Rosbergen, & Wittink, 1998). In these
studies, a text usually consisted of several items that were processed
sequentially, whereas information in an image tended to be presented in
a single overview and was processed more holistically (Paivio, 1971).
However, this distinction seems less relevant for the current study
because we intend to keep verbal claims short and we will use both text
and images on each package. Therefore, we will focus here more on the
unique properties of the different mediums in conveying specific
messages.
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Visual elements included on packaging designs can communicate to
consumers on a denoted or connotated level (Barthes, 2007; Moriarty,
2004). The denoted level refers to the direct, literal meaning, while the
connotated level refers to the more implicit meaning that can include
symbolic aspects. In the case of text, the meaning of the words refers to
the denoted level, whereas the shape and size of the letters may evoke
associations that refer to the connotated level. For an image displayed,
we might also make this distinction between the literal meaning of the
scene displayed versus implicit associations. However, for an image
these two meanings may be harder to disentangle, because the way in
which an object or person is portrayed may also activate implicit
meanings. Stylistic elements are likely to communicate mainly at a
connotated level. Whether and how people will make use of specific
information is dependent on the perceived relevance of the information,
the accessibility of the information (Feldman & Lynch, 1988) and the
trust in its source (Salaiin & Flores, 2001).

An advantage of using images in a marketing context may be that
images may capture buyers’ attention better than texts. Presenting in-
formation in an image seems more engaging and vivid than presenting
the same information through text (Underwood, Klein, & Burke, 2001).
Processing visual cues seems to require unconscious and unintentional
processing, while verbal cues require a higher level of cognitive effort
(Underwood & Klein, 2002). This may be particularly important in
current large-scale supermarkets, where shoppers need to find and select
a product among many competitors. A virtual reality simulation showed
that pictures on the package increased shoppers’ attention to the brand,
but this effect mainly occurred for low-familiarity, private-label brands
(Underwood et al., 2001). However, Garcia-Madariaga, Blasco Lopez,
Burgos, and Virto (2019) found that either images or short texts on
packages both increased participants’ level of attention.

In fact, textual information displayed on the packaging has an
important effect on consumers’ expectations of a product (e.g.,
Lahteenmaki et al., 2010; Liem, Toraman Aydin, & Zandstra, 2012;
Siitterlin & Siegrist, 2015). Furthermore, the type of textual information
seems to be important as well. A recent review suggests that interpre-
tative food labels are perceived as more convincing than reductive ones
(Hallez, Qutteina, Raedschelders, Boen, & Smits, 2020). Reductive la-
bels provide information about key nutrition facts such as calories, fat,
sugar and salt, whereas interpretative labels help consumers understand
if the food content is good or bad by using specific scores or adding
colors. These kinds of labels can be nutrition-specific or provide a
summative average of the nutritional value (Ikonen, Sotgiu, Aydinli, &
Verlegh, 2020). However, the review also indicated that consumers are
more likely to be convinced by visual cues on the front of the pack than
by text cues (Hallez et al., 2020).

An advantage of using text can be that its meaning appears clear and
unequivocal. Nonetheless, the interpretation of text usually depends on
the context in which it is presented. Therefore, a text can be ambiguous
in itself, as its meaning can depend on the other words, images and
objects with which it is encountered (Schifferstein, Smeets, & Hallen-
sleben, 2011). The phrase ‘a picture is worth a thousand words’ already
indicates that an image can be a more powerful medium to convey a
message than text, because it tends to communicate multiple aspects and
more details simultaneously. Still, the kind and amount of information
in an image may vary, depending on the style of the image, ranging from
pictorial (e.g., a photo) to nonpictorial (e.g., a symbol) (Samara, 2014).
Fewer details can give more room to the observer’s own interpretation.
In addition, if the designer’s intent is unclear, an observer may also be
unsure of how to interpret a certain image. Hence, both text and images
may involve ambiguous elements, whereas stylistic features are all
connotative and thus even more open to multiple interpretations. In the
case of ambiguity, past experiences, cultural traditions and design
conventions may play a role in the interpretation of the various
elements.
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1.3. Design coherence

One of the advantages of involving designers in the creation of
packages is that they assist in developing a design that integrates all
demands and wishes (e.g., basic product information, usage in-
structions, brand information, and benefit communication) into a
cohesive and aesthetically pleasing whole. Increasing the number of
nonoverlapping concepts in a single presentation is likely to increase the
challenge to come up with a coherent design and it will depend on the
designers’ skills to what extent they are able to integrate all concepts in
the final design. If a designer is unable to create a coherent whole, the
package design is likely to be perceived as confusing, less convincing or
less attractive.

