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Abstract
A rich body of research has focused on consumers’ perception and evaluation of visual
design complexity. Although various investigations lead to mixed results, Berlyne’s
inverted U-shape relationship between preference and complexity is often revisited
and further developed until this day. His arousal theory predicts a low preference for
low and high design complexity and a high preference for medium design complexity.
With regard to the popularity of minimalistic design, we state that his approach is not
sufficient for explaining consumers’ perception of product design complexities
nowadays. Interestingly, to the best of our knowledge nobody has investigated the
phenomenon of the popularity of minimalistic design in detail, although interesting
approaches in marketing science have been generated which could be used as
sufficient theoretical explanatory approaches.
Having raised this issue, this dissertation project treats three design-relevant aspects
which – together with visual design complexity – we believe might exert an interaction
effect on preference judgments. Each of these three single projects makes important
contributions to theory and practice. Firstly, we investigate the role of the designer
when evaluating design complexity, in particular the perceived talent of the designer,
which could exert an influence on consumers’ preference judgments. This talent might
be affected in different ways: consumers might draw inferences on the employed
designer's talent from the brand’s prestige. Furthermore, an internal designer who is
employed at the company might be perceived to be more talented than an external
user, who is recruited from user communities. Secondly, we investigate the influence
of the consumer’s cognitive status on the evaluation of design complexity. In particular,
we propose that the consumer's level of ego depletion influences his/her preference
judgment for design complexity. Finally, we investigate the role of visual design
complexity when evaluating product innovations. We propose that consumers might
draw conclusions on the ease of use of an innovation by processing its visual design
complexity. In doing so, we examine a possible interaction between the product’s
innovativeness and its visual design complexity. Each aspect and each theoretical
explanatory approach we draw on (processing fluency and ego depletion) has been
given much attention in marketing and psychology science.

II

Zusammenfassung
Eine

Vielzahl

an

Forschungsarbeiten

Konsumentenwahrnehmung

und

hat

-bewertung

sich
von

mit
visueller

dem

Thema

der

Designkomplexität

beschäftigt. Obwohl diverse Forschungsergebnisse widersprüchlich sind, wird
Berlynes glockenförmige Beziehung zwischen Präferenz und Komplexität regelmäßig
in der Forschung aufgegriffen. Seine „Arousal Theory“ prognostiziert eine geringe
Präferenz für eine hohe und eine niedrige Designkomplexität, außerdem eine hohe
Präferenz für eine mittlere Designkomplexität. In Hinblick auf die Popularität von
minimalistischem Design ist allerdings festzustellen, dass dieser Ansatz nicht
ausreichend ist, um Präferenzbildungen für verschiedene Designkomplexitätslevels zu
erklären. Interessanterweise wurde die Popularität von minimalistischem Design bis
heute

noch

nicht

tiefergehend

empirisch

untersucht,

obwohl

die

Marketingwissenschaft in den letzten Jahren vielversprechende Ansätze generiert hat,
welche als hinreichende theoretische Erklärungsansätze herangezogen werden
könnten.
Mein Dissertationsprojekt behandelt drei design-relevante Aspekte, welche in
Kombination mit der visuellen Komplexität eines Produktes einen Interaktionseffekt auf
die Präferenzbeurteilung des Konsumenten ausüben könnten. Jedes dieser drei
einzelnen Projekte stellt einen wichtigen Beitrag für Theorie und Praxis dar. Zum einen
wird die Rolle des Designers bei der Evaluation von Designkomplexität untersucht.
Das wahrgenommene Talent des Designers könnte einen Einfluss auf den
Präferenzentwicklungsprozess

des

Konsumenten

ausüben.

Verschiedene

Manipulationsmöglichkeiten für das wahrgenommene Talent eines Designers
(Markenstrategie eines Produktes, Designprozess (User Design versus professioneller
Designer)) werden betrachtet. Als zweiter Aspekt wird der Einfluss der kognitiven
Erschöpfung eines Konsumenten auf dessen Bewertung von Designkomplexität
untersucht. An dritter Stelle betrachten wir die Rolle von visueller Komplexität auf die
Bewertung von Innovationen. Es wird der Frage nachgegangen, ob Konsumenten
Schlussfolgerungen von der visuellen Komplexität auf die Einfachheit der
Bedienbarkeit eines Produktes ziehen und somit die Designkomplexität einen Einfluss
auf das Adaptionsverhalten ausüben kann. Jedes dieser drei Themen und jeder
theoretische Erklärungsansatz (‚Processing Fluency‘ und ‚Ego Depletion‘) erhielt in der
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Vergangenheit

große

Aufmerksamkeit

Wissenschaft.

IV

in

Marketing

und

psychologischer
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Introduction

1.1

Problem Orientation

Imagine that you opened the “Dedicated Design Store” a few years ago. Your retailing
company specializes in design classics and modern product designs of all kind. Over
the years you have seen many different design trends pass by. In your shop people
often ask you about your favorite product design. The first product that comes to mind
is the Apple iPhone 5s, even though (or perhaps because) its design is entirely
reduced. It appears that not just you, but the majority of Western society has a
preference for minimalistic designs. Drawing on design awards as a mirror of a
society’s actual aesthetic preferences, it is noticeable that not only the Apple iPhone
5s (which was awarded various design awards such as the internationally
acknowledged Ret Dot Award in 2014), but generally minimalistic product designs are
frequently awarded in Western cultures. A closer look at the Red Dot Design Award,
for instance, reveals that one third of the products (63 out of the 181) that won ‘Best of
the Best’ from 2008-2015 were recognized by the judges for minimalistic and reduced
design attributes. A Dilbert cartoon depicts the trend towards minimalism ironically: a
product manager stands in front of his team and explains dryly, ‘I added all of the
product features that each of you demanded. Now our product is a worthless
hodgepodge of complexity. I appreciate your input. I couldn’t have failed without you.’
His bored and inattentive team replies ‘Teamwork!’
You reflect on the question why so many people like the minimalistic appeal of the
iPhone 5s. You think about a smartphone offered by Samsung: the Galaxy S7 mini
also has a minimalistic appearance. For this phone, you start to think that this device
might be good value for money and of solid quality, but you would not state that its
design is outstanding. There are thus conditions: a minimalistic design looks highly
aesthetic and valuable, while a minimalistic design looks mundane and common. What
is so special about the iPhone 5s? Your thoughts move to complex product design.
Are there also high-complexity product designs that are perceived as highly aesthetic?
You start imagining who might be responsible for the product design. Is this person an
outstanding designer or someone with average talent? Maybe the preference judgment
of minimalistic design is unconsciously influenced by your inferences about the
designer? Similar phenomena come to mind. For example, you have the impression
that relaxed customers perceive design complexity differently from exhausted
1

customers. Just last week a couple visited your store that was looking for a new
painting for their living-room. While the woman preferred minimalistic art, her husband
was clearly captivated by a painting with a playful and complex style. While
eavesdropping on the couple's conversation, you heard the woman talking about her
hard day at work full of tough business meetings. Her husband, on the other hand, took
a day off and relaxed at home. Might there be a connection with their preference
judgments on this day? Another situation comes to mind. Several weeks ago a couple
was looking for an electronic product in your shop. During your consultation the woman
clearly leaned towards a more complex design style, while her boyfriend preferred a
more minimalistic style. It turned out that she already had experience with this type of
product, while he had never used such a device before. He explained his skepticism
by stating that he really did not want to learn how to use a new, complicate device.
Might there be a connection between the visual design complexity and the perceived
ease of use of a product?
You get the impression that the topic of consumers’ perception of design complexity
does not seem to be minimalistic, but rather much more complex than you believed. It
is time for someone to investigate this topic more closely. While thinking, you look at
your iPhone more intensively than ever before.

1.2 Research Question
This dissertation project deals with the question of when and under what conditions
minimalistic design appears aesthetic and valuable. A minimalistic design with almost
no formative elements can easily be perceived as being very mundane and common.
Research regarding design complexity predicts a low preference for minimalistic
design (Berlyne, 1970; Noseworthy, Muro, and Furray, 2014). Already more than 50
years ago Berlyne (e.g. 1970) investigated human preferences for different design
complexity levels. He established the arousal theory which predicts a low arousal for
minimalistic design and thus a low resulting preference for it. However, with regard to
design awards such as the Red Dot Award, it seems that there are also low-complexity
designs, for example the Apple iPhone 5s, that are aesthetically pleasing.

2

This dissertation project aims to explain the consumer’s perception of different design
complexity levels. In detail, we examine when and under what conditions a consumer
reacts positively to minimalistic design. We investigate how consumers draw
assumptions about particular product attributes based on their processing experiences
that are provoked by visual design complexity and how consumers’ perception of
design complexity is influenced by their current mental state. We examine whether
several variables have a moderating influence on the metacognitive interpretation of
visual design complexity. By providing different theories for this metacognitive
interpretation, we aim to provide explanations for the preference for minimalistic or for
complex designs under multiple conditions and thus to expand Berlyne’s preference
predictions of design complexity for cases of minimalistic design.
I conducted a total of three research projects with a number of co-authors (Research
Paper I with Prof. Dr. Daniel Wentzel; Research Paper II with Annika Wiecek, M.Sc.,
Ramona Overlack, B.Sc. and Prof. Dr. Daniel Wentzel; Research Paper III with Timur
Elmali, B.Sc.). In these three research projects we investigate different aspects that
might interact with the perception of design complexity during preference judgment
processes.
Research Paper I: In the first paper we examine the role of the designer's
perceived talent when judging a product design. The branding strategy as well
as the product design process (professional design versus user design) may
play a significant role for the evaluation of design complexity, as consumers
might use this information to draw conclusions about the designer. We use the
psychological construct of processing fluency to provide a theory-based
explanation for our hypotheses. In particular, we believe that consumers draw
on different naive theories during the evaluation process depending on the talent
of the designer and thus develop different interpretations of the fluency
experience that is provoked by the visual design complexity of a product. This
ultimately ends in a perceived high or low quality of the product design.
Research Paper II: In the second paper we expand our insights from Research
Paper I by investigating another aspect that might exert an influence on the
evaluation of a product's visual design complexity. In Research Paper II we
examine whether a consumer's mental state plays a role during the evaluation
3

process of design complexity. In detail, we test a possible relationship between
the consumer’s level of cognitive depletion and the perception of design
complexity. We draw on the ego depletion theory to provide a theoretical
explanation. In particular, we believe that due to the amount of remaining
processing resources, an ego-depleted consumer will prefer a minimalistic
product design, which is processed more easily, whereas a consumer who is
not ego-depleted will prefer a more complex design, which is processed with
more difficulty.
Research Paper III: Finally, in the third research paper, we take a closer look at
the impact of design complexity on the consumer’s perception and judgments
of innovative products. Again, we follow a different approach than in Research
Paper I and II. In the two previous papers we investigate consumers’
preferences for design complexity depending on the availability of designrelevant information or the consumer's mental state. In Research Paper III, on
the other hand, we examine visual design complexity as a cue that consumers
draw on when judging the product’s ease of use. This aspect is of special
relevance for highly innovative products, as the learning costs for such products
are expected to be high. Again, we use processing fluency as the theory-based
explanation.
As stated above, in this dissertation project we combine and integrate various
psychological approaches to explain the deviation of Berlyne’s preference prediction
for minimalistic design. Drawing on these different approaches we provide valuable
explanations for the enhanced preference of minimalistic design and thus expand on
Berlyne’s preference prediction.

1.3

Theoretical and Managerial Relevance

This dissertation project is of high theoretical relevance. To the best of our knowledge,
until now the popularity of minimalistic product design has not been investigated
scientifically in more detail. However, Berlyne’s arousal theory (Berlyne, 1970;
Noseworthy, Muro, and Murray, 2014), which still represents a common scientific
approach to explain preference judgments for design complexity, predicts a low
4

preference for low complexity designs. Thus, an examination of his false preference
predictions for minimalistic design is of high empirical interest. The general topic of the
perception of visual design complexity, but also each explanatory approach we follow
in the individual projects has gained much attention in marketing research: perception
of visual design complexity (e.g. Berlyne, 1970; Orth and Crouch, 2014; Orth and Wirtz,
2014), talent and effort of the designer (Cho and Schwarz, 2008; Kruger, Wirtz, Boven,
and Altermatt, 2004), branding (Aaker, 1996; Keller, 2008; Miyazaki, Grewal, and
Goodstein, 2005), user design (Dahl, Fuchs, and Schreier, 2015; Fuchs, Prandelli, and
Schreier, 2013; Schreier, Fuchs, and Dahl, 2012), processing fluency (e.g.
Pocheptsova, Labroo, and Ravi, 2010; Schwarz, 2004), cognitive depletion (Gillespie,
Joireman, and Muehling, 2012; Lichters, Brunnlieb, Nave, Sarstedt, and Vogt, 2015;
Wästlund, Otterbring, Gustafsson, and Shams, 2015) and innovation marketing
(Gourville, 2006; Heidenreich and Kraemer, 2016; Talke, Salomo, Wieringa, and Lutz,
2009). Our investigations are thus highly valuable for our central research topic of the
perception of visual design complexity. We aim to generate theory-based expansions
of Berlyne’s preference prediction, by drawing exclusively on explanatory approaches
that have been given lots of attention in marketing and psychology science.
To the best of our knowledge, until now researchers have not succeeded in combining
the fluency theory with the perception of design complexity, as processing fluency
predicts a monotonic decrease of preference as a function of complexity (Palmer,
Schloss, and Sammartino, 2013). A simple stimulus (e.g. a musical note) should be
easier to process than a complex stimulus (e.g. a pattern of lines or a chord), but the
latter is often preferred (Reber, Winkielman, and Schwarz, 2004). We solve this
problem by arguing that consumers draw on different naive theories when interpreting
the fluency experience in different situations (Pocheptsova et al., 2010). Thus, for
Paper I and III we are now able to adapt the concept of processing fluency based on
preference predictions for design complexity in various situations. Furthermore,
although the topic of cognitive depletion has been the object of much scientific interest
(Gillespie et al., 2012; Lichters et al., 2015; Wästlund et al., 2015), to the best of our
knowledge nobody has combined this aspect with the perception of design. We study
this question in Research Paper II.
The attendance of multiple international conferences ensures a high theoretical
relevance of each paper as well as a certain level of scientific quality (Research Paper
5

I: American Marketing Association (AMA) Winter Educators’ Conference 2016,
European Marketing Academy (EMAC) Annual Conference 2016; Research Paper II:
Academy of Marketing Science (AMS) Annual Conference 2016; Research Paper III:
American Marketing Association (AMA) Winter Educators’ Conference 2016).
Furthermore, this dissertation project is of high practical relevance. We suggest that
a minimalistic product design only appears to be of high design quality in certain
conditions. The evaluation of a minimalistic design might depend on factors such as
the perceived talent of the designer and on mental factors such as the consumer's
cognitive depletion status. Finally, we believe that the visual design complexity of a
product can be used by the consumer to draw conclusions on different product
attributes: we predict that consumers associate minimalistic design with an enhanced
ease of use of the product. This insight would be of special relevance for managers
and designers who are in charge of innovative products. In summary, our research
might help them to become aware of the essential design dimension of complexity and
of its influence on consumers’ perception. We aim to develop practical advice for
managers, marketers and designers to achieve a higher acceptance rate for their
products.
Gaining insights into the consumers’ mechanism of processing minimalistic design is
of high practical relevance, as it is relatively easy to exert an influence on a product's
visual design complexity in the early stages of a new product development. Designers
with a particular awareness of the consumers’ perception processes of design
complexity are better able to fulfill consumers’ needs when developing a product and
creating its design. Furthermore, with these insights managers can exert an influence
on the designer to create products with higher acceptance rates. Our results provide
advice for managers and designers to consider aspects of the perceived talent of the
designer, the branding strategy, the design process (user design versus professional
design) and the innovativeness of a product in their product design process. Also, we
advise managers to consider the consumer’s level of ego depletion when launching
different marketing strategies for products with varying design complexities.

6

1.4

Structure of the Dissertation

This dissertation is structured as follows: chapter 1 provides an introduction to the
topic and describes a number of research questions of the research projects conducted
within the scope of this dissertation. Chapter 2 explains the theoretical background of
our projects that is required to understand and to follow our argumentation in each
research project. Here we provide an extensive literature review and an explanation of
the theory. Chapter 3 depicts and explains the research gap and questions based on
the theoretical background stated before. Chapter 4 provides an extended summary
of Research Papers I, II and III. Each procedure and the results are depicted. Chapter
5 concludes with a summary of the key findings of this dissertation and discusses their
contributions and limitations. Furthermore, each research paper is included in the
appendix. Figure 1 provides an overview of the structure of this dissertation.
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Chapter 1: Introduction
Problem orientation of the dissertation
pp. 1-8

Chapter 2: Theoretical Background
Literature review and theoretical explanations
pp. 9-32

Chapter 3: Research Gap and Questions
Explanation of the research gap and questions based on the theoretical background
pp. 33-34

Chapter 4: Summary of the Research Papers
Overview and presentation of Research Papers I, II and III
pp. 35-40

Chapter 5: General Discussion and Outlook
Summary of key findings and discussion of results, limitations, and fields of future research
pp. 41-45

Appendix 1: Research Paper I
Does Minimalistic Product Design equate to Maximum Liking? – The Interplay of Design Complexity
and the Talent of the Designer
pp. 57-100

Appendix 2: Research Paper II
A Simple Design on a Stressful Day? – The Interplay of Ego Depletion and Product Design
pp. 101-124

Appendix 3: Research Paper III
Let‘s Keep it Simple! The Influence of Minimalistic Product Design on Innovation Adoption
pp. 125-151

Figure 1: Structure of the dissertation
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2

Theoretical Background

This chapter provides a literature review of important conceptual foundations within
the scope of this dissertation. The first two parts of this chapter address the definition
for the terms product design and design complexity. In order to gain a more structured
view of the consumer’s perception and preference judgments for different design
complexities, part two introduces Berlyne’s arousal theory (1970) which is of high
scientific relevance in this context. The further parts of this chapter shed light on
literature regarding important theoretical constructs that are used in each single
research project of this dissertation thesis to substantiate our theoretical derivation of
the hypotheses. In detail, we provide an overview and explain the constructs of
processing fluency, the talent of the designer, ego depletion and the perception of
innovations.

2.1

Definition of Product Design

A very general definition of product design is provided by Ulrich (2011): ‘Product
design is conceiving and giving form to goods and services that address needs’ (Ulrich,
2011, p. 394). For our purposes, this definition appears too unspecific. Luchs and
Swan (2011) and Creusen (2011) provide more detailed definitions: ‘A product design
is the set of properties of an artifact, consisting of the discrete properties of the form
(i.e., the aesthetics of the tangible good and/or service) and the function (i.e., its
capabilities) together with the holistic properties of the integrate form and function’
(Luchs and Swan, 2011, p. 338). ‘Product design refers to both the process and result
of determining the physical execution and arrangement of the characteristics of a
product offering. These characteristics refer to functionalities and physical appearance
form’ (Creusen, 2011, p. 405). According to these definitions, a product design is
compounded by the physical appearance (form) and the functionality (function) of a
product. Additionally, Creusen (2011) defines the design process as being a part of the
product design. For this dissertation project, we look only at the physical appearance
dimension of a product without considering the functionality of a product and its product
design process. The following definitions are thus closer to our requirements:
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-

‘A product’s form represents a number of elements chosen and blended into a
whole by the design team to achieve a particular sensory effect. Designers make
choices regarding characteristics, such as shape, scale, tempo, proportion,
materials, color, reflectiveness, ornamentation, and texture’ (Bloch, 1995, p. 16)

-

‘The product design problem can be defined as selecting the product
characteristics and price to maximize profit’ (Kaul and Rao, 1995, p. 303), where
‘product characteristics are the various physical features that define the product
(e.g. length, size, raw material used, packaging, and color)’ (Kaul and Rao, 1995,
p. 296)

-

‘We define package [product] design as the various elements chosen and
blended into a holistic design to achieve a particular sensory effect’ (Orth and
Malkewitz, 2008, p. 64).

For this dissertation project we draw on Bloch, Brunel and Arnold’s definition (2003)
to describe the term product design: ‘The scope of this article is limited to visual
product aesthetics or those characteristics that create a product’s appearance, such
as materials, proportion, color, ornamentation, shape, size and reflectivity’ (Bloch et
al., 2003, p. 551). In comparison to the other definitions, Bloch et al.’s interpretation
is determined specifically for product design, does not indicate the functionality of a
product or its design process, is relatively new and has been published in a leading
journal for marketing science. Thus, it appears most appropriate for our purpose.

2.2

Definition of Design Complexity

The broadest way to determine visual design complexity is by observing the
information content of a design: A design becomes more complex, the more
information it contains (Donderi, 2006).
There are a variety of dimensions that exert an influence on the amount of a design’s
information content. The most basic objects researchers use to investigate the
perception of design complexity are random polygons. Here, complexity is easily
provokable by varying the amount of polygon sides (Aitken, 1974; Day, 1967;
Martindale, Moore, and Borkum, 1990). When examining a product design, which
carries a semantic meaning in comparison to random polygons, the dimension ‘amount
10

of sides’ is not sufficient. Generally, Berlyne (1958; 1970; 1971; also Francès, 1976;
Henderson and Cote, 1998; Mallone, Redies, and Hayn-Leichsenring, 2014; Nadal,
Munar, Marty, and Cela-Conde, 2010) determine design complexity by the irregularity
of the arrangement, the amount of material, the heterogeneity of elements, the
irregularity of shape, the general incongruity and by incongruous juxtapositions.
Similarly, Pieters, Wedel and Batra (2010) developed six general principles of design
complexity especially for print advertisement, which include the quantity of objects, the
irregularity, dissimilarity and detail of objects, the asymmetry and the irregularity of
object arrangements. Orth and Crouch’s definition (2014) is comparable with that of
Berlyne (1970) and of Pieters et al. (2010). They determine visual complexity by the
number of visible objects, the irregularity, detail and dissimilarity of objects and the
asymmetry and irregularity of the object arrangement. They investigate the impact of
visual complexity of shopping environments on consumer behavior. According to Orth
and Wirtz (2014), the perceived visual complexity increases with the quantity and
range of objects and with the variety of colors, materials, and surface styles. Also here,
the authors investigate the appearance of interior service environments. From the
perspective of abstract arts, Osborne and Farley (1970) define visual complexity as
‘the way in which the formal elements of line, direction, shape, size, color, tone, and
texture were used to produce harmony, contrast, dominance, rhythm, and balance’. In
comparison to the other definitions, Osborne and Farley (1970) not only name different
design complexity dimensions, but also identify five outcome dimensions for a
manipulation of these dimensions.
Seen together, all these approaches specify a final set of changeable dimensions to
influence the information content of a design. An increase of one of these independent
dimensions leads to an enhanced level of perceived design complexity. To the best of
our knowledge there is no definition of visual complexity that is specifically coined on
product design. In comparison to the other definitions, the specification of Orth and
Crouch (2014) appears most applicable for this specific context. Their definition was
initially defined for an interior service environment, but every single dimension is fully
applicable to the target of a product design.
In contrast to the term ‘visual design complexity’, scientific definitions for ‘minimalistic
design’ are rare. Chou (2011, p. 608) characterizes minimalistic design by the use of
‘simple geometric shapes as outlines to obviate the possible ideologies of specific
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images as well as reducing unnecessary formal processing to underline the material
natures’. Parts of his definition are of judgmental nature (‘unnecessary formal
processing’), instead of being a value-free, objective description that is mandatory for
this research project. According to Schmitt, Simonson and Marcus (1995), minimalistic
design is positioned on the ‘low end of a composition of complexity characteristics, as
it strives for simplicity of structure and form, viewing decoration as unnecessary
excess’ (Schmitt et al., 1995). Also here, the word ‘unnecessary’ goes beyond a valuefree description of geometric formations, but reflects a judgment by categorizing design
elements as being unnecessary.
In summary, Chou (2011) and Schmitt et al. (1995) describe the term ‘minimalistic
design’ as being connected with the term ‘visual complexity’, in particular as being a
form of low-complexity design. To specify visual complexity, Orth and Crouch’s (2014)
definition appears to be most applicable for the context of product design. As stated
above, they define visual complexity by the number of visible objects, the irregularity,
detail and dissimilarity of objects and the asymmetry and irregularity of the object
arrangement. In this dissertation project we use the term ‘low-complexity design’ to
describe minimalistic product design.

2.3

Perception of Design Complexity

More than 50 years ago Berlyne (e.g. 1958; 1963; 1970; with Parham, 1968)
investigated human reactions to design complexity levels. In his arousal theory he
describes a relationship between the arousal potential and the hedonic value of a
stimulus. Arousal can be defined as an automatic, ‘visceral physiological response that
functions involuntarily below the level of awareness’ (Noseworthy et al., 2014, p. 1109).
The arousal theory is frequently applied and has been developed further till this day,
e.g. by Meyers-Levy and Tybout (1989) and Noseworthy et al. (2014). Berlyne (1970)
argues that the arousal potential of a stimulus increases by raising the visual design
complexity or by lowering the individual’s familiarity with a design. Furthermore, he
states an inverted U-shape relationship with a low hedonic value for low and high
arousal potential and a high hedonic value for moderate arousal potential. He argues
that low activation (low arousal potential) results in a low attention, and thus in boredom
and in a low hedonic value. High activation (high arousal potential) results in
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nervousness through feelings such as uncertainty, conflict and disorientation and
therefore also in a low or a negative hedonic value. Hence, a medium level of arousal
potential results in an optimal activation level that leads to a maximum hedonic value.
The relationship between the arousal potential and the hedonic value is depicted as
an inverted U-shape, the Wundt curve that is depicted in Figure 2.

Figure 2: Wundt curve, arousal potential and hedonic value relationship (Berlyne, 1970)

Various studies investigate Berlyne’s arousal theory for design complexity and yield
mixed results. Some authors confirm his framework completely or partly (e.g. Aitken,
1974; Cox and Cox, 2002), while others reject it (e.g. Mallon, Redies, and HaynLeichsenring, 2014; Martindale, Moore, and Borkum, 1990; Messinger, 1998). Aitken
(1974) and Day (1967) investigate the impact of design complexity on pleasantness by
using random polygons as stimuli. They manipulate the polygons' complexity by
varying the amount of sides they consist of. Both authors are consistent with Berlyne’s
suggestion that pleasantness is an inverted U-shaped function dependent on the visual
complexity level. Cox and Cox (2002) expand Berlyne’s investigation for fashion
design. They use sketches of dresses that vary in their visual complexity through an
increased or decreased number of turns and design elements. Cox and Cox (2002)
confirm Berlyne’s arousal theory by stating that fashion products of moderate
complexity levels are evaluated best. Hekkert and Wieringen (1990) partly confirm
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Berlyne’s framework. In addition to the esthetic value of a painting they measure its
categorizability, which is defined as the time it takes the participants to identify the
human figure depicted and is measured by the mean duration of the simple reactiontime tasks. For a low and an intermediate categorizability, Berlyne’s framework is
supported. For the high categorizability, Hekkert and Wieringen do not find any
statistical correlation between visual complexity and pleasantness.
On the other hand, Mallon et al. (2014) investigate preferences for different visual
complexities of paintings and drawings. In their studies they use images of abstract
paintings that do not carry any clear semantic content and do not depict any
recognizable objects. Mallon et al. (2014) were unable to confirm Berlyne's findings.
They do not find a correlation between design complexity and beauty appreciation.
Osborn and Farley (1970) on the other hand show a positive, decelerating, but not a
declining impact of increasing design complexity of abstract arts on esthetic preference
judgments in case of natural and urban visual material. Furthermore, Martindale et al.
(1990) amplify Berlyne’s investigation by a series of experiments with polygons and
drawings/paintings. Four experiments with polygons result in one confirmation of
Berlyne’s framework (Experiment I) and three rejections (Experiment II – IV). In these
different experiments the researchers varied the range of sizes and added colors. Also
in three ongoing experiments with paintings, Martindale et al. (1990) were unable to
confirm the Wundt curve relationship between visual complexity and preference rating.
Finally, Messinger (1998) tested Berlyne’s framework with six color reproductions of
paintings. Also he was unable to confirm the expected Wundt curve.
Despite these mixed results, until today Berlyne’s approach is frequently applied and
his basic idea transferred to similar cases, e.g. by Mandler (1982), Meyers-Levy and
Tybout (1989) and Noseworthy et al. (2014). Similarly to Berlyne, Noseworthy et al.
(2014) argue that, according to the schema congruity effect, incongruity of products
leads to an activation of the autonomic nervous system which, in turn, determines the
intensity of emotion or affect. A moderate incongruity results in mild physiological
arousal and thus manifests a positive emotional response, because increasing
incongruity evokes curiosity and interest. Extreme incongruity on the other hand results
in a more intense physiological arousal and manifests an equally intense emotional
response, which is often negative.
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Returning to our research topic of the perception of low-complexity design, Berlyne’s
framework predicts low consumer preference: as explained above he states a low
arousal potential for low-complexity design, which causes a low hedonic value and low
consumers preference. Thus, from this perspective, Berlyne’s approach is not
appropriate to explain the popularity and the positive evaluations of low-complexity
designs.
Taken together, Berlyne (1970) established the arousal theory that has often been
the object of design research until today. He argues that the relationship between
complexity and preference is an inverted U-shape with a high preference for a medium
level of complexity and a low preference for a low and high level of complexity.
Replications yield mixed results. Some studies confirm Berlyne’s framework in part or
as a whole, while others reject it. However, Berlyne’s approach is frequently revisited
and applied to today’s research. Furthermore, Berlyne’s framework is not appropriate
to explain a common popularity and preference for low-complexity product design.

2.4

Processing Fluency and the Perception of Design
Complexity

As Berlyne’s arousal theory turns out to be unusable for explaining consumers’
preference for low-complexity design, we introduce a further approach of marketing
and psychology science that could shed light on our research question, namely the
construct of processing fluency. In general, consumers’ evaluations and judgments
reflect not only the content of our thoughts, but also the metacognitive experience of
processing these thoughts. Processing fluency is such a metacognitive cue that plays
an important role in human judgment (Alter and Oppenheimer, 2015). Processing
fluency is defined as ‘the subjective experience of ease when generating thoughts and
accessing memories, as well as the ease of processing externally presented stimuli’
(Orth and Crouch, 2014, p. 524; Reber, Schwarz, and Winkielman, 2004). Fluency
experiences are informative in their own right: the amount of processing fluency can
cause affective reactions which serve as input for preference judgments (Reber,
Winkielman, and Schwarz, 1998; Winkielman and Cacioppo, 2001), but they are also
interpreted on a metacognitive level (e.g., Alter and Oppenheimer, 2009). To
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investigate psychophysiological reactions on stimuli with different fluency levels,
Winkielman and Cacioppo (2001) use facial electromyography (EMG). As stimuli
material they selected line drawings of various neutral objects. In one experiment the
degree of fluency is manipulated by priming a visual contour before presenting the
target stimulus. These primed contours match (high fluency) or do not match (low
fluency) the target stimuli. In a second experiment, the level of fluency is manipulated
by enlarging the presentation duration of the target stimulus, with a longer duration in
the high-fluency condition and a shorter duration for the low-fluency condition. Both
experiments show affective reactions, as an increased activity of the zygomaticus
major (‘smiling muscle’) for the high-fluency condition, whereas low fluency leads to an
increased activity of the corrugator supercilli (‘frowning muscle’). Besides these
affective reactions, the amount of processing fluency can be interpreted on a
metacognitive level. Researchers report mainly positive impacts of enhanced
processing fluency evaluation tasks and showed impacts on judgments about truth,
confidence, preference, intelligence, fame, etc. (e.g. Allport and Lampking, 1945;
Hawkins and Koch, 1992; Jacoby, Woloshyn, and Kelley, 1989; Kelley and Lindsey,
1993; Lee and Labroo, 2004; McGlone and Tofighbakhsh, 2000; Novemsky et al.,
2007; Oppenheimer, 2006; Reber and Schwarz, 1999; Strack and Neumann, 2000).
The following chapter will explain the concept in more detail.

2.4.1 Types of Processing Fluency
The concept of processing fluency can be classified in the constructs of accessibility,
perceptual and conceptual fluency experiences. This chapter aims to explain these
different constructs. Accessibility experiences pertain to the ease or difficulty with
which information can be recalled or relevant thoughts can be generated. In contrast,
perceptual and conceptual processing fluency deals with processing new, external
information.
In the context of accessibility experiences, consumers link their recall experiences to
the external world or to their own state of knowledge or to situational influences
(Schwarz 2004). Two examples for the link to the external world are reported by Aarts
and Dijksterhuis (1999) and Rothman and Schwarz (1998), who argue that the act of
recalling a few instead of many aspects leads to increased fluency and manipulates
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the evaluation of the recalled content. Aarts and Dijksterhuis (1999) report that
students declared the intention to use their bicycles more often after recalling three
rather than eight instances of bicycle use. Furthermore, Rothman and Schwarz (1998)
state that Americans inferred that they are at higher risk of heart disease after recalling
a few rather than many risk-increasing behaviors. Two examples for the link to one’s
own knowledge or to situational influences are reported by Winkielman, Schwarz and
Belli (1998) and Schwarz and Schuman (1997). According to Winkielman et al. (1998),
individuals rated their childhood memory as being richer after recalling 4 rather than
12 childhood memories, despite the fact that the individuals in the 12 childhood
memories conditions recalled three times more than those in the 4 memories condition.
Furthermore, Schwarz and Schuman (1997) state that respondents estimated their
political interest as being low if they had a difficult time answering political knowledge
questions in comparison to an easy time. In a marketing context, Zajonc (1968)
manipulated the processing fluency by increasing the exposure times of a target
stimulus. Thereby, the targets became more familiar and mentally easier to process.
All these studies argue that individuals misinterpret the positive feeling of an enhanced
ease when recalling information as an enhanced evaluation of the target.
Whereas accessibility experiences deal with recalling information or thoughts,
conceptual and perceptual processing fluency (Tulving and Schacter, 1990) pertains
to the ease of difficulty with which new, external information can be processed
(Schwarz, 2004). The two later fluency types are stochastically independent from one
another (Cazeba and Ohta, 1993). Conceptual fluency deals with the identification of
a stimulus' meaning and its relation to semantic knowledge structures (high-level
processes). It contains the ease with which a target comes to a consumer’s mind and
pertains to the processing of meanings (meaning-based) (Tulving and Schacter, 1990).
An illustrative example is the consistency between the stimulus and its context. In the
investigation of Lee and Labroo (2004), participants were exposed to a storyboard
consisting of a person on his way into a fast food restaurant and watching the
preparation of a burger. The storyboard ended before the burger was finished off with
a sauce. In the high-fluency condition the participants were then exposed to a picture
of a commonly used burger sauce: a bottle of ketchup. In the low-fluency condition
participants were exposed to picture of a glass of mayonnaise. The experiment was
conducted in the USA. Here it is very unusual to use mayonnaise as a burger sauce.
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In this way, the researchers generated a low conceptually fluent condition. In an
unrelated evaluation task, participants showed a significant preference toward a bottle
of Kraft ketchup in the high-fluency condition. The authors conclude that the
conceptually highly fluent context lead to an enhanced preference for the target
product in comparison to the low fluent context.
Perceptual fluency, on the other hand, refers to the ease with which consumers can
identify a target stimulus and involves processing of physical features (low-level
processes, feature-based) (Janiszewski and Meyvis, 2001; Lee and Labroo, 2004;
Tulving and Schacter, 1990). Relevant variables include e.g. the clarity, the visual
complexity or the figure/ground contrast of the target stimulus (Novemsky, Dhar,
Schwarz, and Simonson, 2007; Orth and Crouch, 2014; Pocheptsova et al., 2010;
Reber et al., 1998; Simmons and Nelson, 2006; Whittlesea, Jacoby, and Girard, 1990).
Every variable that has the potential to exert an influence on the ease of processing a
target object is relevant. Whittlesea et al. (1990) manipulated fluency experiences
through different clarity levels. Higher clarity leads to an enhanced fluency experience.
Similarly, Novemsky et al. (2007) and Simmons and Nelson (2006) used a font (e.g. of
an ad or a product description) that was difficult to read versus easy to read. The easyto-read-font increased the fluency experience in comparison to the difficult-to-readfont. Reber et al. (1998) exposed individuals to stimuli with different figure/ground
contrasts. A high contrast increased the fluency experience. Finally, and of key
importance for our research project, Orth and Crouch (2014) propose an increased
fluency through decreasing visual complexity. In detail, they enhanced the environment
complexity of a target object on a retail shelf. In the high-complexity condition, the
target product was surrounded by different colorful product packages. In the lowcomplexity condition, on the other hand, the surroundings were monotonous,
consisting of the same unicolored product package. Orth and Crouch argue that ‘visual
complexity is an established influencer of processing fluency’ (2014, p. 525).

2.4.2 Impacts and Effects of Processing Fluency
After presenting the different of types processing fluency and explaining the possible
way of exerting an influence on them, we now look at the impacts and effects of
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processing fluency, which are multifaceted. This chapter aims to depict the most
important variables on which processing fluency exerts an influence.
Zajonc (1968), Novemsky et al. (2007), Simmons and Nelson (2006), Orth and
Crouch (2014) as well as Reber, Winkielman, and Schwarz (1998) consistently state
positive impacts of a high processing fluency on evaluation tasks. Fluency experiences
lead to misattributions of the source of these experiences (Janiszewski and Mayvis,
2001; Orth and Crouch, 2014). Frequently shown are impacts on judgments about truth
(e.g. Allport and Lampking, 1945; Hawkins and Koch, 1992; McGlone and
Tofighbakhsh, 2000; Reber and Schwarz, 1999), confidence (Kelley and Lindsey,
1993; Novemsky et al., 2007), and preference (Lee and Labroo, 2004). Impacts on
intelligence (Oppenheimer, 2006), fame (Jacoby, Woloshyn, and Kelley, 1989; Strack
and Neumann, 2000), etc. are also observed.
When an objective truth is difficult to evaluate, people draw on social consensus
information based on the assumption ‘what many people believe must be true’. People
assess contents they are familiar with (high fluency) as a sign that this is a common
opinion. Thus, increasing the processing fluency of information leads to an increasing
perceived truth value (Schwarz, 2004). As an example, Allport and Lampking (1945)
investigated the impact of war propaganda material. They discovered that people
estimated a higher truth value for wartime rumors the more often they were exposed
to them. With regard to a marketing perspective, Hawkins and Koch (1992) showed
that this mechanism also holds true for advertising material. Reber and Schwarz (1999)
argued that people were more likely to accept statements as being true when
statements such as ‘Bolligen is in Peru’ were presented in highly visible colors like blue
and red in comparison to moderately visible colors like green, yellow and light blue.
McGlone and Tofighbakhsh (2000) reported that people more often believe in
statements if they are presented in a rhyming then in a non-rhyming way (‘What
sobriety conceals, alcohol reveals’ vs ‘What sobriety conceals, alcohol unmasks’).
Furthermore, researchers show an impact of processing fluency on confidence
judgments. Kelley and Lindsey (1993) increased the level of processing fluency in a
first part of an experiment by exposing words with the task to remember them. The
second part of this experiment consisted of an unrelated task: individuals were asked
to fill out a general knowledge test. The words in the first part of the experiment were
partly the right answers, partly wrong answers and partly unrelated fillers for the
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unrelated general knowledge test which was explicitly declared to be independent from
the first part of the experiment (e.g. ‘What was Buffalo Bill’s last name?’ right answer:
‘Cody’, wrong answer: ‘Hickock’, unrelated filler: ‘Melville’). Both the right and the
wrong answers represented the high-fluency conditions, as both were regarded as
being potential answers for the unrelated knowledge test. The unrelated filler condition
on the other hand represented the low-fluency condition, as it was not considered to
be a potential answer. The authors argue that the confidence of the individual to
answer the questions correctly was higher in the high-fluency condition, irrespective of
whether a right or a wrong answer was exposed. Novemsky et al. (2007) found an
increased confidence in buying decisions in high-fluency compared to low-fluency
settings. The authors asked consumers in a product choice situation to provide 2 or 10
reasons for their choice before they made it. In a further experiment they manipulated
the font of a product description by making it difficult or easy to read. In both
experiments, a high fluency led to a lower deferral rate of the choice.
Furthermore, fluency experiences exert an influence on intelligence judgments
(Oppenheimer, 2006). Oppenheimer (2006) manipulated the lingual complexity of
personal statements for graduate studies in English literature. For the highly complex
version he replaced every noun, verb and adjective with its longest entry in the
Microsoft Word 2000 thesaurus. For the moderately complex version he replaced only
every third applicable word. Individuals assessed the author of the high-complexity
version as being more intelligent than the writer of the moderate-complexity version
(Oppenheimer, 2006). Jacoby, Woloshyn and Kelley (1989) as well as Strack and
Neumann (2000) stated that previously presented faces appear to be more famous
than new faces.
Finally, a large number of studies report an influence of processing fluency on
preference evaluations. Until now, researchers suggest a robust positive influence of
processing fluency on judgments of liking and preference, as these constructs are
affective in nature. Processing fluency is hedonically marked and leads to positive
affective reactions because fluent stimuli (in our evolutionary past) indicated error-free
processing (Winkielman et al. 2003) and signaled safety, an inherently preferred state
(Halberstadt and Rhodes 2000). Thus, these reactions lead to an enhanced preference
for the target product, as e.g. in the ‘storyboard ketchup study’ of Lee and Labroo
(2004) outlined above. Reber et al. (1998) compared positive reactions on liking for
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higher clarity of figure/ground contrasts. Individuals were exposed to target stimuli
consisting of circles with different contrasts. Immediately after presentation, individuals
were asked about their preference perception for these stimuli. The authors report that
individuals consider high-contrast objects to be more attractive than low-contrast ones.
Because perceptual fluency is affectively positive, this leads to higher prettiness and
lower ugliness judgments. Landwehr, Wentzel and Herrmann (2013) stated an
enhanced aesthetic preference for typical versus untypical designs. Also, Winkielman,
Halberstadt, Fazendeiro and Catty (2006) showed positive effects of liking toward
typical versus untypical designs. As explained previously, Orth and Crouch (2014)
investigated the influence of a highly or a low fluent shopping environment on a retail
shelf

(low-

versus

high-complexity environment) and

report an

enhanced

attractiveness for a highly fluent environment.

2.4.3 Processing Fluency and Naive Theories
As was explained in the previous chapter, researchers mainly proposed that high
fluency experiences are interpreted in a positive way in recent years. That is, enhanced
processing fluency leads to better evaluations of truth, confidence, preference, etc. In
line with this, until now researchers have not succeeded in combining the processing
fluency with the perception of design complexity. More complex stimuli always require
more processing resources than simple ones. Thus, it seems that fluency theory
predicts a monotonic decrease in preference as a function of complexity (Palmer et al.,
2013; Reber et al., 2004). Consequently, a high-complexity design would never lead
to an enhanced consumer preference. A solution of this dilemma can be found in the
assumption that there are also conditions in which high processing fluency can exert
negative effects on judgment tasks (e.g. Labroo and Kim, 2009; Miele and Molden,
2010; Pocheptsova et al., 2010; Thompson and Ince, 2013). Interpretations of fluency
experiences are context-dependent and vary according to the applied naive theory the
consumer draws on. Naive theories link people’s fluency experiences with inferences
they draw from them. They are context-specific interpretations of fluency experiences
(Alter and Oppenheimer, 2009). These naive theories allow the fluency experience to
be evaluated in a positive or also in a negative valence. Coming back to Oppenheimer
(2006), consumers assess the author of an easy-to-read text (highly fluent) as being
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more intelligent than the writer of a difficult-to-read text. They draw on the naive theory
that highly intelligent writers would be able to write a text that is easier and thus more
pleasant to read. Every metacognitive interpretation of processing fluency is based on
a naive theory that gives sense to the fluency experience and results in an attribution
of the target stimulus. Already minor variations of the setting can lead to a different
naive theory that consumers draw on and can thus even be interpreted in an opposite
way. As an example, Thompson and Ince (2013) argue that an increasing difficulty of
reading service information can have a positive impact on the expected service
provider’s competence. By reading difficult information, a low-fluency experience
arises which the participant links to the perceived level of difficulty of the service itself.
Based on the naive theory that individuals draw on, this low-fluency experience is
interpreted in the way that an execution of this service task requires a high skill level.
Miele and Molden (2010) followed a similar line of reasoning: they state that the effect
of low fluency versus high fluency (manipulated by the difficulty of reading a text of a
learning task) depends on whether people think intelligence is a fixed versus a
malleable attribute. In each case they draw on a different naive theory and, depending
on this, they evaluate a low or a high processing fluency positively on the perceived
comprehension of the learning task. Finally, Pocheptsova et al. (2010) show that in the
case of special occasion products (versus everyday products), which are marked as
exclusive and limited, a reduced processing fluency enhances the evaluation. The
basic naive theory is that people expect special occasion products to be different from
everyday products and this can be achieved by lowering the fluency of this product.

2.4.4 Summary
In summary, consumers’ evaluations and judgments reflect not only the content of
our thoughts, but also the metacognitive experience of processing these thoughts. This
metacognitive experience is called processing fluency and can lead to a misattribution
of the source of these experiences. Visual design complexity is a key driver for
processing fluency, as the information content of a design rises with the increasing
complexity thereof. Investigations mainly report a positive consumer reaction and
attribution process as a result of a high fluency experience. But by considering different
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naive theories, when interpreting the fluency experience, the fluency level can also
lead to a positive reaction or judgment.

2.5

The Influence of the Talent of the Designer and the
Effort of the Design Process on the Interpretation of
Processing Fluency

As stated previously, a low or a high processing fluency can lead to positive judgment
by the consumer, depending on the naive theory he draws on. In Research Paper I we
investigate whether the perceived talent of the designer of a product can activate
different naive theories when a consumer judges the visual design complexity of a
product. The basics of the talent of the designer on consumer perception are depicted
in this chapter.
‘Professionals often have a significant advantage, either real or perceived, over
consumers, in terms of their knowledge, training, and experience’ (Moreau and Herd,
2009, p. 807).
Research about the role of the designer on the consumer’s perception of a product
design is rare. Chuai, Preece and Iles (2008) as well as Zhang and Bright (2012) view
key people with high performance, potential and competency as talents. This definition
is neither title-related nor position-related.
Kruger et al. (2003) and Cho and Schwarz (2008) investigate the perceived effort of
a creation process and the talent of the artist in detail. Kruger et al. (2003) argue that
with a rising production time the perceived effort of the creation process also rises.
They state that, according to the heuristic ‘good-art-takes-effort’ individuals draw
conclusions on the value and the quality of a target object. With an increased perceived
effort of the design process, the liking and the perceived quality increases.
Furthermore, Cho and Schwarz (2008) add the variable of the perceived talent of the
artist or designer. They argue that the competitive heuristics ‘good-art-takes-effort’ and
‘good-art-takes-talent’ lead to different interpretations of the available information
about the design process. The researchers activated these two alternative heuristics
by using priming tasks. In the ‘good-art-takes-effort’ condition, participants read an
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article that highlighted the artists’ effort to create great art. In the ‘good-art-takes-talent’
condition, the participants read an article about the importance of artists’ talent when
creating great design. Hence, depending on the naive theory an individual draws on,
the cue ‘production time’ is interpreted in different ways. As stated by Kruger et al.
(2003), when activating the heuristic ‘good-art-takes-effort’ participants infer that a long
production time is a sign for a great effort invested in the design process, which leads
to a high perceived quality of the target object. In comparison, when activating the
naive theory ‘good-art-takes-talent’, participants interpret a long production time in a
different way: here, they infer that artists who need long to create their pieces might be
less talented than artists who finish their work in a short time. Furthermore, a short
production time leads to a higher perceived quality of the target object.
Taken together, both the perceived effort of the design process and the perceived
talent of the designer exert an influence on the perceived quality of a product. The
investigations suggest a competitive relationship between these two aspects by
priming individuals either to the one or to the other naive theory. However, for the case
of the perception of visual design complexity we reject a competing effect and suggest
an interaction of these two aspects: in short, we propose that an individual draws
inferences from the professing fluency of a design (provoked by the visual complexity)
on the effort of the design process. This relationship furthermore could be moderated
by the designer's talent, as consumers might draw on different naive theories when
interpreting the fluency experience depending on information about the designer’s
talent. Research Paper I investigates this relationship in greater detail.
Furthermore, we believe that there might be different strategies to influence the
consumers’ perception of the designer’s talent. By providing a vita of the designer,
his/her talent can be described directly by stating his/her professional achievements.
However, an indirect manipulation might also be efficient, e.g. by explaining the
branding strategy of the product or the product design process (user design versus
professional design). Research Paper I also focuses on these issues. The theoretical
foundation is provided in the following sections.
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2.5.1 Branding as a Cue for the Designer’s Talent
In this chapter we provide a theoretical foundation for the term branding. The branding
strategy is an important instrument that we use in Research Paper I to exert an
influence on the perceived designer’s talent.
‘A brand is often conceptualized as a category in memory with associations related
to product attributes, brand image, and overall attitudes’ (Sood and Keller, 2012,
p. 374). A brand name can exert a significant influence on a consumer's buying
decisions (Aaker, 1996; Keller, 2008; Miyazaki, Grewal, and Goodstein, 2005). The
concepts of imperfect and asymmetric information about product quality are wellestablished theoretical explanations for a consumer favoring branded products (Erdem
and Swait, 1998). According to the concept of asymmetric information, companies
usually know more about the quality of the products they offer than consumers, and
according to the concept of imperfect information, consumers are not able to evaluate
the product quality of experience or credence products completely. In both cases,
consumers use different cues to assess the quality of a product (Dawar and Parker,
1994; Purohit and Srivastava, 2001; Rao and Monroe, 1988; Szybillo and Jakoby,
1974). There are internal quality cues that result from the physical product itself, ‘such
as ingredients that cannot be manipulated without also altering physical properties of
the product’ (Richardson, Dick, and Jain, 1994, p. 28). External quality cues, on the
other hand, are ‘product-related attributes which are not part of the physical product
itself’ (Richardson et al., 1994, pp. 28-29). These external cues refer to factors such
as price, warranty, packaging, and the branding strategy (Miyazaki et al., 2005). Taken
together, quality cues are an effective instrument to solve the consumer’s uncertainty
towards the unobservable product quality. According to the signaling theory, the
credibility of a brand is based on the brand’s vulnerability to consumer sanctions. If a
brand’s claim of high quality turned out to be false, these sanctions could lead to a loss
of investments in reputation and of future profit (Rao, Qu, and Ruekert, 1999).
The quality cue of the brand name has been largely investigated in literature and has
been found to be a significant factor in consumers’ purchase decisions (Brucks,
Zeithaml, and Naylor, 2000). The power of this quality cue depends on the strength of
the brand image, which consists of brand associations. From a consumer’s
perspective, brand associations can be defined as a category of brand assets and
liabilities that include anything ‘linked’ in memory to a brand (Aaker, 1991). They are
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organized in an associative network: an individual’s memory is made of links and
nodes. Links represent relationships (positive versus negative, weak versus strong)
and nodes represent concepts (e.g. brand associations) and objects (e.g. brands)
(Aaker, 1996). These links and nodes form an associative network of a brand.
Especially high-prestige brands hold a large set of desirable brand associations
(Christodoulides, Michaelidou, and Hsing Li, 2009; Keller, 2008).
As explained above, a brand, in particular a brand’s prestige, provokes a high quality
expectation for the consumer. We argue that this associative connection between the
brand and the quality perception in the associative network of the consumer also
activates quality-related production methods, such as the design development of a
product. Here, the talent of the designer, who represents the crucial position for product
design, plays a significant role. Consumers may thus expect high-prestige brands to
employ highly talented designers. As high-prestige brands are vulnerable to
consumers’ sanctions, which could lead to an enormous decrease in brand equity, they
are well advised to meet consumers’ expectations regarding the abilities of the
responsible designers.