Although some principles have been described that explain why
certain stimulus configurations are perceived as pleasant (e.g., Hekkert
& Leder, 2008), the creation of such configurations is still the domain of
creative professionals, such as artists, chefs, artisans and designers. In
many domains, the study of which stimulus combinations are harmo-
nious, balanced, or go together well have yielded only some guiding
principles (e.g., Burchett, 1991; Locher, 1996; Lu, Kuang, Peng, & Li,
2015; Spence, 2020), but no strict sets of rules that can be followed and
guarantee success. Therefore, we actively involved a designer in this
study, and we regard her experiences during the creation of the different
packaging designs as an integral part of our investigation.

1.4. Present study

In this paper we focus on the communication of benefits in different
domains through food packaging design. These domains concern health,
environment, sensory perception, social context and ways of producing.
A single food product may offer interesting benefits in multiple domains,
but its package offers only limited possibilities to convey these messages.
On the one hand, every package is restricted in size and thus can contain
only a limited amount of information. In addition, communicating
multiple aspects may decrease the coherence of the product proposition,
thus leading to inconsistent messages that may confuse rather than
excite potential buyers. This creates a dilemma for packaging designers,
because leaving out some of the information may result in a failure to
attract potential buyers, whereas including too much information may
result in an incoherent if not incomprehensible package design that
buyers may dislike.

We investigate if and how designers can use different mediums (text,
image, style) to communicate multiple product benefits through the
packaging designs for three products. In particular, we would like to find
clues as to whether some mediums are more suitable for conveying
certain consumer information than others. Rather than using a strictly
controlled experimental approach in which the combination of different
design elements would follow a factorial arrangement (e.g., Garcia-
Madariaga et al., 2019; Rebollar et al., 2017), we provided a graphic
designer with instructions for the design and allowed her the freedom to
create coherent packages, following common rules of design practice.
This approach resembles the way in which designers are briefed when
they receive an assignment from a food company, thus contributing to
the external validity of the study. Our investigation evaluates both the
design process and the consumer perception of these packages.

First of all, we were interested in the dilemmas the designer would
encounter when she separated the mediums for communicating different
messages, but nonetheless tried to design a visually appealing and
coherent package. Second, we tested how each of these packages were
perceived by consumers in an online survey and we used dummy
regression analysis to estimate the effects of our interventions on con-
sumer perception. Third, we were interested in determining how these
changes in the experimental set-up would affect the interpretation of the
study outcomes and the potential value of its findings.
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2. Method
2.1. Study design

We created packages for three different products: orange juice, a
muesli bar, and plain yogurt. All these products were processed, pack-
aged foods, yet they differed considerably in their ingredients, the way
they were produced, and the types of consumer benefits they could
provide. This allowed us to study a wide variety of benefit claims, as not
every type of claim is relevant for every product. In addition, the com-
mercial packages of these products often carry information that the food
producer voluntarily provides, next to the mandatory nutritional and
allergy information, which contributes to the ecological validity of our
study.

The packages that we designed communicated information on three
types of benefits: (a) health; (b) environment; and (c) other benefits,
which either concerned sensory, social or production aspects. To
communicate this information, we distinguished between three different
mediums: (a) verbal, textual information; (b) images; and (c) stylistic
elements. For each product, we developed three consistent packaging
designs that communicated a single benefit through all three mediums.
We also developed three mixed versions (inconsistent designs) that
combined elements of three domains, following a 3 x 3 Latin square
design. For example, by using a verbal health claim with an image
showing an environmental topic in the style that emphasized the prod-
uct’s sensory quality, we mixed package elements from three domains in
a single package. We tested the developed designs with an online survey.
The study protocol was approved by the Human Research Ethics com-
mittee at Delft University of Technology.

2.2. Design of the food packages

A packaging design consists of two main elements: the overall shape
of the packaging and the visual elements on the surface. Because we
focused on the visual elements of the design using different graphic
design elements, we chose to use a single packaging form for each
product type as the basis for the different design variations and devel-
oped digital photo-realistic images of the different packaging designs.
For orange juice we opted for a 1 L package, for the muesli bar a wrapper
for a 40 g bar, and for yogurt a 500 ml beaker.