2.5.2 User Design as a Cue for the Designer’s Talent
Another possible way of exerting an influence on the designer’s perceived talent is
taken from literature about user design. In this chapter we provide the theoretical
foundation for our investigation in Research Paper I.
Moreau and Herd (2009), Fuchs et al. (2013) and Schreier et al. (2012) investigated
consumers’ reaction to user-/self-design versus ‘the traditional design mode’.
According to the user design approach, the firm's user community is involved and
empowered in the product design process of new product designs for the broader
consumer market. A product design process can be defined as ‘a set of strategic and
tactical activities, from idea generation to commercialization, used to create a product
design’ (Luchs and Swan, 2011, p. 338). According to the self-design approach, the
costumers themselves have an influence on the final product design due to choice
possibilities with higher or lower degrees of freedom at different levels of the design
process (mass customization). On the other hand, according to the traditional design
mode, the internal company design mode or the professional design mode,
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professional designers are employed by firms to take care of the design task (Schreier
et al., 2012).
Schreier et al. (2012) state that user designs enhance a firm’s innovation ability and
thus result in an enhanced purchase intention, willingness to pay and consumers’
willingness to recommend the firm to others. However, they also argue that consumers
draw inferences from the status of a user versus a professional designer on their
expertise and skills. A professional designer is thought to have more expertise and to
be more skillful than a user. These inferences are likely to act contrary to the positive
innovation perceptions of common user designs. Also Moreau and Herd (2009) argue
that consumers are aware of the skills and abilities of a professional designer. They
state that consumers have an enhanced interest in gaining self-knowledge and thus
spend time involved in self-reflective, comparative thoughts. In case of a comparison
between the self-design and that of a professional designer, the self-designer
generates negative information about the self. Finally, Fuchs et al. (2013) compared
external user designs with internal company designs for luxury fashion brands. The
authors state that, in the case of luxury fashion brands, user designs tend to backfire.
A user-designed luxury product is perceived to be of lower quality than an internal
company design, as consumers assume that professional designers are leading the
design development process. Similar to Moreau and Herd (2009), Fuchs et al. (2013)
argue that consumers are aware of the skills, talent, abilities and experience of a
professional designer. These internal experts have ‘continuously proven their skills and
ability to conceive high-quality design’ (Fuchs et al., 2013, p. 78) and signal a high
status. This signaling is of high relevance to consumers in the luxury segment. In their
first study, the authors show that in choice situations only 15 % of respondents would
chose the user-design product marketed under a label of luxury brands in comparison
to the company's design, whereas 47 % would do so for mainstream brands. In a
second study, the authors extend these findings by showing that user-designed
products of luxury fashion brands are attributed with lower design quality perceptions
as well as weaker agentic signaling qualities. Furthermore, in an ongoing study, the
authors show that the negative effects of user designs can be reduced by
communicating a legitimation to the user's work by the brand’s head designer.
Consumers trust in his professional judgment. These investigations clearly show that
consumers believe in a higher talent of a professional designer versus a user.
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2.6

Ego Depletion and the Perception of Design
Complexity

While the theoretical foundation for Research Paper I was depicted in the previous
sections, we now describe the basic theory of Research Paper II. Processing fluency
is not the only variable that might exert an influence on the perception of visual design
complexity. Thus, in Research Paper II we investigate a potentially alternative
approach to explain preferences for different design complexity levels. For this it is
necessary to provide the foundation of the ego depletion theory.
‘Ego depletion theory assumes that individuals possess a limited pool of resources
for engaging in self-regulation’ (Gillespie, Joireman, and Muehling, 2012, p. 57;
Baumeister and Heatherton, 1996). This self-regulation describes a mechanism that
allows individuals to substitute an affective choice response with a cognitive choice
response by controlling him-/herself when facing competing internal desires
(Baumeister, Muraven, and Tice, 2000; Shiv and Fedorikhin, 1999; Vohs and Faber,
2007). For example, in a choice situation between a piece of chocolate cake and a fruit
salad, the cake represents the affective choice option, as it is associated with more
intense positive affect but is less inferior on the cognitive dimension in comparison to
the cognitive choice option, a fruit salad. In this choice situation, cognitive resources
are needed to resist the affective impulse and to choose the cognitive option, which is
in line with the individual’s goals or value system.
Ego depletion theory implies that the individual’s capacity for self-regulating activities
is a limited resource. In situations of constrained processing resources, choice is likely
to be based primarily on the affective reactions engendered. When processing
resources are unconstrained, the consumer is successful in resisting the affective
impulse and selects the choice that better suits his/her cognitive goals and values.
Thus, when memorizing a seven-digit number individuals more often choose the
chocolate cake over the fruit salad in comparison to memorizing a two-digit number
(Shiv and Fedorikhin, 1999). Furthermore, according to the ‘hangover model’, these
processing resources cannot just be constrained at any point in time, but also remain
depleted temporarily and renew over time. This effect is called mental fatigue or ego
depletion. An individual becomes exhausted from many simultaneous demands, by
suppression- or self-control situations, by common choice situations and response
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choosing (because weighing alternatives means spending cognitive energy),
furthermore by all sorts of intellectual challenges, high levels of attention and time
pressure (Ackerman, Kanfer, Shapiro, Newton, and Beier, 2010; Baumeister et al.,
2000). In self-depleted situations a consumer tends to fail at self-control he/she would
otherwise succeed at. By way of example, individuals are generally depleted in the
evening time as a result of the mental tasks and choice processes they experienced
during the day. Hence, diets are most often broken late in the evening (Baumeister and
Heatherton, 1996).
As described above, according to the construct of self-regulation, ego depletion has
an impact on choice behavior. However, the concept of self-regulation absolutely
requires a conflict between an individual's affective and cognitive system, e.g. the
affective impulse to choose the chocolate cake versus the cognitive rationality to
choose the fruit salad. Gillespie et al. (2012) expanded the concept of ego depletion
from the context of self-regulation to a more general concept of consumers’ preference
formation without provoking a metacognitive conflict between the individual's affective
and cognitive system. They investigated the role of ego depletion on the perception of
subtle product placement (only visual presentation) versus blatant product placement
(visual, auditory and semantic presentation) without provoking a mental conflict. They
argue that a blatant product presentation requires more processing resources in
comparison to a subtle presentation. In an ego-depleted status these resources are
exhausted, which results in a preference for subtle product presentation. As expected,
in case of high ego depletion, subtle product presentation leads to a higher brand
evaluation than blatant product presentation. On the other hand, in case of low
depletion, a blatant commercial leads to a higher brand evaluation than a subtle
commercial, because there are still processing resources available that the consumer
is willing to use for processing this target stimulus.
Building on Gillespie et al. (2012), in Research Paper II we aim to expand this concept
on the perception of design complexity and propose a moderating effect of consumers’
ego depletion. We believe that consumers’ evaluation and judgments of design
complexities reflects not only the consumer’s preference for visual complexity itself,
but also the metacognitive experience of processing this design. Research Paper II
deals with this topic and investigates our proposition in detail.
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If our propositions are confirmed, this framework might by suitable to explain the
general trend towards minimalistic design nowadays, as the level of cognitive stress
has risen in the last decades due to profound social developments. People are
exposed to increasing amounts of information (Davenport and Beck, 2001; Herrmann,
Schaffner, and Heitmann, 2006) thereby increasing the cognitive burden. The growing
utilization of information and communication technology adds to this development by
making people constantly available for new inquiries. People feel pressured to react
promptly and experience so-called ‘technostress’ (Tarafdar et al., 2011). The modernday lifestyle, with its hectic and demanding characteristics, appears to be especially
vulnerable to ego depletion.

2.7

The Influence of Design Complexity on the Evaluation
of Innovations

After depicting the theoretical foundation for Research Paper I and Research Paper
II, we now introduce the basic theory for Research Paper III in the following section. In
this research paper we investigate the influence of design complexity on the
consumer’s evaluation of innovative products. There is a major research stream that
deals with the perception of innovations (e.g. Aggarwal, Cha, and Wilemon, 1998;
Hoeffler, 2003; Rogers, 2010; Veryzer, 1998). The basic term ‘innovation’ bundles
products based on ideas that are perceived as being novel. Companies often fight for
the acceptance of their new products among customers (Rogers, 2010), as innovations
force consumers to ‘discontinue’ their past behavioral pattern (Hoeffler, 2003) and
therefore often react restrained.
Product innovations can be divided into radically new products and incrementally new
products (Freeman and Perez, 1988). These alternative forms differ mainly in terms of
the perceived level of novelty. Radically new products are regarded as being
‘groundbreaking innovations’, which are typically too innovative to be fully understood
by the consumers in the first place (Dahl and Hoeffler, 2004; Moreau et al., 2001). In
contrast, incrementally new products are improvements of existing products from the
consumer’s everyday life and are therefore lower on the innovativeness scale. Since
consumers are able to create a connection between the incrementally new product and
the familiar basic product, the adoption behavior is easier for incrementally new
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products. Radically new products often provide new functions and benefits to the
consumers, but on the other side there is a lack of familiarity with these products.
Therefore, gaining acceptance and adopting radically new products appears to be
more difficult than in the case of incrementally new products (Veryzer, 1998).
The concept of learning costs can explain this observed coherence (Gourville, 2006)
as well as the perceived ease of using a product (Burke, 2013; Davis, 1989). Learning
costs ‘refer to the cognitive effort required to accumulate the knowledge necessary for
effective usage’ (Mukherjee and Hoyer, 2001, p. 465). In particular, learning costs can
be seen as a benchmark for the time and effort spent on obtaining the necessary skills
and knowledge to use a new product or service effectively (Burnham, Frels, and
Mahajan, 2003). The greater the unfamiliarity with a product or service, the more
learning costs an consumer expects to have to invest during early use (Gourville, 2006;
Mukherjee and Hoyer 2001). As individuals tend to attribute greater value to losses
than gains (Tversky and Kahneman, 1973), learning costs result in a reluctant adoption
behavior for innovative products (Farrell and Shapiro, 1988). This applies in particular
to products attributable to the radically new product category and to a lesser extent to
incrementally new products (Zhao, Hoeffler, and Dahl, 2009). It is therefore crucial to
identify ways of reducing the perceived learning costs without markedly diminishing
value-adding innovativeness. A suitable way to reduce the perceived learning costs
that can enhance the consumer's adoption behavior and purchase intention may
therefore be to increase the perceived ease of use (Burke, 2013; Davis, 1989). The
term ease of use is defined as ‘the degree to which a person believes that using a
particular system would be free of effort’ (Davis, 1989).
One way to achieve such an increased perceived ease of use among consumers is
to lower the design complexity of a product (Creusen, Veryzer, and Schoormans,
2010), thus achieving an enhanced processing fluency. In this research project we
investigate a possible improvement of the evaluation of innovation by developing a
low-complexity design. We believe that through a fluency experience (provoked by the
visual design complexity of a product) consumers will draw conclusions on the
perceived ease of use and thus on the learning costs associated with an innovation.
Research Paper III deals with this topic in detail.
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3

Research Gap and Questions

This dissertation project aims to investigate different aspects of the perception and
evaluation of visual design complexity. As stated above, the research gap is clearly
evident, as Berlyne’s arousal theory (1970) is still of scientific relevance for the
prediction of design preferences today (Noseworthy et al., 2014). He predicts a low
preference for low-complexity design. In this dissertation project we aim to expand
Berlyne’s inverted U-shape relationship for the popularity and preference of
minimalistic product design. To the best of our knowledge, until now nobody
investigated this phenomenon in greater detail.
In recent years, marketing and psychology science has generated interesting
approaches that might explain consumers’ preference for minimalistic design. The
fluency theory (e.g., Schwarz, 2004) and ego depletion theory (e.g., Lichters et al.,
2015; Wästlund et al., 2015) have been the object of much scientific attention in recent
years, and both appear highly applicable to our context.
In detail, as stated above, researchers have yet to combine the concept of processing
fluency with consumers’ preference for design complexity, as the assumption of a
general positive effect of high fluency leads to a monotonic decrease of preference as
a function of complexity (Palmer et al., 2013; Reber et al., 2004). We suggest a solution
for this dilemma by considering actual findings of fluency literature. Low processing
fluency can also lead to a positive preference judgment. This depends on the naive
theory a consumer draws on when interpreting the fluency experience (Schwarz,
2004). Thus, an experience provoked by low processing fluency can equally lead to a
positive attribution of the target stimulus (Pocheptsova et al., 2010). This view allows
a fit between the preference for design complexity and the concept of processing
fluency. According to the naive theory a consumer draws on when processing design
complexity, the provoked fluency experience ends in either a positive or negative
judgment. Thus, a low-complexity and a high-complexity product design may appear
esthetic or unesthetic. This dissertation project aims to investigate this issue in detail
and, by drawing on different naive theories, to explain the popularity of low-complexity
design in different conditions (Research Paper I and Research Paper III). We aim to
uncover concrete naive theories consumers draw on when processing design
complexity, investigate their function and search for ways to exert an influence on
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consumers when evaluating design complexity. In detail, we investigate a possible
connection between research about perception of design complexity and research
about the perception of a designer’s talent, branding and user design in Research
Paper I. Here, we believe that the fluency experience (provoked by the visual
complexity) can be interpreted differently depending on the consumer’s inferences
about the designer of a product. In Research Paper III, we investigate whether the
processing fluency of design complexity can influence a consumer’s attribution of a
product. The consumer might use the fluency experience to draw inferences about the
ease of use of a product. As stated previously, all these research topics are currently
of high relevance in marketing and psychology science.
Furthermore, we investigate a possible relationship between the perception of design
complexity and ego depletion in depth. The concept of ego depletion has gained much
attention in marketing research in recent years (e.g. see Lichters et al., 2015; Wästlund
et al., 2015). Gillespie et al. (2012) investigated the influence of ego depletion on
preference judgments for subtle product placement (visual presentation only) versus
blatant product placement (visual, auditory and semantic presentation) and state that
in an ego-depleted status, consumers prefer subtle product placement, whereas in an
undepleted status, consumers prefer blatant product placement. To the best of our
knowledge, until now nobody has investigated this proposed relationship in more
detail. Research Paper II addresses this topic.
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4

Summary of the Research Papers

In this section we provide a summary of Research Paper I: ‘Minimalistic Design made
by a Maximal Talent? – The Interplay of Design Complexity and the Talent of the
Designer’, Research Paper II: ‘A Simple Design on a Stressful Day – The Interplay of
Cognitive Depletion and Product Design’ and Research Paper III: ‘Let’s Keep it Simple
– The Influence of Minimalistic Product Design on Innovation Adoption’. For each
project we present the individual research question, conceptual framework, research
approach and the key findings.

4.1

Research Paper I: Minimalistic Design made by a
Maximal Talent? – The Interplay of Design Complexity
and the Talent of the Designer

The research paper ‘Does Minimalistic Product Design Equate to Maximum Liking?
– The Interplay of Design Complexity and the Talent of the Designer’ deals with the
question of how the perceived talent of the designer influences the consumer’s
evaluation of different complexity levels of a product design. The paper was presented
at the American Marketing Association (AMA) Winter Educators’ Conference 2016 and
the European Marketing Academy (EMAC) Annual Conference 2016.
An increasing popularity of minimalistic product designs such as the Apple iPhone 5s
is observable in modern consumer markets. This research project takes up this
phenomenon and aims to provide insights about the circumstances in which lowcomplexity product design appears qualitative and esthetic. It further aims to
demonstrate a dependency between the evaluation of design complexity and the
perceived talent of the designer. Berlyne’s well-established framework (1970) states
that there is an inverted U-shaped relationship between an individual's arousal and the
preference for a target stimulus. Low arousal (provoked by low design complexity) and
high arousal (provoked by high design complexity) equate to low preference. An
intermediate level of information content, on the other hand, leads to maximum
preference (Berlyne, 1970; Noseworthy et al., 2014). However, this equation is
insufficient for explaining the popularity of low-complexity product design. By drawing
on the processing fluency (Schwarz, 2004) this research project aims to extend this
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framework by taking into account a shift in preference through giving consideration to
the naive theories 'good art takes effort' (Kruger et al., 2004) and 'good art takes talent'
(Cho and Schwarz, 2008), which might lead to a different interpretation of the fluency
experience associated with processing design complexity. In comparison to the
prediction of Berlyne’s arousal theory, we are especially interested in the
circumstances in which a low-complexity product design is perceived to be of high
quality and esthetic. In detail, we focus on the perceived talent of the designer, which
might have an influence on the perception of product’s design complexity. If this is the
case, it raises the question about what instruments might influence the perception of
the designer’s talent. Here, we take a closer look at brand prestige and the design
development process (user design versus professional design).
In this research project we conducted a series of three experiments to assess the
interaction effect between design complexity and the talent of the designer. The latter
was manipulated in various ways (vita of the designer, brand prestige, user design
versus professional design). Also, the data samples were collected in various ways
(acquisition via social media platforms, via crowdsourcing platforms and via
recruitment on the campus). Furthermore, we tested different products in our
experiments. In doing so we ensure a high validity of our results. Each experiment had
a 2 (design complexity: high/low) x 2 (talent of the designer: high/low) between-subject
design. For the analyses we conducted ANCOVAs.
All studies revealed significant interaction effects between the design complexity and
the designer’s talent. Additionally, in our last experiment, we conducted a mediated
moderation analysis, and demonstrated a mediating role of the processing fluency.
When viewed together, the results confirm that the perceived talent of the designer
represents an important factor for the interpretation of a fluency experience which is
provoked by a product's design complexity. In case of a low or average talent, low
design complexity leads to a low perceived design quality of the product. Increased
design complexity is associated with an increase in the perceived design quality. In
this case, consumers might infer that an increase in visual complexity requires greater
effort in the design process. In case of high talent of the designer, both low and high
design complexity lead to a high perceived design quality. Here, consumers might infer
a high effort of the design process, as they may believe that a highly talented designer
always invests great effort in his creations, regardless of the visual complexity.
35

In summary, our findings provide evidence for the moderating influence of the
designer's perceived talent on consumers' preference judgments of varying design
complexities and the mediating role of processing fluency. The results have numerous
implications for researchers and managers. On a theoretical level we extend Berlyne's
inverted U-shaped framework (Berlyne, 1970) for the preference of low-complexity
product designs. On a practical level we provide numerous recommendations for
managers and product designers. For example, in case of a low-complexity product
design, managers should find ways to make consumers place their trust in the
outstanding skills of the designer. Furthermore, we advise designers whose public
image is undeveloped that they should avoid creating low-complexity products, as this
may lead consumers to believe that they are not top designers.

4.2

Research Paper II: A Simple Design on a Stressful Day
– The Interplay of Ego Depletion and Product Design

The research paper ‘A Simple Design on a Stressful Day? – The Interplay of Cognitive
Depletion’ deals with the question of how the consumer's cognitive depletion influences
his preferences for different product design complexities. This research project was
presented at the Academy of Marketing Science (AMS) Annual Conference 2016.
In view of the increasing flood of information modern societies are confronted with
nowadays and with regard to the recent popularity of minimalistic design, this research
project investigates the influence of ego depletion on consumers’ preferences for
varying levels of design complexity. Minimalistic product designs such as the Apple
iPhone 5s are becoming increasingly popular. Berlyne’s arousal theory suggests an
inverted U-shaped relationship between an individual's arousal and the preference for
a target stimulus. Low arousal (provoked by low design complexity) and high arousal
(provoked by high design complexity) equates to low preference. An intermediate level
of information content, on the other hand, leads to maximum preference (Berlyne,
1970; Noseworthy et al., 2014). His well-established equation does not explain the
popularity of minimalistic product design. Furthermore, research topics about the
perception of product design (e.g. Landwehr et al., 2013) and about ego depletion (e.g.
Lichters et al., 2015; Wästlund et al., 2015) are currently experiencing a revival in
marketing research. This research project aims to establish a theory-based
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explanation for the preference of minimalistic design through application of the ego
depletion theory and thus aims to review Berlyne’s general prediction for the perception
of minimalistic design.
In this research project we conducted a quasi-experiment to assess the interaction
effect of design complexity and a consumer's level of ego depletion. By using a mixed
method approach we ensured an effective manipulation of the cognitive depletion level.
After manipulating the participants’ ego depletion, they were asked to indicate their
preference for the products on a six-point semantic scale with the high-complexity
design on the left side and the low-complexity design on the right side. We tested each
individual’s preference for a total of three products and averaged a preference
indicator. We achieved significant results by comparing the indicator for the high and
the low depletion group.
In this quasi-experiment we found a significant mean difference of preference
judgments for design complexity between the two different ego depletion levels. We
showed that in the case of high ego depletion, consumers prefer a low-complexity
product design in comparison to the participation with low ego depletion. The mean
difference is highly significant on a five percent level.
In summary, our findings provide evidence for the role of ego depletion when
evaluating design complexity. In an ego-depleted condition, consumers prefer a lower
design complexity than consumers in an undepleted condition. This result is in line with
our hypothesis. We demonstrate that in an ego-depleted status, consumers are likely
to avoid information that is difficult to process and thus prefer low-complexity designs.
We assume and suggest that the recent popularity of minimalistic designs is not merely
a short-term trend, but a stable development. Ego depletion theory appears especially
valid in today’s society in which people are exposed to increasing amounts of
information (Davenport and Beck, 2001; Herrmann et al., 2006), combined with an
increased utilization of information and communication technologies (Tarafdar and
Ragu-Nathan, 2010). Herein may lie an explanation for the continuous trend towards
low-complexity design in modern-day society.
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4.3

Research Paper III: Let’s Keep it Simple – The
Influence of Minimalistic Product Design on Innovation
Adoption

The research paper ‘Let’s Keep it Simple – The Influence of Minimalistic Product
Design on Innovation Adoption’ deals with the topic of the perception of innovations.
We show that the evaluation of innovative products may be affected by its visual design
complexity. This research project was presented at the American Marketing
Association (AMA) Winter Educators’ Conference 2016.
Consumers are often skeptical when presented with new product attributes. As a
result, high failure rates in the range of 50 percent are common (Barczak, Griffin, and
Kahn, 2009), as consumers are uncertain about the advantages of new product
attributes (Heidenreich and Kramer, 2016). This problem is especially valid for radically
new product innovations (Hoeffler, 2003), which are defined as ‘groundbreaking
innovations’ (Freema and Perez, 1988). Due to high anticipated effort of learning how
to use an innovative product, many consumers tend to be skeptical and reserved
(Gourville, 2006; Veryzer, 1998). Incrementally new products, on the other hand, are
characterized by a lower level of innovativeness. The expected learning costs are
therefore lower. Based on the concept of processing fluency (Schwarz, 2004) we
propose that one way of increasing the perceived ease of use among consumers is to
lower the design complexity of a product (Creusen et al., 2010). The experience of
enhanced processing fluency (provoked by a low-complexity product design) might
cause consumers to draw positive inferences about the perceived ease of use. This
research aims to investigate the possible relationship between the visual design
complexity of a product and its level of innovativeness during a consumer’s evaluation
process.
In this research project we conducted an experiment to test the predicted interaction
effect between design complexity and the innovativeness of a product. The experiment
had a 2 (design complexity: high/low) x 2 (innovativeness: high/low) between-subject
design. The perceived innovativeness of the products furthermore was manipulated by
exposing consumers to different product descriptions. To analyze the data sample we
performed an ANCOVA. In this experiment we established a significant interaction
effect between the visual complexity of a product and its innovativeness. In particular,
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the results show that in the case of high innovativeness, a low-complexity design
results in a better product evaluation than a high-complexity design. In the case of low
innovativeness, the visual design complexity of a product does not have a significant
influence on product evaluation.
In summary, our findings provide evidence for the importance of visual design
complexity when evaluating innovative products. We argue that in the case of high
product innovativeness, the perceived learning costs are relatively high. High
processing fluency (low-complexity design) causes the consumer to believe that the
innovation is easy to use. Thus, in the case of high product innovativeness, a lowcomplexity design leads to a more favorable attitude towards the innovation than a lowcomplexity design. Furthermore, in the case of low innovativeness of a product, the
experience of high processing fluency (low-complexity design) also enhances the
perceived ease of use, but as the anticipated learning costs are already low, the
processing fluency does not have an influence on the consumer’s attitude towards the
innovation. These results have numerous implications for researchers and managers.
On a theoretical level we extend the research on innovation adoption and on the
perception of product design by means of a variable that has not been considered in
this context to date, namely visual design complexity. On a practical level we advise
marketers and designers to take our results into account in their new product
development processes. In case of a radically new product, designers, marketers and
managers should ensure that their designs have a low complexity.
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5

General Discussion and Outlook

This chapter provides a summary of the results of this dissertation project. We
describe the main theoretical and practical contributions and implications for each
research project and tie these findings together to provide an overall contribution for
the overriding topic of this dissertation project. Finally, we identify promising ideas for
possible future research.

5.1

Theoretical and Practical Implications

The aim of this dissertation project is to investigate the perception of visual complexity
of product design. In detail, our intention is to provide insights for an extension of
Berlyne’s arousal theory (1970) for the consumer’s preference for low-complexity
design. In doing so, we identify conditions and provide explanations for consumers’
preference judgments.
With regard to Berlyne’s prediction of a low preference for low-complexity design, in
Research Paper I we show that this low-complexity product design can be perceived
as having a high design quality under certain conditions. We provide evidence for an
interaction between the perceived talent of a designer and the design complexity of a
product and confirm the mediating effect of processing fluency. By manipulating the
perceived talent of the designer in various ways (directly by providing a vita of the
designer, or indirectly by stating the branding strategy or the product design process
(user design versus professional design)), we demonstrate the robustness of the
illustrated effect. As stated previously, a high perceived talent of the designer leads to
an increased perceived design quality of the product. Furthermore, in Research Paper
II we demonstrate a connection between consumers’ ego depletion and the evaluation
of visual design complexity. In a quasi-experiment we show that ego-depleted
consumers prefer more low-complexity designs in comparison to consumers who are
not ego-depleted. Thus, the consumer’s remaining processing resources exert a direct
influence on the perception of design complexity. Finally, in Research Paper III we
manipulate the visual design complexity of a product for different innovation levels. We
confirm a connection between the processing fluency and the innovativeness of a
product, which affects the consumer’s attitude towards the innovation.
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When viewed together, in this dissertation project we question the general validity of
Berlyne’s inverted U-shaped relationship for preference judgments of design
complexity. We show that a prediction of a generally high preference for intermediatecomplexity designs and a low preference for low- and high-complexity designs is not
valid in every case. Several conditions are revealed in which the interpretation of the
fluency experience or ego depletion of a consumer has an influence on the latter's
preference for design complexity. In this dissertation project we demonstrate in three
research papers that a low-complexity product design can be perceived as esthetic
and highly qualitative and can lead to a better attitude towards the product. We thus
provide extensions for Berlyne’s framework by identifying conditions that favor a
preference for low-complexity design.
From a practical perspective we encourage designers as well as marketing and
product managers to pursue a minimalistic design if numerous conditions are met. As
shown in Research Paper I, a low-complexity design is perceived as being of high
quality if consumers believe in a high talent of the designer. Designers and marketers
should be aware that the real talent of the designer is not the crucial factor (already the
talent’s measurability must be put in question). Instead, the consumer’s inferences
about the designer's talent are essential. Marketers should consider this aspect in their
communication strategies. We demonstrate that providing information about the
designer and about the branding strategy and explaining the design process are
effective instruments for manipulating the perceived talent of the designer.
Furthermore, as shown in Research Paper II, we aim to sensitize marketers in
particular to the role of a consumer’s ego depletion on the evaluation of visual product
design complexity. As an example for concrete practical advice, commercials for
product with a low-complexity design should be broadcast in the evening hours during
weekdays when consumers are generally more ego-depleted than at noon on a
weekend. As another example, marketers should make sure to position products with
a low-complexity design near the cashier in a shop, as consumers usually pass these
products at the end of a shopping trip, at which point they can be assumed to have a
higher level of ego depletion (see Shiv and Fedorikhin, 1999). Finally, according to our
results from Research Paper III, we advise designers, marketers and innovation
managers to pursue a low-complexity design especially for highly innovative products,
as consumers are more willing to accept innovations with a lower design complexity.
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Taken together, we aim to sensitize designers, marketers and innovation managers
to consumers’ reactions towards low-complexity product designs. Low-complexity
design is a double-edged sword that only leads to a positive attitude when certain
conditions are met.

5.2

Future Research

Concerning future research many questions still remain open. The most interesting
questions of each research paper are outlined in this section.
With regard to Research Paper I we argue that the perceived effort of the design
process might act as a mediator between the fluency experience and the perceived
design quality of a product. We successfully conducted mediated moderation analyses
between the visual design complexity and the perceived design quality with the
processing fluency as a mediator and the designer's talent as the moderator; however,
the perceived effort of the design process was not included in our questionnaire and
was therefore not reflected in the analysis. Future research could deal with this topic
in more detail. Furthermore, in Research Paper I the designer's talent was manipulated
by providing details of the vita of the designer, the branding strategy and the product
design process (user design versus professional design). However, there might be
more ways of manipulating the conditions. For example, the country of design could
also be used as a cue to rate the talent of the designer. Consumers might be
manipulated by the information ‘Designed in…’ (Chao, 2001; Chao, 1998). We believe
that consumers conclude different abilities of designers living and working in different
countries. For example, ‘Designed in California’ might infer a higher estimated ability
of the designer than ‘Designed in Bangladesh’.
In Research Paper II we state that the increasing popularity in recent years for lowcomplexity design could be due to enhanced ego depletion status in our society that
comes with technological advancement. Consumers are exposed to an increasing
amount of information in both the private and professional context (Davenport and
Beck, 2001) as a consequence of the development of communication technologies
(Tarafdar and Ragu-Nathan, 2010). The relationship between ego depletion and the
development in our society was not included in the investigations. Future research
must focus on this issue before any such conclusions can be drawn.
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Future research based on Research Paper III might include an investigation of
whether there are conditions in which not only a low-complexity design, but also a highcomplexity design can exert a positive influence on consumers’ evaluations of
innovative products. We propose that there is a difference in consumers’ interpretation
of processing fluency depending on the consumer's level of expertise. Bera (2012)
reports that cognitive overload matters more to novices than to experts when
performing tasks. We suggest that experts draw on a different naive theory when
interpreting a fluency experience (provoked by the visual design complexity of a
product) than a novice. While novices might interpret a low processing fluency (high
design complexity) by the naive theory that the product is difficult to use and that high
learning costs are thus to be expected, experts might apply a different naive theory, as
the ease of use of an innovation may not play a crucial role for experts when buying
an innovative product. Experts might be more interested in the performance and
functionality of a new technology. In this context Creusen, Veryzer, and Schoormans
(2008) report a relationship between a decreasing processing fluency (provoked by
increasing design complexity) and an enhanced perceived functionality of the product.
Finally, for all our investigations we used digital images of products that were shown
on a computer screen. Even if the majority of existing design studies use digital images
as their stimuli (e.g. Landwehr et al., 2013; Landwehr et al., 2011; Noseworthy and
Trudel, 2011; Orth and Malkewitz, 2008), future research could replicate and extend
these studies by conducting the tests with real products, more product categories and
a real or simulated purchase environment.
When viewed together, highly interesting research projects could follow up on our
investigations in the future. In the framework of this dissertation project we showed
three different conditions for and used three different theoretical reasonings to explain
the popularity of low-complexity product designs. These insights are most likely not
definitive. Follow-up projects could aim to identify further conditions and theoretical
explanations for when a low-complexity design is perceived to be of high quality and
esthetic.
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Abstract
This research project aims to investigate how the perception of different design
complexities depends on the perceived talent of the designer. Specifically, we provide
an explanation for the popularity of minimalistic design and find an interaction between
the perceived talent of the designer and the evaluation of minimalistic designs. Three
experiments confirm that a low-complexity design created by a perceived low or
average talented designer is evaluated as being of lower design quality than a highcomplexity design. However, when a perceived high talented designer creates the
product, both design complexity levels lead to similar perceptions of the design quality.
We show that the perceived talent of the designer can be influenced directly by
providing a vita of the designer or indirectly by providing details of the branding strategy
(high- versus low-prestige brand) and the design process (internal design versus user
design). We argue that the different perceived levels of talent exert an influence on the
metacognitive interpretation of the fluency experience, which is triggered by the visual
complexity level. Our result of this project has numerous theoretical and managerial
implications.

Minimalistic Design, Design Complexity,
Branding, User Design,
Processing Fluency, Arousal Theory
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Extended Abstract

Research Question
Minimalistic product designs such as the Apple iPhone 5s are an increasingly
observable phenomenon. The purpose of this research project is to gather insights
about the circumstances in which minimalistic product design appears to be of high
quality and esthetic and to demonstrate a dependency on the perceived talent of the
designer. Several investigations state that there is an inverted U-shaped relationship
between an individual's arousal and the preference for a target stimulus. Low arousal
(provoked by low design complexity) and high arousal (provoked by high design
complexity) equate to low preference. A medium level of information content, on the
other hand, leads to maximum preference (Berlyne 1970; Noseworthy et al., 2014).
This well-established equation does not explain the popularity of minimalistic product
design. Drawing on literature about processing fluency (Schwarz, 2004), this research
project aims at extending this approach by taking into account a shift in preference
through the naive theories 'good art takes effort' (Kruger et al., 2004) and 'good art
takes talent' (Cho and Schwarz, 2008). In comparison to the prediction of Berlyne’s
arousal theory, we investigate circumstances in which minimalistic product design
appears qualitative and esthetic.

Method
We conducted a series of experiments to test the interaction effect of design
complexity and the talent of the designer. The latter was manipulated in various ways
(vita of the designer, brand prestige, user design versus professional design). The
experiments had a 2 (design complexity: high/low) x 2 (talent of the designer: high/low)
between-subject design. To analyze the data, samples we performed ANCOVAs. All
studies resulted in significant interaction effects between the design complexity and
the designer’s talent. Additionally, in our last experiment, we conducted a mediated
moderation analysis to investigate the role of processing fluency as a possible
mediator.
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Key Contributions
In all experiments we found significant interaction effects between the visual
complexity of a product and the perceived talent of the designer. Furthermore, the last
experiment confirms the processing fluency as a significant mediator for this
interaction. In particular, the results show that the perceived talent of the designer
represents a crucial factor for the interpretation of a fluency experience which is
provoked by a product's design complexity. In case of a low or average talent, low
design complexity leads to a low perceived design quality of the product. An increase
in design complexity is associated with an increase in the perceived design quality.
Consumers might infer that an increase in visual complexity calls for a greater effort in
the design process. In case of a high talent of the designer, both low and high design
complexity lead to a high perceived design quality. Consumers might assume a high
effort of the design process as they may believe that a highly talented designer always
invests a great deal of effort in his creations, regardless of the visual complexity.

Summary of Findings
In summary, our findings provide evidence for the moderating influence of the
perceived talent of the designer on consumers' interpretation of varying design
complexities. In comparison to high-complexity product designs, consumers only rate
minimalistic product design are being of high design quality if they believe that the
designer was highly talented. This talent can be manipulated in various ways (vita of
the designer, branding strategy, communication of a user design). The results have
numerous implications for researchers and managers. On a theoretical level we extend
Berlyne's inverted U-shaped framework (Berlyne, 1970) for the preference of
minimalistic product design. On a practical level we strongly recommend that –
especially in the case of minimalistic product design – managers should find ways to
make consumers believe in the designer's skills. By comparison, in the case of highly
complex product designs this is negligible.
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Introduction
Product design plays a key role in a product’s success (Bloch, 1995). Researchers
found that esthetic product design captures consumers' attention (Berkowitz, 1987),
evokes positive affective reactions (Bloch, 1995) and can have a positive effect on
quality perception (Page and Herr, 2002). One example which is often cited when
talking about good product design is the iPhone 5, even though (or perhaps because)
its design is entirely reduced. A closer look at the internationally acknowledged Red
Dot Design Award, for instance, reveals that not just the iPhone 5, but one third of
products (63 out of the 181) that won ‘Best of the Best’ from 2008-2015 were
recognized by the judges for minimalistic and reduced design attributes. But why do
we like minimalistic designs so much? A product design with almost no formative
elements might easily be perceived as being very mundane and common. Research
regarding design complexity consistently predicts a low preference for minimalistic
designs (Berlyne, 1970; Noseworthy, Muro, and Furray, 2014). An explanation might
be found in the consumer’s perception of the person who created the design. In case
of the iPhone 5s, consumers tend to believe that Apple hires the world’s best
designers. Thus, their minimalistic designs appear to be of high design quality.
In this research project we explore how consumers rate minimalistic designs and
investigate the relationship between design complexity and the talent of the designer.
The project aims to explore circumstances under which minimalistic product design
can lead to high perceptions of design quality. It provides insights about an effect of
the perceived designer’s talent on the perception of product design complexity. The
manipulation of the perceived designer’s talent is shown in various ways: by presenting
a vita of the designer, by stating the branding strategy or by explaining the new product
development method of involving users in a design development versus not involving
them.
The relevance of the topic is twofold: from a theoretical perspective, although
researchers have dedicated increasing attention to the role of product design (Rubera,
2015), to the best of our knowledge until now nobody has investigated the
phenomenon of the popularity of minimalistic product design in detail. In recent years,
however, interesting approaches in marketing and psychology have been generated
that can be transferred to the current context. In this research project we propose an
extension of the Berlyne’s popular arousal theory (1970), which generally predicts a
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low preference for minimalistic design and which is still popular for explaining design
preferences (Noseworthy et al., 2014). Here, we integrate the construct of fluency
theory (Schwarz, 2004) which has been given much attention in research about the
perception of product design. To the best of our knowledge we are the first to show
ways to integrate the processing fluency construct as an explanation for the preference
perception for design complexity. Until now it appeared insufficient for this context
(Palmer, Schloss, and Sammartino, 2013).
Apart from the theoretical relevance, insights about the perception of design
complexity are also crucial from a practical perspective. Competitive differentiation is
pushing companies to focus on an attractive product design (Bloch, 1995). With regard
to the popularity of the minimalistic design of Apple devices or with regard to design
awards such as the Red Dot Award, minimalistic product design has become very
popular today, but is also a double-edged sword as it could easily be perceived as
being highly mundane or as highly esthetic. Insights about consumers’ preference
formation can help designers, product managers and marketers to create esthetic and
valuable product designs in their developments.

Theory and Hypotheses

Visual Design Complexity and Minimalistic Design
Before delving into the theory in detail, it is necessary to specify the term ‘minimalistic
design’. Visual design complexity is determined by the information content of a design:
a design becomes more complex, the more information it contains (Donderi, 2006). In
case of objects without a semantic meaning, such as random polygons or abstract art,
the visual complexity can easily be provoked by varying the amount of sides and angles
of an object (Aitken, 1974; Day, 1967; Martindale, Moore, and Borkum, 1990). In case
of objects containing a semantic meaning - such as a consumer good - the ‘amount of
sides and angles’ is not sufficient. Here, we draw on the approach of Orth and Crouch
(2014) who determine visual design complexity by the number of visible objects, the
irregularity, detail and dissimilarity of objects and the asymmetry and irregularity of the
object arrangement. Furthermore, we state that minimalistic design is a low
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specification of the described design complexity construct. In our paper, we thus use
the term ‘low-complexity design’ to refer to minimalistic design.

Arousal Theory
Already several decades ago Berlyne (1970) developed the arousal theory, which
describes a relationship between the arousal potential and the hedonic value of an
object. His approach has been frequently applied and developed further till this day,
e.g. by Meyers-Levy and Tybout (1989) and Noseworthy et al. (2014). Berlyne argues
that the arousal potential of an object increases by raising the visual design complexity
or by lowering the individual’s familiarity with a design. He states an inverted U-shaped
relationship with a low hedonic value for a low and high arousal potential and a high
hedonic value for a moderate arousal potential. Low activation (low arousal potential)
results in low attention, thus in boredom and therefore in a low hedonic value. High
activation (high arousal potential) results in nervousness through feelings of
uncertainty, conflict and disorientation and therefore in a low hedonic value. Hence, an
intermediate level of arousal potential results in an optimal activation level that leads
to a maximum of hedonic value and thus to the most positive reaction. The arousal
potential/hedonic value relationship is formed as an inverted U-shape known as the
Wundt curve.
Various studies investigate Berlyne’s arousal theory and yield mixed results. Some
authors confirm his framework completely or partly (e.g. Aitken, 1974; Cox and Cox,
2002), while others reject it (e.g. Mallon, Redies, and Hayn-Leichsenring, 2014;
Martindale, Moore, and Borkum, 1990; Messinger, 1998). Despite these mixed results,
till this day Berlyne’s approach is frequently applied and his basic idea transferred to
similar cases, e.g. on perception of schema incongruity (Mandler, 1982; Meyers-Levy
and Tybout, 1989; Noseworthy et al., 2014).
Regarding low-complexity design, the arousal theory predicts low consumer
preference: here, low-complexity design leads to a low arousal that causes a low
hedonic value and low preference. Thus, in its actual specification, the arousal theory
is not appropriate to explain the popularity and positive ratings of low-complexity
product designs.
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Processing Fluency
A popular approach commonly used in marketing and psychology science to explain
design preferences is the theory of processing fluency. According to this theory our
thought processes are determined by the ease or difficulty with which information can
be brought to mind or the ease of processing new information (Schwarz, 2004). This
perception of ease or difficulty causes fluency experiences. Visual design complexity
can be a key driver for processing fluency, as the information content of a design
increases with its complexity (Orth and Crouch, 2014). Fluency experiences are
informative in their own right: in some cases, the level of processing fluency causes
affective reactions (Reber, Winkielman, and Schwarz, 1998) which serve as input for
preference judgments (Schwarz, 2004). Winkielman and Cacioppo (2001) show
individuals' affective reactions by using facial electromyography (EMG): high
processing fluency leads to an increased activity of the zygomaticus major (‘smiling
muscle’), whereas low processing fluency leads to an increased activity of the
corrugator supercilli (‘frowning muscle’).
In other cases, the amount of processing fluency is interpreted on a metacognitive
level. There can be effects on judgment about the preference (e.g. Landwehr, Wentzel,
and Herrmann, 2013; Lee and Labroo, 2004), perceived truth of a statement (Hawkins
and Koch, 1992; McGlone and Tofighbakshs, 2000), confidence judgment (Kelley and
Lindsey, 1993; Novemsky, Dhar, Schwarz, and Simonson, 2007), familiarity
(Whittlesea, 1993) or estimated intelligence of a target person (Oppenheimer, 2006).
When interpreting these experiences on a metacognitive level, processing fluency can
have a positive or a negative impact on judgment (Landwehr et al., 2013). The direction
and magnitude of its impact varies according to the applied naive theory the individual
draws on. Naive theories link people’s fluency experiences with inferences they draw
from them. They are learned or acquired over time and are, therefore, dependent on
the context and the personality of an individual and are crucial for interpreting fluency
experiences (Alter and Oppenheimer, 2009). As an example, an essay with many
difficult terms provokes a low processing fluency. The reader interprets this emerging
fluency experience by drawing on the naive theory that a difficult-to-read text is the
result of a less intelligent author (Oppenheimer, 2006). Unconsciously, the reader
infers that an intelligent author would write an essay that is more fluent and pleasant
to read. Thereby, the fluency experience that emerges when processing a stimulus
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(ease or difficulty of processing an essay) exerts an influence on the attribution of the
target itself (intelligence of the author).
Like the example presented above, most investigations report positive effects of high
fluency on judgment processes (Landwehr et al., 2013; Halberstadt and Rhodes, 2000;
Novemsky et al., 2007). However, a universal positive effect of a high fluency on the
consumer’s evaluation would lead to a monotonic increase in preference in the case
of decreasing visual design complexity (Palmer et al., 2013). However, there are also
esthetic high-complexity (low-fluency) designs that appear highly qualitative. Only a
third of products that won ‘Best of the Best’ from 2008 – 2014 were recognized by the
judges for minimalistic and reduced design attributes. Depending on the naive theory
the individual draws on, there are circumstances in which high processing fluency can
have negative implications on judgments (e.g. Thompson and Ince, 2013). Going back
to the ‘difficult-to-read essay’/intelligence relationship exemplified above, the following
example shows that small differences in the context can already make an individual
draw on a competing naive theory and can thus lead to a different attribution on the
target. Thompson and Ince (2013) demonstrate that an increasing difficulty of reading
service information has a positive impact on the expected service provider’s
competence. When reading difficult information, a low fluency experience arises which
the participant associates with the perceived level of difficulty of the service itself. In
comparison to the example stated above, low fluency does not exert a negative effect
on consumer’s judgments. The naive theory the individual draws on causes the low
fluency experience to be interpreted in the way that the execution of this service task
itself requires a high skill level. Thus, a low fluency leads to a positive evaluation of the
person executing the task. As another example, Pocheptsova, Labroo and Dhar (2010)
show that in the case of special occasion products (versus everyday products), which
are marketed as exclusive and limited (as opposed to common and convenient), it is a
low and not a high processing fluency that enhances the ratings. The basic naive
theory is that consumers expect special occasion products to be difficult to process,
otherwise they would not be perceived as being special.
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Perceived Talent of the Designer and Effort of the Design Process
As outlined above, visual complexity has an influence on the processing fluency of a
product design (Orth and Crouch, 2014). For the interpretation of the emerging
processing experiences and the subsequent valence and strength of the attribution on
the target, the naive theory the individual draws on is crucial. We argue that the
individual’s choice of naive theory depends on the information that is provided about
the designer.
Previous investigations demonstrate an influence of the perceived talent of the
designer and the perceived effort of the design process on quality perception (Cho and
Schwarz, 2008; Kruger, Wirtz, Boven, and Altermatt, 2003). Kruger et al. (2003)
examine different production times of a poem, a painting and a suit of armor. They
argue that a longer production time leads people to believe in an increased effort of
the creation process. According to the heuristic ‘good art takes effort’, individuals
expect that an increased perceived effort of the design process leads to higher product
quality.
Furthermore, in addition to the effort of the creation process, Cho and Schwarz (2008)
add the variable of the perceived talent of the artist or designer. They argue that the
heuristics ‘good art takes effort’ and ‘good art takes talent’ are competitive and lead to
a different interpretation of the available information about the design process. The
authors activated the two alternative heuristics by using priming tasks. In the ‘good art
takes effort’ condition, participants read an article that highlighted the importance of
the artists’ effort when creating great art. In the ‘good art takes talent’ condition,
participants read an article about the importance of the artists’ talent for creating great
design. When confronted with these different conditions, the cue ‘production time’ is
interpreted in different ways: as already shown by Kruger et al. (2003), when activating
the heuristic ‘good art takes-effort’ participants infer that a long production time leads
to a high perceived quality of the target object, because in this case participants equate
a long production time with a great effort invested in the design process. In comparison,
when activating the heuristic ‘good art takes talent’, participants infer that artists who
need a longer time to create their designs might be less talented than artists who need
less time for their designs. Here, a short production time leads to a higher perceived
quality of the target object.
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When viewed together, both the perceived effort of the design process and the
perceived talent of the designer exert an influence on the perceived quality of a
product. The investigations outlined above suggest a competitive relationship between
these two aspects by priming individuals to one of the two heuristics. For the case of
the perception of visual design complexity we consider the two heuristics ‘good art
takes effort’ and ‘good art takes talent’ as representing naive theories for the
interpretation of the fluency experience of design complexity and reject the competing
effect stated above. Instead, we propose an interaction: we believe that a consumer
draws inferences from the visual design complexity on the effort of the design process.
This relationship could furthermore be moderated by the talent of the designer.
First, in the case of a low or average perceived talent of the designer, we argue that
a decreasing processing fluency (high-complexity design) leads to an increasing
design quality. We suggest that consumers draw on cues to rate the effort involved in
the design process. A greater effort of the design process furthermore exerts a positive
influence on the perceived design quality. Processing fluency acts as a cue to rate the
effort of the design process. By drawing on the naive theory ‘good design takes effort’,
individuals might believe that a low processing fluency leads to the assumption of a
difficult and time-consuming design process and in an enhanced effort of the design
process. A low-fluency (high-complexity) design boasts a large number of design
elements and/or an elaborate arrangement of these elements. Individuals conclude a
high effort for its creation. Conversely, a high-fluency (low-complexity) design leads to
the assumption of a common and mundane design whose creation process does not
require much effort.
Furthermore, in the case of a high perceived talent of the designer, we argue that
both a low and a high processing fluency (both a high- and a low-complexity design)
leads to high design quality. Here, based on the naive theory ‘good design takes talent’,
the consumer infers that highly talented designers always invest great effort in their
designs, regardless to the visual complexity of the final design. Thus, he/she assumes
that high- as well as low-fluency designs are achieved through skill and by investing
huge effort. In the case of low-complexity designs, the consumer feels confident in
‘trusting’ the enhanced fluency experience.
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This reasoning leads to the following hypotheses:
H1a: In the case of a low or average perceived designer’s talent, consumers
evaluate a low-complexity product design as having a lower design quality
than a high-complexity product design.
H1b: In the case of a high perceived designer’s talent, consumers evaluate a lowcomplexity product design as having the same design quality as a highcomplexity product design.

Branding and the perceived Designer’s Talent
A brand name can exert a significant influence on consumers’ buying decisions
(Aaker, 1996; Keller, 2008; Miyazaki, Grewal, and Goodstein, 2005). A theoretical
explanation for the consumer’s preference for branded products can be found in the
concept of the imperfect and asymmetric information about product quality (Erdem and
Swait, 1998). Companies usually know more than consumers about the quality of the
products they offer (asymmetric information) and consumers are not able to completely
rate the product quality of experience or credence products (imperfect information). In
these situations, consumers use different cues to rate the quality of a product (Dawar
and Parker, 1994; Purohit and Srivastava, 2001; Rao and Monroe, 1988; Szybillo and
Jakoby, 1974). There are internal quality cues which are a result of the physical product
itself, ‘such as ingredients that cannot be manipulated without also altering physical
properties of the product’ (Richardson, Dick, and Jain, 1994, p. 28). External quality
cues, on the other hand, are ‘product-related attributes which are not part of the
physical product itself’ (Richardson et al., 1994, pp. 28-29). The latter refers to factors
such as price, warranty, packaging, and the branding strategy (Miyazaki et al., 2005).
Quality cues are an effective instrument to address the consumer’s uncertainty towards
the unobservable product quality. According to the signaling theory, the credibility of a
brand is based on the brand’s vulnerability to consumer sanctions. If a brand’s claim
of high quality turns out to be false, these sanctions would lead to a loss of investments
in reputation and of future profit (Rao, Qu, and Ruekert, 1999). Hence, consumers
assume that the higher the brand’s credibility, the higher its vulnerability and the higher
the interest to provide a claimed quality.
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The quality cue of the brand name has been largely investigated in literature and has
been found to be a significant factor in consumers’ purchase decisions (Brucks,
Zeithaml, and Naylor, 2000). The power of this quality cue depends on the strength of
the brand image which consists of brand associations. From a consumer’s perspective,
brand associations can be defined as a category of brand assets and liabilities that
include anything ‘linked’ in memory to a brand (Aaker, 1991). They are organized in an
associative network. Here, a person’s memory is made up of links and nodes. Links
represent relationships (positive versus negative, weak versus strong) and nodes
represent concepts (e.g. brand associations) and objects (e.g. brands) (Aaker, 1996).
These links and nodes form an associative network of a brand. High-prestige brands
in particular hold a large set of desirable brand associations (Christodoulides,
Michaelidou, and Hsing Li, 2009; Keller, 2008).
As explained above, a brand, in particular a brand’s prestige, provokes a high quality
expectation for the consumer. We argue that this associative connection between the
brand and the quality perception in the associative network of the consumer also
activates quality-related production methods, such as the talent of the designer, who
has a crucial position for the product design. Consumers expect high-prestige brands
to employ highly talented designers.