The graphic designer (M.L.) started by designing the three packages
of each product that consistently conveyed a single message. Starting
point for these designs was the claim that communicated a specific
consumer benefit. Based on the verbal claim, we decided upon the
content of the image that would communicate this benefit and defined
specific style elements that had to be included. In design practice, such
design requirements are communicated by the client (e.g., manufac-
turer) to the designer in the form of corporate or brand style guides that
outline relevant design aspects such as color schemes, corporate type-
faces, image styles or type of wording used in official communication.
We based our definition of elements on an informal review of similar
packaging designs available in the Netherlands.

The choices were summarized in Tables A.1-3 (see Supplemental
Materials) and used as a basis to develop the different consistent designs.
The motivation for these choices will be described in the following
sections. Subsequently, the designer started looking for the best images
and additional style elements that would convey the message. She chose
a logo consisting of a brand name and icon, the color scheme and choice
of typeface. The designer combined the visual elements digitally using
Adobe Photoshop CC (2018) software to create a photo-realistic image
of the packaging. Then the designs were presented to the co-authors and
further adjustments and refinements were discussed. If an element
proved to be difficult to access or to include in the overall design, al-
ternatives were discussed and defined. For example, in the process we
decided to use verbal claims with a similar length to secure the read-
ability of the text. After developing several options, the designs were
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iteratively improved until the team of authors was satisfied with the
proposals for the consistent packages.

Based on the choices made for the consistent packages, the specifi-
cations for the mixed packages were then created and the same pro-
cedure was used to develop three packages that integrated various
elements of three different packages into one. The descriptions of the
consistent packages (H for health, E for environment, and O for other)
are listed in a single row in Tables A.1-3 in the Supplemental Materials.
For the inconsistent packages, we picked information from 3 different
rows according to a Latin square design. Mix1 combined the healthy text
with the environmental image and the other style. Mix2 combined the
environmental text with the other image and the healthy style. Mix3
combined the other text with the healthy image and the environmental
style.

As an additional rule in the design process, the designer had to place
the different design elements on a layout grid to achieve a consistent
visual placement of the different elements. The designer developed the
grid based on the reading direction from the top left corner to the bottom
right corner based on Western writing style (see Fig. 1). For the muesli
bar, we used two different layouts. The choice depended on the length of
the verbal claim and the choice of the image, because the grid of Layout
A caused readability issues when the image in the background was quite
detailed. The resulting packaging designs can be found in Figs. 2-4.

2.2.1. Text

The text elements included a product name and a package size
designation that were identical for each package variant, supplemented
with a verbal claim and a fictitious product logo that differed between
package variants.

2.2.1.1. Verbal claim. For each product we prepared three different
types of claims:

o The health claims were derived from the constituents of the product.
They referred to a nutritional claim (rich in vitamin C, rich in B vi-
tamins) or referred to an ingredient of the product (contains live
bacteria). The health claim was derived from an EU authorized claim
for this ingredient (supports the immune system, activates your
natural energy [in the body], improves lactose digestion [of the
product in people who have difficulty digesting lactose]). Because
some of these claims were longer than others, we shortened the
longer ones by removing the text in brackets so that they were
roughly the same size. These shortened claims were used to make the
packages more comparable for the study and still reflected the lan-
guage of the technically formulated authorized claims. Flexibility in
wording is allowed by the EU, as long as the meaning of the claim
does not change and provided that the full claim is stated at another
location on the package, such as on the back or bottom of the
package (de Boer, Urlings, Vos, & Bast, 2015).
The environmental claims were organic, no use of pesticides (orange
juice), contributes to an increase in biodiversity (muesli bar); and
animal friendly (yogurt). These cover different aspects that are
associated with the sustainable organic label.
e The other claims were refreshing (sensory claim, orange juice), slave-
free chocolate (social claim, muesli bar); and artisanal production
(production claim, yogurt).

2.2.1.2. Logo. Each package contained a logo consisting of a brand
name and an icon. The brand names were chosen to reflect the verbal
claims. The associated icons matched the brand names but were selected
to be abstract and reduced in style, so that they could be used with
multiple design styles. Although the icon is a pictorial (image) element,
we included it among the text elements, to avoid inconsistencies be-
tween the brand name and its associated logo.
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Fig. 1. Layout grids used as bases for the three product packages.
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Fig. 2. Consistent and inconsistent designs for the orange juice. (For full color images, the reader is referred to the web version of this article.)

2.2.2. Image

In this study, when we talk about the image, we mainly refer to the
content of the image that visualizes the benefits of the product. The
images depicted food constituents (e.g., bacteria), the ingredien