As the interplay between the talent of the designer and the visual design complexity
acts as described above, we state the following hypotheses:
H2a: In the case of a low-prestige brand, consumers rate a low-complexity
product design as having a lower design quality than a high-complexity
product design.
H2b: In the case of a high-prestige brand, consumers rate a low-complexity
product design as having the same design quality as a high-complexity
product design.

User Design and the Designer’s perceived Talent
Previous research investigates individuals’ evaluations of user designs. A user design
is defined as a product draft in whose development users are involved with their ideas
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and designs. These users are usually recruited from the company’s community
network. In contrast, in an ordinary design process, internal designers who are
employed by the company design the product without the direct influence of users
(Fuchs et al., 2013). In general, user designs can enable companies to develop
innovative products that better meet consumers' demands (Hoyer, Chandy, Dorotic,
Krafft, and Singh, 2010). Franke, Keinz, and Steger (2009) and Dahl and Moreau
(2007) showed an added value of products based on the joy a costumer experiences
when self-designing his/her own products. However, Fuchs, Pradelli, Schreier and
Dahl (2013) argue that consumers are aware of differences in talent between
professional designers and user designers in the case of luxury goods. We define the
term ‘professional design’ as the outcome of a design process conducted by
professional designers. ‘Professionals have continuously proven their skills and ability
when creating high design quality in comparison to users’ (Fuchs et al., 2013, p. 78).
The authors argue that, in the case of fashion brands, a labeling as a user design can
backfire, as consumers infer that users are less talented than an internal designer, and
because fashion brands are expected to be the result of a designer’s great talent.
Similarly, Moreau and Herd (2010, p. 807) state that consumers know that
‘professionals often have a significant advantage, either real or perceived, over
consumers, in terms of their knowledge, training, and experience’. Professionals ‘have
acquired skills and capabilities that allow them to perform most design tasks […] at a
higher level of quality’ (Ulrich, 2007, pp. 5-6). Taken together, investigations clearly
show a higher perceived talent of a professional designer in comparison to a user.

This leads to the following hypotheses:
H3a: In the case of a user design, consumers rate a low-complexity product
design as having a lower design quality than a high-complexity product
design.
H3b: In the case of a professional design, consumers rate a low-complexity
product design as having the same design quality as a high-complexity
product design.
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The Mediating Role of Processing Fluency
We propose that in case of a low or average perceived talent of the designer (here:
user design), the processing fluency acts as a mediator between the design complexity
and the design quality rating. On the other hand, in the case of a high perceived talent
of the designer (here: professional designer), the processing fluency does not serve
as a mediator between the design complexity and the design quality rating. As
explained above, processing fluency and visual design complexity are closely related.
An increasing design complexity leads to a decreasing processing fluency (Orth and
Malkewitz, 2012). We suggest that in case of a low talent of the designer consumers
use the fluency experience as a cue to evaluate the effort of the design process. A high
processing fluency (i.e. a design that is mentally easy to process) leads to an
evaluation of low effort invested in the design process, as a high processing fluency
can lead to the impression that the design is mundane or common (Pocheptsova et al.,
2010). With a decreasing processing fluency, a design is interpreted as being more
exclusive and elaborative (Pocheptsova et al., 2010), thus signaling a higher effort of
the design process. In case of a high talent of the designer, consumers don’t draw on
the hedonically marked, affective cue of the processing fluency to evaluate the
invested effort of the design process. The cue of the high talent of the designer has a
stronger influence on the consumer’s evaluation, as this cue suggests, that a high
talented designer always invests much effort in his designs.

We conclude the following hypothesis:
H4: The talent of the designer moderates the relationship between design
complexity, processing fluency and design quality. That is, in case of a low
talented designer the processing fluency mediates the relationship between
design complexity and design quality, whereas in case of a high talented
designer processing fluency does not have a significant influence on design
quality.

Covariates and Realism Check
Age. The participants' age is included as a potential covariate because we assume
that different aged groups attribute different values to different aspects of a product
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design. Researchers investigated differences in human processing and evaluation
processes: With increasing age, they found differences in the realism of confidence
judgments (Hansson, Rönnlund, Juslin, and Nilsson, 2008), in choice satisfaction (Kim,
Healey, Goldstein, Hasher, and Wiprzycka, 2008), in domain knowledge on reading
efficiency (Soederberg Miller, 2009) or in an increasing selectivity in cognitive resource
engagement (Hess, Leclerc, Swaim, and Weatherbee, 2009). According to Stephens
(1991), different styles and concepts of commercials address different age groups. In
the specific context of product design, Bloch (1995) proposes different possible
preferences for people of different age groups. Creusen and Schoorman (2005)
suggest that a shift in design preferences could be based on the age of a consumer,
as there is an age at which the consumer starts focusing more on the ease of use.
Similarly, we consider that the cognitive mechanisms involved in the perception of lowcomplexity design stated previously might not appear for every age with the same
strength. As Creusen and Schoorman (2005) note, individuals could start placing more
value on the usage convenience or on the ease of use of a product. Consequently,
they might start drawing conclusions from the visual complexity on these usage
attitudes rather than on the unfunctional esthetic appeal that we investigate in our
framework. Thus, we add the variable age as a covariate.

Knowledge. Participants' knowledge is also included as a potential covariate because
experts and novices might process product designs differently. Several investigations
already confirm an impact on consumers’ reactions e.g. in buying situations and
evaluation tasks between novices (who are unfamiliar with the product or product
category) and experts (who are highly familiar with the product or product category)
(e.g. Alba and Huchinson, 1987; Bera, 2012; Francès, 1976; Mandel and Johnson,
2002; Nam, Wang, and Lee, 2012; Spence and Brucks, 1997; Sujan, 1985). Experts
are likely to be inherently interested in a product category and may thus be more
motivated to invest cognitive resources to process product information (Alba and
Huchinson, 1987). Experts are shown to devote more cognitive resources in message
processing and generate a greater number of thoughts than novices and are, in
general, more involved than novices when evaluating alternatives (Sujan, 1985). With
special relevance for our research topic, Bera (2012) argues that cognitive overload
matters more to novices than to experts when performing tasks. Consequently, experts
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may be differently influenced by the design complexity/design quality relationship we
introduced above.

Overview of the Studies
Study I: Perceived Designer’s Talent and Design Complexity
Objective
The objective of Study I is to test the basic interaction effect depicted in H1a and H1b.
Study I aimed to demonstrate that consumers react differently to minimalistic design
when they are provided with varying information about the designer's talent. As stated
above, we test the influence of the visual design complexity of a product on the
perceived design quality depending on designer's the perceived.
Design, participants, measures and procedure
We test for the predicted influence of visual design complexity on the perceived
design quality with the moderating effect of the designer's perceived talent. The
experiment has a 2 (design complexity: high/low) x 2 (talent of the designer:
high/average) between-subject design. For this we recruited a total of 164 participants
from a leading crowdsourcing platform against a financial incentive. An outlier analysis
eliminated ten participants who failed the attention check. Here, participants were
given the following instructions: ‘Individual preferences and knowledge, along with
situational variables can greatly impact the decision process. In order to facilitate our
research on decision making we are interested in whether you actually take the time
to read the instructions; if not, then some of our manipulations that rely on changes in
the instructions will be ineffective. So, in order to demonstrate that you have read the
instructions, please ignore the sports items below. Instead, simply click on ‘none of
these sport activities’ and proceed to the next screen. Please check the applicable
sport activities’. Furthermore, the participants were shown eleven check boxes with
different sports. Only participants who read the instructions in detail ticked the box
‘none of these sports’. Three participants were excluded from the data set because of
an impossible short handling time of less than 180 seconds (Kehr, Kowatsch, Wentzel,
and Fleisch, 2015) and finally, three participants with a greater handling time than three
standard deviations from the mean were omitted (Ng and Houston, 2009). This
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resulted in a total sample size of 148 participants (Mage = 36 years, 56 % female, 18 %
students).
All participants were randomly assigned to one of the four experimental conditions.
The talent of the designer was manipulated by the following vitas: the average talent
condition received the vita ‘Chloe Brown earned a degree in Design Studies from a
small-sized university with rather average performance in recent rankings. So far, she
has worked for small family-owned enterprises and has created designs for different
products and their packages. She does not get ahead in her career quickly, has never
won famous design awards and so far has not received a career promotion for a chief
designer. However, she is proud of her works and believes in her job abilities.’ The
high talent condition received the vita ‘Chloe Brown studied design at a top university
in the field of design. So far, she has worked for the most renowned design agencies
and has created designs for many different products and their packages. Various
internationally renowned design awards (she has won so far) are evidence of her
impressive career. Soon she will receive a promotion for a chief designer. She is proud
of her works and believes in her job abilities.’
Afterwards, in each condition, participants were exposed to a print advertisement.
Here, participants were shown a picture of a clock with common product information
and a signature of the designer, who was described previously. We chose a clock as
a typical everyday item. A professional designer manipulated the complexity of the two
designs. The described stimuli are shown in Figure 3. After seeing this advert,
participants were asked to answer a number of questions: design quality was assessed
using a seven-point scale from Chao (1993) that followed the preamble ‘How do you
rate

the

design

of

the

product?’

('imitative/innovative',

'common/exclusive',

‘conventional/stylish'; α = .94). In line with Cox and Cox (2002), visual design
complexity was measured using a seven-point scale by asking ‘I perceive the design
of the chair as…’ ('simple/complicated', 'not complex/complex'; α = .94) and the talent
of the designer/user from Fuchs et al. (2013) with the single-item (seven-point) scale
‘Chloe Brown is…not so talented, very talented’ and ‘An external user is …not so
talented, very talented’. Additionally, the designer's design quality was assessed using
the same seven-point scale from Chao (1993) already used for the design quality of
the product by asking ‘How do you rate the design quality of the designer?’
('imitative/innovative', 'common/exclusive', ‘conventional/stylish'; α = .94). The
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participant’s knowledge about the product category was measured using a slider bar
that followed the preamble ‘I know a lot about clocks’ with ‘I totally disagree’ on the left
side and ‘I totally agree’ on the right side. In accordance with Landwehr et al. (2013)
and Bergkvist and Rossiter (2007, p. 176), we believe a single-item scale is sufficient
for the construct of knowledge about the product category as “(1) the object of the
construct is 'concrete singular,' meaning that it consists of one object that is easily and
uniformly imagined, and (2) the attribute of the construct is 'concrete,' again meaning
that it is easily and uniformly imagined” (Bergkvist and Rossiter, 2007, p. 176). The
knowledge about the product category meets both requirements. Finally, the main
demographics (sex, age and student status) were collected. To ensure that the
advertisements in the different scenarios were perceived as being equally realistic, we
conducted a confound check. In this post-hoc test, participants rated the following
statements on a seven-point scale from Dabholkar (1994, α = .82) with the options
‘The advertisements were realistic’ and ‘I had no difficulty imagining these
advertisements in a catalogue’ with ‘I totally disagree’ on the left side and ‘I totally
agree’ on the right side. The vitas of the designer and the stimuli are depicted in
Figure 1. All scales of this study are summarized in Table 1 (p. 82).
Results
Manipulation and confound checks. To ensure that we successfully manipulated the
visual design complexity, we showed a significant main effect (Mlow = 2.442, Mhigh =
3.599, T(1, 145) = 15.634, p < .001). Additionally, an objective measure for visual
design complexity is the size of an image file that results after a compression algorithm
searched for visual redundancies (Donderi, 2006; Landwehr, Labroo, and Herrmann,
2011). The PNG compression data sizes are 79 kilobytes for the low-complexity and
167 kilobytes for the high-complexity design. Furthermore, for the success of this study
it is mandatory for the talent of the design to be manipulated successfully (Maverage =
4.382, Mhigh = 6.25, F(1, 145) = 59.742, p < .001). The perceived design quality of the
designer was also manipulated successfully (Maverage = 4.197, Mhigh = 5.741, F(1, 145)
= 43.167, p < .001). Finally, for the realism check we conducted an additional ANOVA.
This confound check revealed that the advertisements did not differ significantly in
terms of the perceived realism (p’s > .3). In other words, all of the advertisements were
equally perceived as realistic by the participants.
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Vita of a highly talented designer

Vita of a less talented designer

High-complexity design clock

Low-complexity design clock

Figure 1: Designer's vita and product designs used as stimuli in Study I

Interactive effect of visual design complexity and the design development process.
Hypotheses H1a and H1a predict an interaction effect of visual design complexity and
the perceived designer’s talent. To test for this effect, an ANCOVA was conducted.
Firstly, the results show that the main effect of visual complexity on perceived design
quality is significant (Mlow = 3.76, Mhigh = 4.53, F(3, 144) = 5.972, p < .02) and that the
designer's perceived talent had no significant influence on perceived design quality
(Mlow = 3.90, Mhigh = 4.37, F(3, 144) = 2.232, p > .13). The covariate individuals' age
also had no significant influence on the perceived design quality (F(3, 144) = .097, p >
.75), in comparison to knowledge about the product category (F(3, 144) = 3.639, p <
.06). Secondly, and of key interest, the ANCOVA revealed that – as predicted – there
is a significant interaction effect between design complexity and the designer's
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perceived talent (F(3, 144) = 2.808, p < .097). Following hypotheses H1a and H1b, a
simple effects analysis revealed that, for a low-complexity design, the perceived talent
of the designer has a significant effect on the perceived design quality. As predicted in
H1a for an average talented designer, low-complexity design leads to a lower
perceived design quality as compared to a high-complexity design (Mlow = 3.424 Mhigh
= 4.552, F(1, 74) = 7.130, p < .01). Furthermore, as predicted in H1b for high talented
designer, low-complexity design does not lead to a different perceived quality as
compared to high-complexity design (Mlow = 4.212, Mhigh = 4.504, F(1, 70) = .462, p >
.49 In summary, H1a and H1b are supported on a ten-percent significance level. The
results are depicted in Figure 2 and summarized in Table 2 (p. 85).
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Figure 2: Mean perceived design quality in Study I

Discussion
The results from Study I suggest a significant effect of the visual design complexity
on the perceived design quality. No effect is observed from the perceived talent of the
designer on the design quality. Contrary to our prediction, only knowledge about the
product category and not the participant’s age exerts a significant influence. Of main
interest, the results suggest an interaction effect between a product’s design
complexity and the perceived talent of its designer. First, in the case of an average
perceived talent of the designer, increasing design complexity leads to an increase in
the perceived quality of the product design. Second, in the case of a high perceived
talent of the designer this mechanism is not valid. Here, design complexity does not
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have an influence on the design quality evaluation. Both low- and high-complexity
design lead to high design quality.

Study II: Brand’s Prestige and Design Complexity
Objectives
After showing an interaction effect between visual design complexity and the
perceived talent of the designer in Study I, Study II sought to demonstrate a different
possibility to exert an influence on the perceived designer’s talent. We predict that
consumers believe in an enhanced talent of designers who are employed by a highprestige brand. Thus, the effect shown in Study I might be replicated not by
manipulating the talent of the designer by providing a vita of the designer, but rather
with different brands. Furthermore, we test the predicted effect with another product.
Instead of a clock we use a chair as another everyday item.
Design, participants, measures and procedure
In Study II we test for the predicted influence of visual design complexity on the
perceived quality with the moderating effect of the brand's prestige. The basic
experimental setup is similar to that in Study I. The experiment has a 2 (design
complexity: high/low) x 2 (prestige of the brand: high/low) between-subject design. We
conducted an online survey in which a total of 110 participants took part voluntarily. An
outlier analysis eliminated one participant with a greater handling time than three
standard deviations from the mean (Ng and Houston, 2009). In addition, we looked at
implausible short handling times (<3 min) (Kehr et al., 2015). None of the participants
fell into this category. This resulted in a total sample size of 109 participants (Mage = 31
years, 48 % female, 46 % students). The study was conducted in German language
and was spread on social media platforms. All participants who completed the survey
were entered in a draw to win one Amazon voucher valued at 50 € and two vouchers
valued at 25 €.
All participants were randomly assigned to one of the four experimental conditions.
In all conditions, participants were exposed to an advert. On the left side of this advert,
participants were shown a picture of a chair and on the right side we presented
common product information, including the brand of the chair in the exposed position.
Here we chose a chair as another typical everyday item. A professional designer
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manipulated the design complexity. The prestige of the brand was manipulated by
marking the adverts with different brands which are both well-known but vary in their
perceived luxury image. Here, we selected Hugo Boss as a high- and IKEA as a lowprestige brand. Both brands are well known (in the top 100 of Interbrand’s Best Global
Brands 2014). Hugo Boss is positioned in the luxury segment, whereas IKEA is
positioned in a good-value-for-money segment. The described stimuli are depicted in
Figure 3.

High-complexity chair with low prestige brand

Low-complexity chair with high prestige brand

Figure 3: Product designs and product presentations used as stimuli in Study II

The attention check we conducted in Study I was omitted in this study to lower the
dropout rate of the participants. After seeing this advert, participants were asked to
answer a number of questions. The questions for assessing the design quality (Chao,
1993; α = .73), the design complexity (Cox and Cox, 2002; α = .89), knowledge about
the product category and the realism check (Dabholkar, 1994, α = .89) are identical to
those in Study I. Furthermore, the prestige of the brand is borrowed from Kirmani et al.
(1999) with the three items ‘This brand is…prestigious, exclusive, high status’. These
three items were anchored by seven-point strongly disagree-agree scales (α = .94).
The design quality of a brand is measured in the same way as the design quality of the
product, only with the opening question ‘How do you rate the design of the brand…?’
('imitative/innovative', 'common/exclusive', 'conventional/stylish'; α = .86). The scales
used in Study II are summarized in Table 1 (p. 82).
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Results
Manipulation checks. A significant main effect revealed that the visual design
complexity is manipulated successfully (Mlow = 2.564, Mhigh = 3.946, F(1, 107) = 29.662,
p < .001). The PNG compression data sizes are .52 megabytes for the low-complexity
design and 1.92 megabytes for the high-complexity design. Furthermore, for the
success of this study it is mandatory for the perceived prestige of the brand to be
manipulated successfully (Mlow = 2.437, Mhigh = 5.111, F(1, 107) = 122.342, p < .001).
As we expected, the perceived design quality of the brand was also manipulated
successfully (Mlow = 3.523, Mhigh = 4.876, F(1, 107) = 33.303, p < .001). Finally, the
confound check again revealed that the advertisements did not significantly differ in
terms of the perceived realism (p’s > .43).
Interactive effect of visual design complexity and the design development process.
Hypotheses H2a and H2b postulate an interactive effect of visual design complexity
and the design development process. To test for this effect, an ANCOVA was
conducted. Firstly, the results show that the main effect of visual complexity on
perceived design quality is significant (Mlow = 3.494, Mhigh = 4.321 F(3, 105) = 14.654,
p < .001). Also the brand’s prestige has a significant influence on perceived design
quality (Mlow = 3.494, Mhigh = 4.39, F(3, 105) = 19.192, p < .001). Neither the
participant’s age (F(3, 105) = .066, p > .79), nor the knowledge about the product
category (F(3, 105) = .518, p > .47) exerts a significant influence on the perceived
design quality. Secondly, and of key interest, the ANCOVA reveals that – as predicted
– there is a significant interaction effect between design complexity and the design
development process (F(3, 105) = 5.356, p < .023). Following hypotheses H2a and
H2b, a simple effects analysis revealed that, for a low-complexity design, the brand’s
prestige has a significant effect on the perceived design quality. As predicted in H2a
for a low brand prestige, low-complexity design leads to a lower perceived design
quality compared to a high-complexity design (Mlow = 2.81, Mhigh = 4.133, F(1, 56) =
21.014, p < .001). Furthermore, as predicted in H2b for high brand prestige, lowcomplexity design does not lead to a difference in the perceived quality compared to
high-complexity design (Mlow = 4.231, Mhigh = 4.547, F(1, 49) = 1.053, p > .3). In
summary, H2a and H2b are clearly supported. The results are depicted in Figure 4 and
summarized in Table 2 (p. 85).
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Figure 4: Mean perceived design quality in Study II

Discussion
The results from Study II demonstrate a significant effect of the visual complexity and
of the brand’s prestige on the perceived design quality, but no significant effect of the
covariates knowledge about the product category and participants' age. Furthermore,
the results confirm the interaction effect between visual design complexity and
perceived design ability, in line with Study I.
We demonstrate a manipulation of the perceived talent of the designer using the
branding strategy of a product. High brand prestige is associated with a high talent of
the designer. Vice versa, low brand prestige is associated with an average talent of the
designer. In accordance with Study I, in case of low brand prestige an increased design
complexity leads to an increase in the perceived design quality. In case of high brand
prestige a low- and a high-complexity design leads to a high design quality perception.
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Study III: User Design, Design Complexity and the Mediating Role of
Processing Fluency

Objectives
First, Study III sought to investigate another possibility of exerting an influence on the
designer’s perceived talent: as predicted in H3a and H3b, we investigate the
relationship between visual design complexity and the design development process.
Second, this study investigated the predicted mediating effect of processing fluency as
stated in H4.
Design, participants, measures and procedure
We test for the predicted influence of visual design complexity on the perceived
design quality with the moderating effect of a user design versus a professional design.
The basic experimental setup is similar to that in Study I and II. The experiment has a
2 (design complexity: high/low) x 2 (design development process: external
user/internal designer) between-subject design. For this we recruited a total of 140
participants on the campus of a large German university to participate in return for a
financial incentive. An outlier analysis eliminated one participant because of
implausible answers. This resulted in a total sample size of 139 participants (Mage = 21
years, 42 % female, 94 % students).
All participants were randomly assigned to one of the four experimental conditions.
All groups were given the following description: ‘There are two different strategies for
companies to design their products. The products can be designed internally: this
means they are created by designers employed by the respective firms. The products
can be designed externally: this means they are designed by users identified through
the respective firm’s community network’. Afterwards, in each condition, participants
were exposed to a print advertisement. Here, participants were shown a picture of a
chair with common product information, including the information about the design
development process. We chose the same chair as we used in Study II as a typical
everyday item. The described stimuli are shown in Figure 7. After seeing this advert,
participants were asked to answer a number of questions. The questions for assessing
the design quality (Chao, 1993; α = .87), the design complexity (Cox and Cox, 2002; α
= .84), knowledge about the product category and the realism check (Dabholkar, 1994;
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α = .75) are identical to those used in Study I and II. Furthermore, the measure for the
talent of the designer/user is borrowed from Fuchs et al. (2013) with the single-item
(seven-point) scale ‘An internal designer is…not so talented, very talented’ and ‘An
external user is …not so talented, very talented’. Finally, questions for assessing the
effort of the design process are borrowed from Orth and Crouch (2014) with three items
‘How easy is it for you to visually process the product design?’, ‘With your eyes closed,
how easy is it for you to visualize the package?’, ‘How easy would you find it to describe
this design later?’ These three items were anchored by seven-point very difficult-very
easy scales (α = .76). The explanation of the design processes and the described
stimuli are depicted in Figure 5. The scales used in Study III are summarized in Table 1
(p. 82).

Explanation of the design processes

High-complexity design, created by an external user

Low-complexity design, created by an internal designer

Figure 5: Explanation of the design processes and product designs used as stimuli in Study III
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Category
Dependent variable

Manipulation check

Manipulation check

Manipulation check

Manipulation check

Manipulation check

Manipulation check

Mediator

Covariate

Confound check

Construct
Design quality of the product

Design complexity of the product

Design quality of the designer

Design quality of the brand

Brand's prestige

Talent of the internal designer

Talent of the external user

Processing fluency

Knowledge about product category

Realism check

Reliability Reliability Reliability
Items
in Study I in Study II in Study III
How do you rate the design of the product?
α = .94
α = .73
α = .87
imitative - innovative
common - exclusive
conventional - stylish
Cox and Cox (2002)
I perceive the design of the chair as…
α = .94
α = .91
α = .84
simple - complicated
not complex - complex
Chao (1993)
How do you rate the design of the design quality of the designer?
α = .94
n.a.
n.a.
imitative - innovative
common - exclusive
conventional - stylish
Chao (1993)
How do you rate the design of the design quality of the designer?
n.a.
α = .86
n.a.
imitative/innovative
common/exclusive
conventional/stylish
Kirmani, Sood, and Bridges (1999)
This brand is prestigious.
n.a.
α = .94
n.a.
I totally disagree - I totally agree
This brand is exclusive.
I totally disagree - I totally agree
This is brand is of high status.
I totally disagree - I totally agree
Fuchs, Prandelli, Schreier, and Dahl. (2013) An internal designer is…
n.a.
n.a.
single item
not so talented - very talented
Fuchs, Prandelli, Schreier, and Dahl. (2013) An external user is…
n.a.
n.a.
single item
not so talented - very talented
Orth and Crouch (2014)
How easy is it for you to visually process the product design?
n.a.
n.a.
α = .76
very difficult - very easy
With your eyes closed, how easy is it for you to visualize the package?
very difficult - very easy
How easy would you find it to describe this design later?
very difficult - very easy
I know a lot about clocks (chairs).
single item single item single item
I totally disagree - I totally agree
Dabholkar (1994)
The advertisement was realistic.
α = .82
α = .89
α = .75
I totally disagree - I totally agree
I had no difficulty imagining these advertisements in a catalogue.
I totally disagree - I totally agree
Source
Chao (1993)

Table 1: Scales used in Study I - III
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Results
Manipulation checks. A significant main effect revealed that the visual design
complexity is manipulated successfully (Mlow = 2.659, Mhigh = 4.579, F(1, 137) = 92.251,
p < .001). Additionally, an objective measure for visual design complexity is the size of
an image file that results after a compression algorithm searched for visual
redundancies (Donderi, 2006; Landwehr et al., 2011). The PNG compression data
sizes are .52 megabytes for the low-complexity design and 1.92 megabytes for the
high-complexity design. Furthermore, for the success of this study it is mandatory for
an external user and an internal designer to be perceived as having different levels of
talent (Muser = 4.18, Mdesigner = 5.17, F(1, 137) = 5.800, p < .001). Finally, the confound
check again revealed that the advertisements did not significantly differ in terms of the
perceived realism (p’s > .20).
Interactive effect of visual design complexity and the design development process.
Hypotheses H3a and H3b postulate an interactive effect of visual design complexity
and the design development process. To test for this effect, an ANCOVA was
conducted. Firstly, the results show that the main effect of visual complexity on
perceived design quality is significant (Mlow = 3.73, Mhigh = 4.70, F(3, 135) = 15.187, p
< .001) and the design development process had no significant influence on the
perceived design quality (Muser = 4.07, Mdesigner = 4.37, F(3, 135) = 1.469, p > .22).
Neither the participants’ age (F(3, 135) = .016, p > .89) nor the knowledge about the
product category (F(3, 135) = .713, p > .40) exert a significant influence on the
perceived design quality. Secondly, and of key interest, the ANCOVA revealed that –
as predicted – there is a significant interaction effect between design complexity and
the design development process (F(3, 135) = 4.129, p < .045). Following hypotheses
H3a and H3b, a simple effects analysis reveals that, for a low-complexity design, the
design development process has a significant effect on the perceived design quality.
As predicted in H3a for a user design, low-complexity design leads to a lower perceived
design quality compared to a high-complexity design (Mlow = 3.352 Mhigh = 4.791, F(1,
68) = 17.624, p < .001). Furthermore, as predicted in H3b for a professional design,
low-complexity design does not lead to a difference in the perceived quality compared
to high-complexity design (Mlow = 4.128, Mhigh = 4.61, F(1, 67) = 1.952, p > .165). In
summary, H3a and H3b are clearly supported. The results are depicted in Figure 6 and
in Table 2 (p. 85).
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Figure 6: Mean perceived design quality in Study III

Moderated mediation analysis. We also conducted a moderated mediation analysis
(Preacher, Rucker, and Hayes, 2007) to examine whether, as predicted, processing
fluency would act as a mediator between design complexity and design quality. The
perceived talent of the designer is believed to act as a moderator between the path of
the processing fluency and the design quality. Here, two regression models test this
proposition. Firstly, we regress design complexity on processing fluency (b = -1.0152,
t = 4.88, p < .001). Secondly, we confirm that design complexity does not have a
significant direct effect on design quality (b = .3762, t = 1.591, p > .11). However, as
predicted, a significant processing fluency x perceived designer’s talent interaction
emerged (b = .6492, t = 3.846, p < .001). Employing the recommended bootstrapping
technique (5,000 resamples), the results reveal that the indirect effect of design
complexity on design quality through the mediator processing fluency is significant for
low designer’s talent (here: user design) (b = .8782; 95 % confidence interval [CI] =
[.4951, 1.3198]), but not for high designer’s talent (here: professional design) (b =
.2191; 95 % confidence interval [CI] = [-.0507, .5593]). H4 is thus supported.
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Table 2: Mean values of Study I - III
Study 1: Vita of the designer

Design quality

Low designer talent
Low design High design
complexity
complexity
3.424

4.552

High designer talent
Low design High design
complexity
complexity
4.212

4.504

Manipulation check:

(1.823)
(1.838)
Low design complexity

(1.718)
(1.876)
High design complexity

Perceived design complexity

2.442

3.599

Manipulation check:

(1.656)
Low talent condition

(1.902)
High talent condition

Talent of the designer

4.382

6.25

(1.803)

(1.004)

4.197

5.741

(1.638)

(1.167)

Low brand prestige
Low design High design
complexity
complexity

High brand prestige
Low design High design
complexity
complexity

Design quality of the designer

Study 2: Brand Prestige

Design quality

2.81

4.133

4.231

4.547

Manipulation check:

(1.075)
(1.157)
Low design complexity

(.988)
(1.16)
High design complexity

Design complexity

2.564

3.946

Manipulation check:

(1.225)
Low prestige

(1.413)
High prestige

Brand prestige

2.437

5.111

(1.145)

(1.379)

Design quality of the brand

Study 3: Design process

Design quality

3.523

4.876

(1.345)

(1.062)

External user
Low design High design
complexity
complexity

Internal designer
Low design High design
complexity
complexity

3.352

4.791

4.128

4.610

Manipulation check:

(1.609)
(1.334)
Low design complexity

(1.356)
(1.415)
High design complexity

Design complexity

2.659

4.579

Manipulation check:

(1.177)
Low prestige

(1.178)
High prestige

Talent of the designer

4.18

5.17

(1.476)

(1.189)

Notes: numbers in parentheses represent standard deviations; all measures are on a seven-point scale such that higher
numbers present higher mean ratings.
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Discussion
The results from Study III show a significant effect of the visual complexity, but no
significant effect of the design process on the perceived design quality. Furthermore,
there is no significant effect of the covariates knowledge about the product category
and participants age. Again, the results confirm the interaction effect between visual
design complexity and the talent of the designer demonstrated in Study I and in Study
II. Furthermore, we reach a manipulation of the perceived talent of the designer by the
design development process. An internal professional designer is associated with a
high talent. In comparison, an external user designer is associated with an average
talent. Of main interest and in accordance with Study I and II, if an external user is
communicated to be the creator of the product design, increasing design complexity
leads to an increased in the perceived design quality. In the case of an internal
designer as the creator, low- and high-complexity designs lead to high design quality.
Furthermore, the results confirm that processing fluency acts as a mediator between
visual design complexity and the perceived talent of the designer.

General Discussion
This research project aims to investigate the consumer’s perceived design quality for
different design complexities depending on the perceived talent of the designer.
Berlyne’s arousal theory (1970), which is still relevant nowadays (see, e.g.,
Noseworthy et al., 2014), predicts a low preference for low-complexity design. Our
research extends his approach by taking into account a shift in preference through the
naive theories 'good art takes effort' (Kruger et al., 2004) and 'good art takes talent'
(Cho and Schwarz, 2008). These naive theories lead to different interpretations of the
fluency experience, provoked by the design’s visual complexity.
As predicted, our results show that for a low or average perceived designer’s talent,
low-complexity design leads to low perceived design quality. Here, consumers do not
believe that great effort was invested in the design process, because the highly fluent
design might appear common and simple. With increasing design complexity,
individuals might infer that the designer invested more effort in the design process, as
creating complex design structures is considered to be more elaborate. The perceived
design quality thus increases. In the case of a high talent of the designer, low86

complexity design leads to a high perceived design quality when applying the naive
theory 'good art takes talent'. Here, it seems likely that consumers infer that the high
processing fluency is the result of high-quality work, so they tend to trust in the positive
fluency experience. Consumers might believe that highly talented designers invest
more effort in their design creations. According to this, a low-complexity product design
is the result of a conscious reduction process that requires much time and/or great
cognitive effort. Increasing design complexity leads to an equally high perception of
design quality, as consumers believe that highly talented designers always invest lots
of effort irrespective of the design complexity.
We achieve a manipulation of the perceived designer’s talent by various methods.
Firstly, we provide different vitas of the designer that highlight a major or an average
talent of the described designer. As it is uncommon in practice to present information
about the designer when presenting a product, we made various indirect attempts to
provide indications about the designer’s talent. Here, we manipulate the perceived
designer’s talent by the branding strategy. High-prestige brands are associated with
highly skillful employees, as consumers expect these brands to ensure high quality
standards for their goods. Thus, they expect brands to employ highly talented
designers. Our results support this hypothesis. Furthermore, actual technological
development enables companies to integrate users in product development and design
processes (Franke and Piller, 2004). Researchers highlight positive effects on
consumers (Dahl and Moreau, 2007; Franke, Keinz, and Steger, 2009; Hoyer, Chandy,
Dorotic, Krafft, and Singh, 2010). However, Fuchs, Pradelli, Schreier and Dahl (2013)
state that consumers consider external users from a company’s community to be less
talented than internal designers. We demonstrate that the same interaction that was
generated with a vita of designer or the branding strategy also occurs by
communicating a user design with an external user as the creator versus a professional
design process with an internal designer as the creator. The results show that in the
case of a user design, an increase in design complexity leads to an increased in the
perceived design quality. In the case of an internal designer, on the other hand, highand a low-complexity designs lead to a high design quality.
As the data collection took place on different channels (participant acquisition via
social media, via a crowdsourcing platform and via asking participants on the campus)
we demonstrated the predicted effects for different demographics and regions (Study
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I: 35.6 average age and 17.6% students, mainly US Americans (crowdsourcing
platform is located in the US); Study II: 31.7 average age and 45.9% students, mainly
Germans; Study III: 21.6 average age and 94.2% students, mainly Germans). Showing
the effect for every data sample is indicative of high validity.

Theoretical Implications
From a theoretical perspective, the main implication for marketing science is located
in the extent of the arousal theory, which is still of actual relevance (Noseworthy et al.,
2014) in spite of some contrary results (Martindale et al., 1990; Messinger, 1998). As
described above, Berlyne’s proposed inverted U-shaped relationship between design
complexity and preference predicts a low preference for very low and high complex
designs and a high preference for medium complex designs (Noseworthy et al., 2014).
Our research extends this approach by taking into account a shift in preference through
the naive theories 'good art takes effort' (Kruger et al., 2004) and 'good art takes talent'
(Cho and Schwarz, 2008). These constructs lead to different interpretations of the
fluency experience, which can be provoked by different visual complexity levels and
results in different visual complexity evaluations than forecasted by the inverted Ushaped approach. Additionally, in doing so we are able to explain preference
judgments of design complexity with the construct of processing fluency. Previous
research has failed in this point, as processing fluency predicts a monotonic increase
of preference, as different interpretation possibilities of the fluency experience caused
by different naive theories were not considered (Palmer, Schloss, and Sammartino,
2013).

Managerial Implications
From a managerial perspective, the most important implication is that a lowcomplexity product design can generally backfire. It requires a high perceived talent of
the designer to infer a skillful visual reduction in a low-complex design. Otherwise, the
high processing fluency that is provoked by a low-complex design leads consumers to
assume a common and mundane design whose creation process does not require
much effort. If the design complexity increases, the design quality also increases in the
case of an average talent designer. In the case of a highly talented designer, both low88

complexity as well as high-complexity designs lead to a high design quality. We
demonstrated this effect by directly communicating details of the designer's vita. In
practice, this strategy is unusual. Even if a marketer were to provide a vita of the
designer in addition to the product information, it is questionable whether the consumer
is actually interested in this information and thus might not consider it. For this reason,
we tested alternative way of exerting an influence on the perceived designer’s talent.
The predicted interaction effect was shown for both a low versus a high brand prestige
and for a user process design (external user) versus a professional design process
(internal designer). Thus, we advise marketers to consider the brand’s prestige of their
respective brands when designing a new product line or collection. A low-complexity
design only appears to be of high quality when it is paired with high brand prestige.
Furthermore, even though integrating users is an innovative new product development
process, also here we advise marketers to be aware of the role of the perceived
designer’s talent when evaluating design complexity. A low-complexity design should
not be designed by a user, as consumers believe in a lower talent of an external user
versus an internal designer.

Directions for Future Research
As outlined above, we demonstrated the predicted effect for a direct manipulation of
the designer’s talent by providing their vita, and two indirect manipulations by including
the brand’s prestige and by communicating different design processes. However, there
may be other ways to achieve the same effect. Based on literature regarding the
country of design (Chao, 2001), we argue that consumers expect designers in highly
developed countries (e.g. ‘Designed in California’) to be more talented than in less
developed countries (e.g. ‘Designed in Bangladesh’). Future research could focus this
topic in more detail.
Furthermore, we only tested two products. These products (a clock and a chair) were
selected as being typical everyday items, for which the design is usually an important
variable in choice situations. Both products are usually intended to be part of the
interior design of the buyer and thus, depending on his design acumen, are selected
with an increased interest and care regarding the design. Future research could
question the overall validity of our results across all product categories. Products for
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which the design is not relevant for the buyer may not be affected by our demonstrated
effects.
In our investigations we only considered two levels of design complexity. An
investigation of a broader range of design complexity would be necessary to develop
a more comprehensive picture of our research topic. Especially in the case of extreme
low-complexity design it would be interesting to see whether consumers react in the
same way as the results of this research paper, as these designs appear extremely
common and mundane. Thus, we believe that it might be increasingly harder to
attribute a high effort of the design process, even in the case of highly talented
designers.
Furthermore, the covariates did not yield consistent results. The knowledge about the
product category exerts a significant effect only in Study I and the participants’ age
was not found to have a significant effect in any of the studies. However, as stated
above, a systematic influence of these variables appears plausible. More research is
necessary to investigate the detailed effect of the covariates on the perception of
design complexity.
In Study I we ascertained only a significant interaction effect on a level below ten
percent. Further investigations (Study II and Study III) further revealed a highly
significant effect, each below five percent. Future research could focus on the question
why a vita of the designer does lead not to a highly significant effect (Study I) in
comparison to a manipulation via the branding strategy (Study II) and the design
process (Study III). One explanation might be found not in the manipulation condition
of the actual designer, but instead in the country of data collection. In Study I we
collected the dataset via a huge American crowdsourcing platform. In our ongoing
studies, we interviewed only German participants. Maybe Germans react to our
investigated issue more strongly Americans do. Future research must focus on this
issue in more detail.
In our studies we used digital images of products that were shown on a computer
screen under online conditions. Even if the majority of existing design studies use
digital images as their stimuli (e.g., Landwehr et al., 2013; Landwehr et al., 2011;
Noseworthy and Trudel, 2011; Orth and Malkewitz, 2008), future research could
replicate and extend these studies by conducting the tests with real products and a
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real or simulated purchase environment. Finally, we use data samples based mainly
on Western society (Germany and USA). We believe that our proposed interaction
might not be valid for less developed societies. Citizens of these societies might not
be as capable of evaluating design, as their consumption habits are focused more on
fulfilling basic needs and less on fulfilling higher class needs like enjoying a good
product design.
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Abstract
According to the continuing trend of the popularity of minimalistic design, the present
research identifies and investigates a moderating variable for the preference of
different design complexity levels. We argue that an individual’s ego depletion has a
moderating effect on consumers’ preferences for varying levels of design complexity.
The hypothesis is tested that high levels of ego depletion increase the preference for
minimalistic design as compared to situations of low cognitive depletion. As predicted,
the results demonstrate that an impairment of people’s cognitive capacities increases
their preference for less complex product designs. The implications as well as
limitations of this finding are discussed.

Product Design, Minimalism, Minimalistic Design, Design Complexity,
Arousal Theory, Ego Depletion,
Consumer Behavior
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Extended Abstract

Research Question
Stimulated by the increasing flood of information in today’s modern societies and by
the recent popularity of minimalistic design, the present research investigates the
influence of ego depletion on consumers’ preferences for varying levels of design
complexity. Minimalistic product designs such as the Apple iPhone 5s are an
increasingly observable phenomenon. Berlyne’s arousal theory states an inverted Ushaped relationship between an individual's arousal and the preference for a target
stimulus. Low arousal (provoked by low design complexity) and high arousal (provoked
by high design complexity) equates to low preference. An intermediate level of
information content, on the other hand, leads to maximum preference (Berlyne, 1970;
Noseworthy, Muro, and Murray, 2014). This well-established equation does not explain
the popularity of minimalistic product design. On the other hand, research about the
perception of product design (see, e.g. Landwehr, Wentzel, and Herrmann, 2013) and
about ego depletion (see, e.g. Lichters, Brunnlieb, Nave, Sarstedt, and Vogt, 2015;
Wästlund, Otterbring, Gustafsson, and Shams, 2015) is currently the focus of much
attention in marketing research. This research project aims to find a theory-based
explanation for the attractiveness of minimalistic design and to thus rethink Berlyne’s
general prediction for the perception of minimalistic design.

Method
We conducted a quasi-experiment to test the interaction effect between design
complexity and the level of ego depletion of an individual on design preference
judgment. By using a mixed method approach we ensured an efficient manipulation of
the ego depletion level. Participants were then asked to rate their preference for the
products on a six-point semantic scale with the high-complexity design on the left side
and the low-complexity design on the right side. We tested the consumer’s preference
for a total of three products and averaged a preference indicator. A comparison of the
indicator for the high and the low depleted group yielded significant results.

101

Key Contributions
In our quasi-experiments we discovered a significant mean difference between the two
ego depletion levels of the participants. We show that in the case of high ego depletion,
participants prefer a low complex product design in comparison to the participants with
low ego depletion. The mean difference is highly significant on a five-percent level.

Summary of the Findings
In summary, our findings provide evidence for the importance of ego depletion when
evaluating design complexity. In an ego-depleted condition, consumers prefer a lower
design complexity than compared to consumers in an undepleted condition. This result
is in line with our hypothesis. We show that in an ego-depleted status, consumers are
likely to avoid information that is difficult to process and thus exhibit a preference for
low design complexity. Here, we assume and suggest that the recent popularity of
minimalistic designs is not merely a short-term trend, but a stable development. Ego
depletion theory appears especially relevant in modern-day society with the increasing
amount of information to which people are exposed (Davenport and Beck 2001;
Herrmann, Schaffner, and Heitmann, 2006) in combination with an increased utilization
of information and communication technologies (Tarafdar and Ragu-Nathan, 2010).
This results in ego depletion (Ayyagari, 2011). Herein might lie an explanation for the
continuous trend towards low-complexity design in our society.
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Introduction
Imagine an average day in your life. Already during your morning shower, you listen
to the news. Emails are checked on your way to the office. At work you are occupied
with answering the never-ending series of phone calls and messages, forcing you to
multitask in order to cope with the constant stream of inquiries. Feeling quite
exhausted, you arrive at home in a constant exchange with your friends and relatives
via WhatsApp, Facebook and Snapchat. You retire for the night, feeling satisfied but
worn out. You are aware that technological progress has made your life much more
convenient, but at the same time you feel that this constant information overload is
tiring you out. You take a last look at your room before closing your eyes: you are
surrounded by the modern minimalistic design of your furniture, by the puristic style of
your property, such as your iPhone 5s. Like many other people in Western society you
feel drawn to this design style. Drawing on design awards as a mirror of a society’s
actual esthetic preferences, it is noticeable that there is an increasing trend towards
minimalistic product designs in Western cultures. Not just the iPhone 5s has won the
internationally renowned Red Dot Design Award (2014): a closer look at the award
winners from the category ‘Best of the Best’ from 2008 - 2014 reveals that one third of
the products (63 out of the 181) were recognized by the judges for their minimalistic
and reduced design attributes.
Contrary to this continuing trend, popular models for the preference of design
complexity predict a low preference for minimalistic product design. Already decades
ago, Berlyne (1970) established the arousal theory. In his theory he proposes an
increase of an individual’s arousal in the case of increased design complexity.
According to Berlyne, an intermediate level of design complexity should lead to a high
preference, while high and low design complexity should lead to a low preference. His
approach is still of major scientific relevance today (Noseworthy et al., 2014). With
regard to the popularity of minimalistic design, we assert that his approach cannot
claim universal validity. We believe that this deviation from Berlyne’s preference
prediction might be due to the concept of ego depletion. This concept describes a
person's status of available processing resources (Baumeister, Muraven, and Tice,
2000). In line with Berlyne we believe that increasing design complexity requires an
increasing amount of mental resources to be processed. The amount of resources
available could exert an influence on the evaluation of design complexity, as
103

processing different design complexities calls for a varying amount of processing
resources.
This research project aims to investigate the relationship between preferences for
different design complexity levels and ego depletion. We believe that consumers are
unconsciously unwilling or unable to process complex product designs when their
cognitive resources are diminished (high ego depletion) and thus exhibit a preference
for low-complexity designs under these circumstances. On the other hand, in the case
of low ego depletion, consumers have many processing resources at their disposal.
This might make them feel more positive about processing a cognitively intensive highcomplexity design. Put differently, in the case of low ego depletion, consumers might
prefer high-complexity design. The objective of this research project is to extend
Berlyne’s framework for the preference of design complexity by examining this
proposed reasoning for a positive evaluation of minimalistic product design.
The relevance of this topic is twofold: from a theoretical perspective, the extension of
Berlyne’s framework (1970) for an individual’s level of ego depletion is highly relevant.
In marketing and psychology science his approach is still applied and developed
further until this day e.g. by Meyers-Levy and Tybout (1989) and Noseworthy et al.
(2014). To the best of our knowledge, until now nobody has investigated the
phenomenon of the popularity of minimalistic product design, which is not in line with
Berlyne’s framework, in more detail. However, in recent years interesting approaches
in marketing and psychology science have been generated that could be transferred
to the described case. In particular and until now, ego depletion has not been used to
explain preferences for varying design complexities.
Apart from the theoretical relevance, insights about the perception of design
complexity and its interplay with ego depletion are crucial from a practical point of view:
competitive differentiation is forcing companies to focus on an attractive product design
(Bloch, 1995) and therefore it is crucial to be aware of an essential design dimension
such as the visual complexity and the crucial role of ego depletion in order to evaluate
this design dimension. Especially since it is possible to exert an influence on designers
in the early stages of the product development process when determining the visual
complexity of a product design. This research project aims to provide marketers with
advice for various aspects of their marketing communication strategy. For example,
consumers are more ego depleted in the evening than in the morning hours (see,
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Baumeister and Heatherton, 1996). This should be considered when e.g. broadcasting
commercials for products with varying visual complexity. Another practical advice could
be drawn from the idea that consumers are more ego depleted at the end of a shopping
trip than at the beginning (see, Shiv and Fedorikhin, 1999). Marketers should consider
this, e.g. when positioning products with different visual design complexities in a retail
shop. Many other pieces of advice are conceivable.

Theoretical Basis and Propositions
Definition of Design Complexity
Researchers have stated that companies might benefit from attractive product
designs, since consumers are more likely to buy esthetically pleasing products (Bloch,
1995). An increased focus on product design is evident in popular press, industry and
academic research (Luchs and Swan, 2011; Rubera, 2015). In this research project
we focus on the visual design complexity of a product.
Scientific definitions for the term ‘minimalistic design’ are rare. Chou (2011, p. 608)
characterizes minimalistic design by the use of ‘simple geometric shapes as outlines
to obviate the possible ideologies of specific images as well as reducing unnecessary
formal processing to underline the material natures‘. According to Schmitt, Simonson
and Marcus (1995), minimalistic design is positioned on the low end of a composition
of complexity characteristics, as it ‘strives for simplicity of structure and form, viewing
decoration as unnecessary excess’ (Schmitt, Simonson, and Marcus,1995, p. 86).
Parts of both definitions are of judgmental nature rather than being value-free,
objective descriptions (by the word ‘unnecessary’). It is noticeable that the amount of
adequately scientific definitions for the term ‘design complexity’ is much larger. The
most comprehensive way of determining visual design complexity is by considering
the information content of a design: a design becomes more complex, the more
information it contains (Donderi, 2006). In case of primitive objects (e.g. random
polygons) simple methods can be sufficient to determine the level of visual complexity
(e.g. counting the amount of its sides) (Aitken, 1974; Day, 1967; Martindale, Moore,
and Borkum, 1990). If an object carries a semantic meaning (like a product does), a
determination of its design complexity becomes more elaborate. Different researchers
name concrete dimensions of design complexity (Berlyne, 1958; 1970; 1971; Francès,
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1976; also Henderson and Cote, 1998; Mallone, Redies, and Hayn-Leichsenring,
2014; Nadal, Munar, Marty, and Cela-Conde, 2010; Pieters, Wedel, and Batra, 2010;
Orth, and Crouch, 2014). For our purpose the most appropriate definition is provided
by Orth and Crouch (2014), who determine visual complexity by the number of visible
objects, the irregularity, detail and dissimilarity of objects and the asymmetry and
irregularity of the object arrangement. Following their definition, there is a lower and
an upper end of the design complexity scale. We are specifically interested in the lower
end, which we equate with minimalistic design. Thus, in this research project, we use
the term ‘low-complexity design’ to describe minimalistic product design.

Perception of the Design Complexity
According to current research models, low-complexity product design should not lead
to enhanced consumer preference: already more than 50 years ago, Berlyne (e.g.
1958; 1963; 1968; 1970) proposed an inverted U-shaped relationship between the
visual complexity of a stimulus and people’s hedonic response, which has dominated
the research about the perception of design complexity ever since. With his work,
Berlyne (1970) developed the arousal theory which describes a relationship between
the arousal potential and the hedonic value of a stimulus. At very low complexity levels,
low arousal is provoked. This leads to a feeling of boredom. At very high complexity
levels, high arousal is provoked. This, on the other hand, leads to overstimulation and
thus to feelings of uncertainty and conflict. Hence, an intermediate level of arousal
potential results in an optimal activation level, which in turn maximizes the hedonic
value. The relationship between arousal potential and hedonic value is depicted as an
inverted U-shape known as the Wundt curve. Various studies have investigated the
inverted U-shape framework for the specific case of design complexity and yielded
mixed results. Some authors confirm this framework completely or partly (e.g. Aitken,
1974; Cox and Cox, 2002), while others reject it (e.g. Martindale, Moore, and Borkum,
1990; Messinger, 1998). Despite these mixed results, Berlyne’s framework is
frequently applied and developed further till this day, e.g. by Meyers-Levy and Tybout
(1989) and Noseworthy et al. (2014).
However, in consideration of continuing design trends the universal application of this
framework needs to be questioned: in light of the recent success and popularity of low-
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complexity designs, it seems that low-complexity designs may well be perceived as
being highly esthetic. We believe that the popularity of minimalistic product design and
therefore the deviation from Berlyne’s forecasted preference for medium design
complexity may be due to the level of ego depletion that people have when faced with
a product design.

Ego Depletion and Design Complexity
The construct of ego depletion is prominently examined in the context of selfregulation. Self-regulation is defined as a mechanism that allows individuals to
substitute an affective choice response with a cognitive choice response (Shiv and
Fedorikhin, 1999; Vohs and Faber, 2007). To give an example, a piece of chocolate
cake would represent an affective choice option, as it is associated with more intense
positive affect but is inferior on the cognitive dimension in comparison with the cognitive
choice option, e.g. a fruit salad. In this choice situation, cognitive resources are
required to resist the affective impulse and to choose the cognitive option, which is in
line with the individual’s goals or value system (Shiv and Fedorikhin, 1999).
The individual’s capacity for self-regulating activities is a limited resource. In the case
of limited processing resources, a consumer’s choice is likely to be based on affective
reactions. In the case of unconstrained processing resources, the consumer is
successful in resisting the affective impulse and selects the choice that better suits
his/her cognitive goals and values. As an example, when asked to memorize a sevendigit number, individuals would choose the chocolate cake more often instead of the
fruit salad than when asked to memorize a two-digit number (Shi and Fedorikhin,
1999). According to the ‘hangover’ model, these processing resources cannot just be
limited at a point of time, but also remain depleted temporarily and renew over time.
This effect is called mental fatigue or ego depletion. An individual becomes exhausted
from many simultaneous demands, by suppression- or self-control situations, by
common choice situations and response choosing (because weighing alternatives
means spending cognitive energy), furthermore by all sorts of intellectual challenges,
high levels of attention and time pressure (Ackerman, Kanfer, Shapiro, Newton, and
Beier, 2010; Baumeister et al., 2000). In self-depleted situations a consumer tends to
fail at self-control he/she would otherwise succeed in. For example, individuals are
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generally more depleted in the evening time as a result of the mental tasks and choice
processes they were confronted with during the day. Hence, diets are most often
broken late in the evening. Here, individuals choose a piece of chocolate cake rather
than a fruit salad more often in the evening instead of at noon (Baumeister and
Heatherton, 1996). In one experiment conducted by Vohs and Faber (2007),
participants in a low resources condition (thought suppression) were asked to write
down all the thoughts that entered their mind during a few minutes, with one exception:
participants were told not to think about a white bear. Participants were instructed to
place a check mark on the side of their paper whenever they started thinking about a
white bear and to continue writing down their thoughts. Conversely, participants in the
high resources condition (no suppression) were also asked to write down their thoughts
for the next few minutes. Here participants were allowed to think about anything they
wanted, ‘including a white bear’. Afterwards, participants received US$10 with the
possibility to keep the whole amount or to buy items from university bookstores. As
purchases were unplanned (because participants were unaware of the purchasing
situation beforehand), Vohs and Faber consider these purchases to be impulsive
purchases. As predicted, in the thought suppression condition participants were less
capable of resisting impulsive spending and spent more money in the bookstore.
As described, the construct of self-regulation predicts an impact of ego depletion on
choice behavior, but this concept necessarily involved a conflict between the
individuals' affective and cognitive system, e.g. the affective impulse to choose the
chocolate cake versus the cognitive rationality to choose the fruit salad.
Subsequent studies expand the concept of ego depletion from the context of selfregulation to more general concepts of consumers’ preference formation without
provoking a metacognitive conflict between the individual’s affective and cognitive
system. For example, Lichters, Brunnlieb, Nave, Sarstedt and Vogt (2015) show that
depletion of mental resources affects consumers’ decisions. They suppress
participants’ cognitive resources by administering pharmaceuticals that reduce the
concentration of the neurotransmitter serotonin. By using realistic product choice
scenarios in a decision framework, they find that a reduction of serotonin levels leads
to choice deferral and decreases the compromise effect. Furthermore, Gillespie,
Joireman and Muehling (2012) investigate the role of ego depletion on the perception
of subtle product placement (only visual presentation) versus blatant product
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placement (visual, auditory and semantic presentation). They also do not provoke a
mental conflict between the individuals’ affective and cognitive system. Instead, they
argue that blatant product presentation requires more processing resources than
subtle presentation does. In an ego-depleted status these resources are exhausted,
which leads to a preference for subtle product presentation. As expected, in the case
of high ego depletion, subtle product presentation leads to a higher brand evaluation
than blatant product presentation. On the other hand, in the case of low depletion, a
blatant commercial leads to a higher brand evaluation than a subtle commercial,
because there are still processing resources the individual is willing to use for the
processing of this target stimulus.
Building on Gillespie et al. (2012) we expand this concept on the perception of design
complexity and propose an interacting effect with the individual’s ego depletion. We
argue that consumers’ evaluations and judgments of design complexity reflect not only
the consumer’s preference for visual complexity itself, but also the metacognitive
experience of processing this design. Increasing design complexity increases the
difficulty of processing the design. A high-complexity design requires a larger amount
of processing resources than a low-complexity design. We believe that the evaluation
and judgment of this processing experience depends on the individual’s level of ego
depletion and thus on the level of remaining processing resources. We argue that in a
condition of high ego depletion and low processing resources, the processing
experience of a high-complexity design leads to a relatively negative interpretation as
compared to a low-complexity design, as it requires a large amount of resources to be
processed. In comparison, in the case of low ego depletion and thus high processing
resources, the processing experience of a high-complexity design leads to a relatively
positive interpretation as compared to a low-complexity design, as many processing
resources are available in this condition.

From this we derive the following hypothesis:
H1: In conditions of high ego depletion, a low-complexity product design leads
to a better evaluation than in conditions of low ego depletion.

109

Method and Results
Design, Participants, Measures and Procedure
In this quasi-experiment we assessed the predicted influence of consumers’ ego
depletion level on their preference for visual design complexity. The quasi-experiment
had two conditions: high ego depletion and low ego depletion. We conducted an
experiment in which a total of 73 subjects participated for an incentive in the form of a
chocolate bar and a small amount of money. One participant was excluded from the
sample because of an incomplete questionnaire. Thus, in total our sample consisted
of 72 subjects (MAge = 29.5, 31.5 % female). The experiment was conducted in a
laboratory of a building that belongs to a large German university. Near the campus, it
was possible to acquire students as well as passersby for participation in the
experiment.
In our quasi-experiment, we ensured a successful manipulation of the participants’
ego depletion using a mixed method approach. In the first stage, participants were
interviewed during the acquisition period and chosen according to the following criteria:
for the high ego depletion condition we selected only subjects who had worked for at
least 8 hours in a cognitively exhausting profession (office jobs) or subjects who had
participated at an examination just before the start of the experiment. For subjects in
the undepleted condition, no previous engagement in any cognitively exhausting
academic or professional activities during the day of the experiment was allowed. In
the undepleted condition, the experiment was conducted in the morning between 8 am
and 12 pm. Additionally, participants were only selected for this condition if they had a
day off and if they had no appointment within the next hours, to prevent a participant
from rushing during his/her participation.
In the second stage, in the first task of the quasi-experiment the participants were
asked to solve riddles and crossword puzzles. Parts of these tasks were adapted from
Sedek and Kofta (1990). Depending on the participation in the high or the low ego
depletion condition, these cognitive tasks varied in terms of being impossible/hard to
solve (high ego depletion) or easy to solve (low ego depletion). Furthermore, the high
ego depletion group was given a shorter time in which to solve the tasks to put
additional pressure on them, while the low ego depletion group worked on these tasks
without a time limit. This multi-sequential procedure ensured an effective manipulation
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of the individuals’ ego depletion. Additionally, participants in the high ego depletion
group were asked to memorize a 7-digit number, whereas participants in the low ego
depletion group received a 2-digit number to memorize (Shiv and Fedorikhin, 1999).
After ensuring an adequate level of ego depletion, the second part of the quasiexperiment consisted of an unrelated task: the participants were exposed to three
products (a watch, a remote control and a package of a lemon drink). The watch and
the remote control were presented without naming a brand. In the case of the lemon
drink it was ensured that the brand was not known on the German market. A distorting
effect based on the brand associations was thus prevented. Each participant was
exposed to two versions of these products: one visually low-complexity and the one
visually high-complexity version. To ensure a successful manipulation of the design
complexity a professional designer created the two versions based on the described
design complexity criteria of the watch and the remote control (Orth, and Crouch,
2014). In the case of the lemon drink, a professional designer selected the pictures
from a database based on the same complexity criteria. According to Donderi (2006)
and Landwehr, Labroo, and Herrmann (2011) the size of an image file that results after
a compression algorithm searched for visual redundancies is an objective measure for
visual design complexity. Here, we ensured a successful manipulation by JPG sizes
of 177 kb (411 kb) for the low (high) complex watch, JPG sizes of 148 kb (176 kb) for
the low (high) complex remote control and JPG sizes of 182 kb (279 kb) for the low
(high) complex package of the lemon drink (Figure 1). The participants were then
asked to answer the question ‘Which product design do you prefer?’ on a six-point
semantic scale with the high-complexity design on the left side and the low-complexity
design on the right side. This preference measurement is borrowed from Hoegg, Alba,
and Dahl (2010). The stimuli used in the quasi-experiment are depicted in Figure 1.
Finally, cognitive depletion was assessed using the scale from Madjar and Shalley
(2008) with the six items that were anchored by a seven-point strongly disagree-agree
scale: ‘It was difficult for me to mobilize my thinking and generate ideas for these tasks’,
‘I am sure I had good solutions to these tasks’ (reversed), ‘I felt discouraged when
generating ideas for these tasks’, ‘When working on these tasks, very few ideas came
to my mind’ and ‘I felt emptiness in my head during this study’ (α = 0.87). All scales
used in the quasi-experiment are depicted in Table 1.
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High-complexity watch

Low-complexity watch

High-complexity package

High-complexity
remote control

Low-complexity
remote control

Low-complexity package

Figure 1: Stimuli used in the study
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Table 1: Scales used in the study

Construct

Source

Scale Items

Preference for
e.g., see, Hoegg,
Which of the following product designs do
Product Design Alba, and Dahl (2010) you prefer?

Cognitive
Depletion

Madjar and Shalley
(2008)

picture of low-complexity product picture of high-complexity product
It was difficult for me to mobilize my
thinking and generate ideas for these
tasks.
I am sure I had good solutions to these
tasks. (reversed)

Reliability
single item

α = .87

I felt discouraged when generating ideas
for these tasks.
When working on these tasks, very few
ideas came to my mind.
I felt emptiness in my head during this
study.
I totally disagree - I totally agree

Results
Manipulation check. A significant main effect revealed that cognitive depletion was
manipulated successfully (Mlow depletion = 2.589, Mhigh depletion = 5.213, t(1, 70) = 139.98,
p < .001). Furthermore, as stated above, the successful manipulation of the visual
design complexity is ensured by the JPG size of the stimuli (Donderi, 2006; Landwehr,
Labroo, and Herrmann, 2011).

Effect of cognitive depletion on the preference of design complexity. Our hypothesis
postulates an effect of the level of ego depletion on the preference of varying design
complexities. Here, we generated a preference indicator by calculating the mean of the
three product ratings. With this method we provide a more valid preference indicator,
as this indicator implies ratings over different product categories rather than just on
one product.
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As predicted in H1, we found a significant influence of the extent of ego depletion on
the preference ratings for the two different levels of design complexity. Participants
with depleted resources preferred the low-complexity design significantly more than
subjects with undepleted resources (Mlow depletion = 3.88, Mhigh depletion = 3.352 (1
indicating strong preference for the low-complexity design, 6 indicating a strong
preference for the high-complexity design), F(1, 70) = 5.426, p < .024). In summary,
H1 is supported. The results are depicted in Figure 2.

6
5,5
5
4,5
3.88

4

3.352

3,5
3
2,5
2
1,5
1
low ego depletion

high ego depletion

F(1, 70) = 5.014, p < .024

Figure 2: Mean of preference for low-complexity (0) versus high-complexity (5) product design alternative

General Discussion
In this section we summarize and interpret the results of this research paper. We
depict practical and theoretical implications, as well as describe limitations and further
research propositions.
Research about the perception of product design (e.g. Landwehr, Wentzel, and
Herrmann, 2013) and about ego depletion (e.g. Lichters et al., 2015; Wästlund,
Otterbring, Gustafsson, and Shams, 2015) are currently being given lots of attention in
marketing research. The present work extends research on a consumer’s perception
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of product design by offering a novel perspective on consumers’ evaluation of visual
design complexity depending on their available cognitive resources. In spite of some
results to the contrary (e.g., Martindale et al., 1990; Messinger, 1998), publications still
report the validity of Berlyne’s arousal theory (e.g. Noseworthy et al., 2014), which
includes the inverted U-shaped relationship (1970) between design complexity levels
and people’s preferences, with a low preference for very low- and high-complexity
designs and a high preference for medium-complexity designs. We demonstrate that
Berlyne’s framework is not applicable under all circumstances. Our research extends
the framework by explaining a shift in consumers’ preference level for design
complexity as a function of their level of cognitive depletion. In the case of low ego
depletion, individuals exhibit a greater preference for high-complexity product designs
than they do in situations of high ego depletion. Conversely, in the case of high ego
depletion, individuals exhibit a greater preference for low-complexity product designs.
This implies that low complexity design is not universally preferred. Moreover, a high
level of consumers’ ego depletion is beneficial when evaluating a low-complexity
design. We suggest that Berlyne’s inverted U-shaped relationship between design
complexity and preference ratings is compressed in the case of high ego depletion with
its peak at a low complexity level and enlarged in the case of low ego depletion with
its peak at the high complexity level. This might explain the different preference ratings.
Furthermore, we propose that the continuing popularity of low-complexity designs is
not merely a short-term trend, but a stable development. The ego depletion theory
appears to be particular relevant to today’s modern society for several reasons: a
rapidly developing trend in our society is the increasing amount of information to which
people are exposed (Davenport and Beck, 2001; Herrmann, Schaffner, and Heitmann,
2006). At the same time, the utilization of information and communication technologies
is rapidly increasing. Through the use of the internet and mobile communication,
individuals are available around the clock. This results in social pressure to react to
messages promptly (Tarafdar and Ragu-Nathan, 2010). The permanent availability,
the continuous arrival of new messages and demands as well as the associated need
to multitask lead to mental strain (Ayyagari, 2011). Persistent cognitive depletion can
make individuals react with discouragement, low confidence, tiredness and lack of
energy (Madjar and Shalley, 2008; Sedek and Kofka, 1990). This might lead to
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persistent higher ego depletion levels, and thus to a persistent preference for lowcomplexity design.

Managerial Implications
From a managerial perspective, we demonstrate that the level of ego depletion can
have a significant influence on consumers’ evaluation of varying visual complexity
levels of a product design. Our results have numerous practical implications especially
for retail, product and sales managers.
Firstly, our investigations offer several insights that can be applied in practice: for
example, product managers should consider the product placement in the retailer's
shopping environment depending on its product package. Placing low-complexity
designed products near the cashier may be beneficial, as consumers may feel
especially stressed and worn out at the end of their shopping trip and prefer lowcomplexity product designs at this point. High-complexity product designs, on the other
hand, should be positioned near the entrance of a shop, as consumers are less egodepleted at the beginning of their shopping trip (see, Shiv and Fedorikhin, 1999). As
another example, the time of day for advertising should be considered depending on
the visual complexity of the product (see, Baumeister and Heatherton, 1996). In early
daytimes consumers are relatively ego undepleted. Thus, exposing them to highcomplexity designs in the early daytime hours might have a relatively better effect as
compared with the evening hours, when they are relatively more ego depleted. The
opposite holds true low-complexity designed products.
Finally, our proposition that the trend towards low-complexity design is based on a
stable development rather than a short-term trend has important implications for
designers. We encourage designers to follow a design approach with a low-complexity
character, even in situations that tends to be difficult to defend to product managers.
We are of the opinion that our society increasingly appreciates this design style. Under
the assumption that our society will continue to be confronted with an increasing
information, consumers will continuously seek compensation in low-complexity
designs.

116

Limitations and Future Research
In spite of the importance of the reported findings in terms of design research and
management, a few limitations and future research approaches warrant mentioning.
Firstly, in this investigation we provide evidence for a moderating effect of ego
depletion on the evaluation of design complexity. Furthermore, we propose that the
lifestyle in our information society nowadays leads to enhanced ego depletion. In this
manner, we explain the common and continuing trend towards low-complexity design.
Future research could investigate this relationship in detail and search for evidence
that the lifestyle in our modern society leads to higher ego depletion than lifestyles in
the past. Here, the biggest challenge might be seen in providing empirical evidence for
the assumed connection between the increasing information load of a society and an
enhanced ego depletion level of its members.
Secondly, we suggest investigating the influence of the consumer’s age on the effect.
Hess, Leclerc, Swain and Weatherbee (2009) state an increasing selectivity in
cognitive resource engagement in comparisons of older and younger individuals.
According to Stephens (1991) different styles and concepts of commercials are used
to address different age groups. Bloch (1995) mentions possible different preferences
for people of different ages. And finally, Creusen and Schoorman (2005) note that
individuals may start to place more value on the usage convenience or ease of use of
a product. Thus, they might start drawing conclusions from the visual complexity on
these usage attitudes. Different effects of the individual’s age are possible and require
further investigations. In our context, especially Hess et al.’s (2009) finding of the
increasing selectivity in cognitive resource engagement of different ages requires
deeper investigation.
Thirdly, in future research it would be highly interesting to investigate the underlying
mechanism for the effects shown by us. The preference for low-complexity design in
an ego-depleted status might be based on the consumer’s evaluation of the
functionality of the product rather than on the design itself. Consumers might expect
low-complexity product designs to be easier to use or to be of lower functionality, which
may be preferable in an ego depleted status. Future research should include this
variable in the investigation.
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Fourthly, in our research we focus on product design. However, we believe that the
effect shown in our experiment is also valid for other contexts. For example, consumers
might prefer a low-complexity web design of an online shop if they are ego depleted
and thus might spend more money if their experience of processing a website is rated
positively. As another example, a shopping environment of a retailer could be designed
to be highly or less complex (Orth and Wirtz, 2014). Consumers in a high ego-depleted
status might feel more comfortable in a low-complexity retail environment and, also
here, might spend more money. Another example is the interior design of an
apartment. Based on our results, the hypotheses could be proposed that consumers
feel more comfortable in their low-complexity designed home during the evening after
work than on the weekend, or that consumers who claim to be stressed often favor for
a low-complexity interior design then consumers who state to be stressed rarely.
Finally, for our study we used digital images of products that were shown on a
computer screen under online conditions. Even if the majority of existing design studies
use digital images as their stimuli (e.g., Landwehr et al., 2011; Landwehr et al., 2013;
Noseworthy and Trudel, 2011; Orth and Malkewitz, 2008), future research could
replicate and extend these studies by conducting the tests with real products and a
real or simulated purchase environment. More realistic situations are of enhanced
scientific and practical interest.
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Abstract
An increasing number of innovative products remain unsuccessful in terms of their
economic outcome. Consumers equate innovations with high learning costs which
represent a significant barrier in the adoption process. Drawing on literature about
processing fluency, we argue that product design, in particular its level of design
complexity, influences the perceived ease of use of the innovation, the expected
learning costs and thus, the consumer’s preference regarding this product. Our
experiment shows that in the case of a highly innovative product, minimalistic design
(vs. complex design) might improve the preference for this product. Consumers
generally expect high learning costs for highly innovative products. A low-complexity
product design could therefore enhance the expected ease of use, thus enhancing the
preference for this product. Furthermore, the results show that in the case of a less
innovative product, consumers generally do not expect high learning costs, so that the
reducing effect of a low complex product design does not apply in this case. This
interaction effect has various implications for researchers and managers.

Innovation, Radically New Products, Incrementally New Products,
Design Complexity, Minimalistic Product Design,
Processing Fluency, Ease of Use, Learning Costs
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Extended Abstract

Research Question
Literature reports high failure rates for innovative products, ranging around 50 percent
(Barczak, Griffin, and Kahn, 2009), as consumers are uncertain about the advantages
of new product attributes (Heidenreich and Kramer, 2016). Companies experience
problems especially when launching radically new products (Hoeffler, 2003), which are
characterized as being ‘groundbreaking innovations’ (Freeman and Perez, 1988). Due
to the high anticipated effort of learning to use an innovative product, many consumers
tend to act reserved when it comes to radical innovations (Gourville, 2006; Veryzer,
1998). Incrementally new products, on the other hand, are characterized by a lower
level of innovation. Thus, the anticipated learning costs are lower. Based on the
concept of processing fluency (Schwarz, 2004) we argue that one way to achieve an
increased perceived ease of use among consumers is to lower the design complexity
of a product (Creusen, Veryzer, and Schoormans, 2010). This research aims to
investigate a relationship between the visual design complexity of a product and its
level of innovation during a consumer’s evaluation process.

Method
We conducted an experiment to test the interaction effect of design complexity and
the innovativeness of a product. The design complexity of the stimuli was manipulated
by a professional designer. The perceived innovativeness of the products furthermore
was manipulated by exposing consumers to different product descriptions. The
experiment had a 2 (design complexity: high/low) x 2 (innovativeness: high/low)
between-subject design. To analyze the data samples we performed an ANCOVA. The
experiment resulted in a significant interaction effect between the design complexity
and the innovativeness of the product.

Key Contributions
In the experiment we found a significant interaction effect between the visual
complexity of a product design and the innovativeness of the product. In particular, the
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results show that the in case of a high innovativeness of the product, a low-complexity
design leads to a more favorable product evaluation than a high-complexity design. In
the case of a low innovative product, the visual design complexity of a product does
not exert a significant influence on product evaluation.

Summary of the Findings
In summary, our findings provide evidence for the importance of cognitive depletion
when evaluating design complexity. We argue that in the case of high product
innovativeness, the perceived learning costs are relatively high. High processing
fluency (low-complexity design) leads consumers to believe that this innovation is easy
to use. Thus, in the case of high product innovativeness, a low-complexity design leads
to a more favorable attitude towards the innovation than a high-complexity design.
Furthermore, in the case of low innovativeness of a product, the theory of a high
processing fluency (low-complexity design) does not apply, as the anticipated learning
costs are already low.
Thus, in the case of low product innovativeness, the visual design complexity of a
product does not exert an influence on the attitude towards the innovation. The results
have numerous implications for researchers and managers. On a theoretical level we
extend research about innovation adoption and about the perception of product design.
On a practical level we advise marketers and designers to consider these results in
their new product development processes. In the case of a radically new product,
designers should pursue a low-complexity design.
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Introduction
Remember ten years ago when you were planning to buy your first smartphone. You
had never used such a device before and had no experience whatsoever with this new
technology. You may have been slightly concerned about the technical usability of this
device. In an electronics shop they offered two different devices: a Blackberry, with
many buttons and controllers, and an iPhone that was visually totally reduced and
looked very simple. In this situation you might have leaned towards the minimalistic
iPhone as it made you feel more comfortable regarding the ease of use of this new
product. You may have thought ‘Such a simple product cannot possibly be difficult to
handle’ and may have decided to buy this alternative. We believe that these described
implications of minimalistic product design could be one reason for the enormous
success rate of Apple's product innovations and for the continuing trend towards
minimalistic design in general.
Nowadays, companies need to innovate in response to changing customer demands
and lifestyles and to capitalize on opportunities offered by technology and changing
marketplaces, structures and dynamics (Baregheh, Rowley, and Sambrook, 2009).
Due to shorter product life cycles, even large and long-standing companies are forced
to invest in the development of new products (Trott, 2008). Innovative products are
important for the long-term financial success of a firm (Bayus, Erickson, and Jacobson,
2003). However, companies are struggling achieve acceptance of their new products
among customers (Rogers, 2010). Henard and Szymanski (2001) present the following
five product characteristics that act as a predictor for the success of a new product
development: product advantage (superiority and/or differentiation over competitive
offers), product meets customer needs (extent to which product is perceived as
satisfying desires/needs of the customer), product price (perceived price-performance
congruency),

product

technological

sophistication

(perceived

technological

sophistication (i.e., high-tech, low-tech)) and product innovativeness (perceived
newness/originality/uniqueness/ radicalness of the product). The repeated usage of
the term ‘perceived’ indicates that Henard and Szymanski (2001) focus not only on an
objective, measurable level of the product’s innovativeness as a crucial factor for an
adoption success. Moreover, the consumer’s perception and evaluation of this
innovation is often a critical factor. Especially their characteristic ‘products perceived
innovativeness’ contains the consumer’s existing product category knowledge, which
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is a critical factor in the consumer’s adoption behavior. The more different a product
appears from other products of a category, the greater the consumer’s difficulty in
incorporating the new product into an existing category structure. This lowers his/her
perceived knowledge about the innovation. Little knowledge about a product, in turn,
decreases the consumer’s comprehension of a new product and influences his/her
evaluation of the product’s relative advantages and risks (Moreau, Lehmann, and
Markman, 2001). Innovations force consumers to ‘discontinue’ their past behavioral
pattern (Hoeffler, 2003). As consumers’ uncertainty towards the innovations'
performance and the product usage increases with the level of innovation (Sheth,
1981), companies experience problems especially when launching highly innovative
products (Hoeffler, 2003). Due to the high anticipated effort of learning to use an
innovative product, many consumers tend to act disproportionately reserved when it
comes to radical innovations (Gourville, 2006; Veryzer, 1998). For the process of
developing a truly new product, it is therefore crucial to detect product-inherent
characteristics that improve the product evaluation and adoption intention.
Visual product design can be an important factor for the market success of new
products (Bloch, 1995). Especially in the context of product innovations, recent works
have demonstrated that the product form can capture the consumers’ attention
(Berkowitz, 1987), generate desirable inferences regarding product attributes
(Creusen and Schoormans, 2005) and thus enhance the perceived value, product
liking and purchase intention (Truong, Klink, Fort-Roiche, and Athaide, 2013). Talke,
Salomo, Wieringa, and Lutz (2009) and Radford ad Bloch (2011) also identified an
important impact of the product design on the acceptance rate of innovations.
For new products we can observe a trend toward minimalistic product design.
Leaning on design awards as a mirror of actual esthetic preferences, we observe
frequent awarding of minimalistic product design in Western cultures. A closer look at
the internationally acknowledged Red Dot Design Award, for instance, reveals that one
third of the products (63 out of the 181) that won ‘Best of the Best’ from 2008-2015
were recognized by the judges for minimalistic and reduced design attributes. We
operationalize minimalistic design as being positioned on the visual complexity
dimension: Orth and Crouch (2014) define this visual complexity by the number of
visible objects, the irregularity, detail and dissimilarity of objects and the asymmetry
and irregularity of the object arrangement. Minimalistic design is positioned on the low
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end of a composition of these complexity characteristics. In this research project, we
use the term ‘low-complexity design’ to describe minimalistic product design.
The aim of this research project is to investigate a possible relationship between the
level of innovation of a product and its visual design complexity. We state that the
visual complexity of a product influences the perceived ease of use of an innovation,
its anticipated learning costs and thus the consumer’s level of acceptance.
The relevance of the topic is twofold: from a theoretical perspective, the relation
between visual design complexity and the adoption level of innovations is of high
relevance. Despite studies that have already investigated the impact of design and
technical innovation on the consumer’s response (Talke et al., 2009), to the best of our
knowledge until now nobody has examined our suggested relationship between design
complexity and the level of product innovation. However, in recent years interesting
approaches in marketing and psychology science have been generated that could be
transferred to the case at hand. From a practical point of view, high failure rates of
innovations of 40 to 90 % (dependent on the product category) (Gourville, 2006) force
companies to take a closer look at relevant success factors of innovations and to
enhance their financial performance by lowering the failure rate. Here a product's visual
design complexity is of special interest due to the fact that it constitutes a product
attribute that developers can exert influence on and manipulate directly.

Conceptual framework
There is a large amount of research that deals with consumers’ perception of
innovations (e.g., Aggarwal, Cha, and Wilemon, 1998; Hoeffler, 2003; Rogers, 2010;
Veryzer, 1998). The ‘innovation is the multi-stage process whereby organizations
transform ideas into new/improved products, service or processes, in order to advance,
compete and differentiate themselves successfully in their marketplace’ (Baregheh,
Rowley, and Sambrook, 2009, p. 1334). From our point of view, Ven’s definition (1986)
is more suitable for our purposes as he adopts a pure consumer’s perspective on
innovations: ‘As long as the idea is perceived as new to the people involved, it is an
‘innovation’, even though it may appear to either to be an ‘imitation’ of something that
exists elsewhere.’ (Ven, 1986, p. 592). Taken together, the term ‘innovation’ bundles
products based on ideas that are perceived as being novel (Rogers, 2010).
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Research suggests that product innovations can be divided into radically new
products and incrementally new products (Freeman, and Perez, 1988). These
alternatives differ mainly in terms of the consumer’s knowledge about this product or
its category and thus the perceived level of novelty. Radically new products are
regarded as ‘groundbreaking innovations’, which are typically too innovative to be fully
understood by the consumers in the first place (Dahl, and Hoeffler, 2004; Moreau et
al., 2001). They are characterized by a discontinuity in technology (e.g., electric car)
or a discontinuity in the market (e.g., establishing new markets with existing
technology, like car sharing) (Garcia and Calantone 2002). Aggarwal et al. (1998)
characterize radically new products as defining new product categories, representing
new technologies, shifting market structures, requiring consumers to learn and
inducing behavioral changes. In contrast, incrementally new products are typically
improvements of existing products and are therefore lower on the innovation scale.
Incrementally new innovations represent a refinement of existing products without any
discontinuities in the technology or the market (e.g., a diesel versus a turbo-diesel)
(Ma, Gill, and Jiang, 2015). From a consumer’s perspective, the main difference
between radically new and incrementally new products is his/her existing knowledge
structure about the product category: it is relatively easy to incorporate an
incrementally new product into an existing product category that an individual is familiar
with. When evaluating the innovation, consumers transfer existing knowledge from a
familiar domain (the product category) to the target (the innovation) (Moreau et al.,
2001). Consequently, radically new products are extremely incongruent with existing
product categories, which can lead to consumer’s incompatibility and an increase in
the perceived risk (Aggarwal et al., 1998). Consumers have no experience with a
radically new product, which limits the usefulness of categorical transfer as a learning
mechanism (Hoeffler, 2003). Thus, consumers have ‘little or no frame of reference for
understanding them’ (Veryzer, 1998, p. 143). This can have an inhibitory effect on their
adoption rate (Hoeffler, 2003; Ma, Gill, and Jiang, 2015). Therefore, gaining
acceptance and adoption for radically new products appears to be more difficult than
for incrementally new products (Veryzer 1998).
This observed coherence can be explained by the concept of learning costs
(Gourville, 2006) and the perceived ease of use of a product (Davis, 1989; Burke,
2013). Learning costs ‘refers to the cognitive effort required to accumulate the
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knowledge necessary for effective usage’ (Mukherjee and Hoyer, 2001). Particularly,
they represent a measure for the time and effort spent on gaining skills and knowledge
in order to use a new product or service effectively (Burnham, Frels, and Mahajan,
2003). The greater the level of unfamiliarity with a product or service, the more learning
costs are anticipated by the consumer during early use (Gourville, 2006; Mukherjee,
and Hoyer, 2001). As individuals tend to attribute greater value to losses than gains
(Tversky and Kahneman 1973), learning costs result in a reluctant adoption behavior
for innovative products (Farrell and Shapiro, 1988). This applies in particular to
products of the radically new products category and only to a lesser extent to
incrementally new products (Zhao et al., 2009). It is therefore crucial to determine ways
to reduce the perceived learning costs without markedly diminishing value-adding
innovativeness. A suitable way to reduce the perceived learning costs that enhances
the consumer's adoption behavior and purchase intention may therefore be to increase
the perceived ease of use (Davis, 1989; Burke, 2013). The term ease of use represents
‘the degree to which a person believes that using a particular system would be free of
effort’ (Davis, 1989).
One way to achieve an increased perceived ease of use among consumers is by
lowering the design complexity of a product (Creusen et al., 2010). A theoretical
explanation can be found in the concept of processing fluency (e.g. Schwarz, 2004).
According to the fluency theory, our thought processes are accompanied by the ease
with which information can be brought to mind or the ease of processing new
information (Schwarz, 2004). As Orth and Crouch (2014) and Orth and Malkewitz
(2012) state, visual design complexity can be a key driver for processing fluency,
because the information content of a high complex design is higher than that of a low
complex design. Here, cognitive processing is more difficult for an individual, leading
to a low processing fluency. Fluency experiences are informative in their own right: in
some cases, the level of processing fluency causes affective reactions (Reber,
Winkielman, and Schwarz, 1998). These affective reactions serve as input for
preference judgments (Schwarz, 2004). Winkielman and Cacioppo (2001) show
individuals’ affective reactions by using facial electromyography (EMG): a high
processing fluency leads to an increased activity of the zygomaticus major (‘smiling
muscle’), whereas low processing fluency leads to an increased activity of the
corrugator supercilli (‘frowning muscle’). In other cases, the level of processing fluency
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is interpreted on a metacognitive level. There can be effects on judgment about the
preference (see, e.g. Lee and Labroo, 2004; Landwehr et al., 2013), truth (Hawkins
and Koch, 1992; McGlone and Tofighbakshs, 2000), confidence (Kelley and Lindsey,
1993; Novemsky et al., 2007), familiarity (Whittlesea, 1993) or intelligence
(Oppenheimer, 2006). When interpreting these experiences on a metacognitive level,
processing fluency can exert a positive or a negative impact on judgment (Landwehr,
Wentzel, and Herrmann, 2013). The direction and magnitude of its impact varies
according to the applied naive theory the individual draws on. Naive theories link
people’s fluency experiences with inferences they draw from them. They are learned
or acquired over time and are, therefore, dependent on the context and the personality
of an individual and are crucial for interpreting fluency experiences (Alter and
Oppenheimer, 2009). As an example, an essay with many hard-to-read terms
provokes a low processing fluency. The reader interprets this emerging fluency
experience by drawing on the naive theory that a difficult text must be the product of a
less intelligent author (Oppenheimer, 2006). Thereby, the experience that emerges
when perceiving a stimulus (ease or difficulty of processing an essay) exerts an
influence on the attribution of the target itself (intelligence of the author). As processing
fluency is hedonically marked, most investigations report positive effects of high
fluency on judgment processes (Landwehr et al., 2013; Novemsky, Dhar, Schwarz,
and Simonson, 2007; Halberstadt and Rhodes, 2000).
As stated above, visual design complexity can exert a significant influence on
processing fluency, as a decreasing design complexity leads to an enhanced
processing fluency. The broadest way to determine visual design complexity is by
regarding the information content of a design: a design becomes more complex, the
more information it contains (Donderi, 2006). In the case of primitive objects (e.g.
random polygons) simple techniques can be sufficient to determine their level of visual
complexity (e.g. counting the amount of sides) (Martindale, Moore, and Borkum, 1990;
Day, 1967; Aitken, 1974). If an object carries a semantic meaning (like a product does),
it becomes more elaborate to determine design complexity. Different researchers state
concrete dimensions of a design whose manipulation leads to varying design
complexity (Berlyne (1958; 1970; 1971; also Henderson and Cote, 1998; Francès,
1976; Mallone, Redies, and Hayn-Leichsenring, 2014; Nadal, Munar, Marty, and CelaConde, 2010; Pieters, Wedel, and Batra, 2010; Orth and Crouch, 2014). The most
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sufficient definition for our context is provided Orth and Crouch (2014), who determine
visual complexity on the basis of the number of visible objects, the irregularity, detail
and dissimilarity of objects and the asymmetry and irregularity of the object
arrangement. Following their definition, there is a lower and an upper end of the design
complexity scale. We are specifically interested in the lower end that we equate with
minimalistic designs. Thus, in this research project, we use the term ‘low-complexity
design’ to describe minimalistic product design.
We propose an interaction between the level of innovation (incrementally new
products vs radically new products) and visual design complexity. As outlined above,
the perceived learning costs are expected to be higher for radically new products than
for incrementally new products. This has a negative influence on consumers’
preference (Veryzer, 1998). Furthermore, declining visual design complexity leads to
a rising processing fluency (Orth and Malkewitz, 2012). We propose that the
consumer’s interpretation of this fluency experience exerts an influence on the
perceived ease of use (Creusen et al., 2010). As the visual complexity of a product
declines, consumers might draw on a naive theory like ‘It looks simple, so it cannot be
difficult to use.’ Thus, the perceived learning costs decrease and the attitude towards
the innovation increases.
In particular, we state that in the case of an incrementally new product (low level of
product innovation) the learning costs are generally expected to be low, thus the
enhanced perceived ease of use provoked by a fluency experience of a low-complexity
design does not exert a positive effect on the evaluation of incrementally new products.
Contrary, for radically new products (high level of innovation) the learning costs for this
product type are expected to be high. The fluency experience provoked by a less
complex product design enhances the perceived ease of use and thus reduces the
high expected learning costs of this product. This increases the consumer’s preference
for the radically new products. A highly complex product design, on the other hand,
might lead to a perception of a low ease of use, high learning costs and thus to a low
preference.
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This reasoning leads to the following hypotheses:
H1: In the case of an incrementally new product, different visual design
complexities have no influence on the consumer’s preference.
H2: In the case of a radically new product, low visual design complexity exerts
a positive influence on the consumer’s preference in comparison to a high visual
design complexity.

Method and Results
Design, Participants, Measures and Procedure
In this experiment we assess the predicted influence of a product's level of innovation
on the consumer’s perceived preference for an innovation with a moderating effect of
design complexity. The experiment has a 2 (design complexity: high/low) x 2
(innovativeness: high/low) between-subject design. We conducted an online survey in
which a total of 251 participants took part against a small payment. An outlier analysis
eliminated one participant with a greater handling time than three standard deviations
from the mean (Ng and Houston, 2009). In addition, we looked at implausible handling
times (<3 min) (Kehr et al., 2015). 28 participants fell into this category. Finally, at the
end of the survey we checked the attention of the participants. Here, participants were
given the following instructions: ‘Individual preferences and knowledge, along with
situational variables can greatly impact the decision process. In order to facilitate our
research on decision making we are interested in whether you actually take the time
to read the instructions; if not, then some of our manipulations that rely on changes in
the instructions will be ineffective. So, in order to demonstrate that you have read the
instructions, please ignore the sports items below. Instead, simply click on ‘none of
these sport activities’ and proceed to the next screen. Please check the applicable
sport activities’. Furthermore, the participants received eleven check boxes with
different sports. Only participants who read the instructions in detail ticked the box
‘none of these sport activities’. If participants made a tick elsewhere than in the
requested box, we concluded that participants had not paid enough attention to make
convincing statements. Here, another 14 participants were eliminated. This resulted in
a total sample size of 208 participants (Mage = 33, 40 % female, 15 % students). The
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study was conducted on an American crowdsourcing internet platform. Participants
received a small sum of money.
All participants were randomly assigned to one of the four experimental conditions.
In all conditions, participants were exposed to an advert. At the top of this advert,
participants were shown a picture of an electronic kitchen device. At the bottom we
positioned a product description. We opted for this product category of an electronic
kitchen device because it represents a typical everyday device that the average
consumer buys in regular intervals. A professional designer manipulated its design
complexity. The innovativeness of the product was manipulated by showing a different
product description. The low innovation product was described as a microwave with
an innovative integrated thermometer.

‘DK 700 - Quickly heat up your favorite food at home with this unique microwave!
In comparison to its predecessor ('DK 550') the 'DK 700' has an integrated
thermometer. For the first time ever it is thus possible to heat up your food to
the right temperature. Enjoy new food possibilities with our solutions.’

The high innovation product (radically new products) was described as a 3D food
printer:

‘DK 700 - Quickly prepare your favorite food at home with this unique 3D-printing
dinner machine! The 'DK 700' is the first machine with a fully automatic mode to
'print' many different dishes, just by filling in the ingredients and selecting the
required program. Enjoy the new food possibilities with our highly innovative
solutions.’
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The described stimuli are shown in Figure 1 and Figure 2.

High-complexity innovation

Low-complexity innovation

Figure 1: Stimuli used in the study

DK 700
Quickly heat up your favorite food at home with this unique microwave!
In comparison to its predecessor ('DK 550') the 'DK 700' has an integrated
thermometer. For the first time ever it is thus possible to heat up your food to the right
temperature.
Enjoy new food possibilities with our solutions.

Low innovative product description

DK 700
Quickly prepare your favorite food at home with this unique 3D-printing dinner machine!
The 'DK 700' is the first machine with a fully automatic mode to 'print' many different
dishes, just by filling in the ingredients and selecting the required program.
Enjoy the new food possibilities with our highly innovative solutions.

High innovative product description
Figure 2: Manipulations of the innovativeness of the product
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After seeing this advert, participants were asked to answer a number of questions:
the preference toward the product was assessed using a seven-point scale borrowing
from Holbrook and Batra (1987) by asking ‘Please rate the following statements’ (‘I
dislike the product/I like the product’, ‘I react unfavorably to the product/I react favorably
to the product’, ‘I feel negative toward the product/I feel positive toward the product’,
‘The product is bad/The product is good.’; α = .92). Borrowing from Cox and Cox (2002)
the visual design complexity was measured by asking ‘I perceive the design of this
device as…’ ('simple/complicated', 'not complex/complex'; seven-point scale, α = .89)
and also the perceived novelty of the product from Cox and Cox (2002) ‘The product
described above is…’ (‘old/new’, ‘common/unusual’; five-point scale, α = .76). Finally,
the covariate ‘the consumer's attitude towards innovations’ was assessed by asking
subjects to rate the following statements: ‘Using new products is fun.’, ‘Using new
products is enjoyable.’ and ‘Using new products is very entertaining.’ ('I totally
disagree/I totally agree'; seven-point scale, α = .90) (Venkatesh et al., 2012). This
construct is hedonically marked, defined as ‘the fun and pleasure derived from using
an innovation’ (Venkatesh et al., 2012, p. 161) and plays an important role in
consumer’s technology acceptance (Brown and Venkatesh, 2005). Thus, we add the
consumer’s attitude towards innovations as a covariate. All scales used in the
experiment are depicted in Table 4.

Results
Manipulation check. A significant main effect revealed that the visual design
complexity is manipulated successfully (Mlow = 3.024, Mhigh = 3.806, F(1, 206) = 8.655,
p < .005). Additionally, an objective measure for visual design complexity is the size of
an image file that results after a compression algorithm searching for visual
redundancies (Donderi 2006a, Donderi 2006b, Landwehr et al. 2011). The
compressed PNG data sizes are 146 kilobytes for the less complex and 207 kilobytes
for the high complex design. Furthermore, the level of innovation is manipulated
successfully (Mlow = 3.544, Mhigh = 4.151, F(1, 206) = 35.112, p < .001).
Interactive effect of visual design complexity and perceived innovativeness of the
product. Hypotheses H1 and H2 postulate an interactive effect of visual design
complexity and the perceived level of innovation of a product. To test for this effect,
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Attitude towards innovations

Novelty of the product

Design complexity of th product

Holbrook and Batra (1987)

Preference for the product

Items

Please rate the following statements.
● I dislike the product - I like the product
● I react unfavorably to the product I react favorably to the product
● I feel negative toward the product I feel positive toward the product
● The product is bad - The product is good
Cox and Cox (2002)
I perceive the design of the chair as…
● simple - complicated
● not complex - complex
Cox and Cox (2002)
The product described above is…
● old - new
● common - unusual’
Venkatesh, Thong, and Xu (2012) Using new products is fun.
Using new products is enjoyable.
Using new products is very entertaining.
● I don’t agree at all - I totally agree

Source

Construct

α = .90

α = .76

α = .89

α = .92

Reliability

Table 1: Scales used in the study
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an ANCOVA was conducted. Firstly, the results show that the main effect of visual
complexity on the attitude towards the product is significant (Mlow = 4.126, Mhigh = 3.799,
F(3, 204) = 4.082, p < .046.), similar to the perceived innovativeness of the product,
which had a significant influence on perceived design quality (Mlow = 4.098, Mhigh =
3.814, F(3, 204) = 3.156, p < .078). Secondly, and of main interest, the ANCOVA
revealed that on a ten-percent significance level there is an interaction effect between
design complexity and the perceived innovativeness of a product (F(3, 204) = 2.846, p
< .094). Because this value is not highly significant (p < .05) we conducted a simple
effects analysis to investigate which of the conditions differed from the other. This
analysis revealed that, for a low perceived product innovativeness, the visual design
complexity has a significant effect on the perceived attitude toward the product. As
predicted in H1 for a low perceived innovativeness, low visual complexity does not lead
to a different attribution toward the product than a high complex design (M low = 4.136,
Mhigh = 4.054, F(1, 108) = .164, p > .685). Furthermore, as predicted in H2 for a high
perceived product innovativeness, low visual complexity leads to a differential
attribution toward the product than high visual complexity (Mlow = 4.114, Mhigh = 3.548,
F(1, 96) = 7.011, p < .010). The subsequent analyses finally showed that the
consumer’s attitude toward innovations was not a significant covariate. In summary, a
highly significant interaction effect was not demonstrated. However, a simple effect
analysis provided further evidence for supporting H1 and H2. Means for the
preferences towards the products and other variables are demonstrated in Table 2 and
the results are presented in Figure 3.

Table 2: Mean values of the study
Low product innovativeness

Preference for the product
Design complexity

Low design
complexity
4.136

High brand
complexity
4.054

Low design
complexity
4.114

High brand
complexity
3.548

(.896)

(1.059)

(.959)

(1.281)

3.024

3.806

3.024

3.806

(1.871)

(1.960)

(1.960)
Novelty of the product

High product innovativeness

(1.871)

3.544

4.151

(.768)

(.702)

Notes: numbers in parentheses represent standard deviations; ‘Preference for the product’ and ‘design
complexity’ are on seven-point scales, ‘novelty of the product’ is on a five-point scale, such that higher
numbers present higher mean ratings.
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Attitude towards the product

4,2
4,1
4
3,9
3,8

Low design complexity

3,7

High design complexity

3,6
3,5
3,4
Low level of
innovation

High level of
innovation

Figure 3: Mean perceived preference for the product

General Discussion
The present research paper expands on research about adoption behavior for
radically new products as well as for incrementally new products. We suggest a
moderating effect of a product's visual design complexity. Although first investigations
already assessed the relationship of design novelty and technical innovation on the
consumer’s response (Talke et al., 2012), to the best of our knowledge nobody has
investigated the influence of visual design complexity depending on the level of product
innovation on consumer preference.
Our investigation provides insights about this relationship. As predicted, in the case
of a low product innovation (incrementally new products), the level of visual design
complexity does not exert an influence on the consumer’s preference for the
innovation. We argue that the anticipated learning costs of an incrementally new
product are already low, thus a reducing effect through low design complexity does not
appear to exert a significant influence.
Furthermore, as predicted, in the case of a high product innovation (radically new
products) the level of visual design complexity exerts a significant influence on the
consumer’s preference for the innovation. Here, the estimated learning costs for a
radically new product might be high. Low design complexity may in this case exert a
positive influence on the perceived ease of use and may therefore lower the anticipated
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learning costs for the radically new product. As a result, the preference for the
innovation increases with low design complexity.

Managerial implications
The results of this investigation highlight various managerial implications. When
developing radically new products with a high degree of innovation, we advise
managers and designers to opt for low-complexity product design. As the acceptance
rate for radically new products increases, the diffusion and adoption behavior of
consumers might hereby be stimulated, and the costs of research and development
might be amortized sooner.
Online shops are a growing sales channel, as the number of online shoppers is
growing rapidly as internet adoption and penetration levels increase (Colton, Roth, and
Bearden, 2010). The internet economy contributes five to nine percent to the total gross
domestic product in the developed world. In developing markets, it increases by 15 to
25 percent every year (Ashraf, Thongpapanl, and Auh, 2014). Here, consumers do not
have the option to try the new product before buying them or to be advised by a sales
person. A picture of the product is therefore a key reason to buy or to reject it. Hence,
a low-complexity product design of innovative products is even more advantageous in
online retailing situations.

Limitations and avenues for future research
In spite of the importance of our reported findings in terms of design research and
management, a few limitations and future research approaches require mentioning at
this point.
First of all, the interaction effect between the level of innovation and the visual
complexity of the product was only significant on a level of p < .10. However, a simple
effects analysis provided indications for the validity of the predicted interaction. Future
research has to investigate our findings in more detail to verify the robustness of our
results.
Secondly, we propose that the stated interaction might be moderated by the
consumer’s expertise. Different investigations already confirm an impact on
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consumers’ reactions e.g. in buying situations and evaluation tasks between novices
(who are unfamiliar with the product or product category) and experts (who are highly
familiar with the product or product category) (Bera, 2012; Francès, 1976; Mandel and
Johnson, 2002; Nam, Wang, and Lee, 2012; Spence and Brucks, 1997). With special
relevance for our research topic, Bera (2012) argues that cognitive overload matters
more to novices than to experts when performing tasks. We suggest that an expert
draws on a different naive theory when interpreting a fluency experience (provoked by
the visual design complexity of a product) than a novice. As shown in our experiment,
novices might interpret a low processing fluency (high design complexity) by the naive
theory that the product is difficult to use, thus the learning costs are expected to be
high. However, in the case of experts we believe that they draw a different naive theory
when interpreting a fluency experience. The ease of use of an innovation might not
play a key role for experts when buying an innovative product. They might be more
interested in the performance and functionality of a new technology. Creusen, Veryzer
and Schoormans (2008) show that a decreasing processing fluency (provoked by
increasing design complexity) leads to an enhanced perceived functionality of the
product. Taken together, we suggest that for experts a high-complexity design of an
innovation leads to an enhanced preference for this product.
Thirdly, the covariate of consumer’s attitude towards innovations remained
insignificant. This result is unexpected. As stated above, the consumer’s attitude
towards innovations appears suitable to exert an influence on the above relationship.
Further research could investigate this covariate in the context of this research project
in greater detail.
Fourthly, digital images of products were presented on a screen. Even if the majority
of existing design studies use digital images as stimuli (e.g. Landwehr et al., 2013;
Landwehr et al., 2011; Noseworthy and Trudel, 2011; Orth and Malkewitz, 2008),
future research could replicate and extend these studies by conducting the tests with
real products and a real or simulated purchase environment.
Finally, the study was conducted using only one everyday product with a data sample
of Western society. Cultural background can have a significant effect on design
preferences (Bloch, 1995). Here, future research could expand our findings by using
different product categories and data samples with different cultural backgrounds.
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