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Abstract. Recent developments in the car industry have put Human Machine Interfaces under the spotlight. Developing grati-
fying human-car interactions has become one of the more prominent areas that car manufacturers want to invest in. However,
concepts like emotional design remain foreign to the industry. In this study 12 experts on the field of automobile HMI design
were interviewed in order to investigate their needs and opinions of emotional design. Results show that emotional design has
yet to be introduced for this context of use. Designers need a tool customized for the intricacies of the car HMI field that can
provide them with support and guidance so that they can create emotionally attractive experiences for drivers and passengers

alike.
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1. Introduction

Advancements in psychology show that emotions
are an integral part of rational thinking and decision
making [20], [13]. According to Epstein, there are
two modes of information processing in humans, the
experiential mode and the rational mode. Of the two,
the experiential mode is driven by emotions and it
provides more rapid processing and decision making
than the rational mode [13]. With this knowledge, the
necessity to consider emotions is evident in order to
create pleasurable experiences for the user. In order
for any product to be successful, it is necessary for its
design team to move past usability and view the in-
teraction between user and product holistically, in-
cluding the emotional aspects, a process also known
as emotional or affective interaction design. This is
true for all types of products and services, including
human machine interaction in vehicles.

In other fields, emotional design has greatly af-
fected the way products are created. There are con-
crete examples from the field of web design [19], the
mobile phone industry [9] with the iPhone being a
clear case [12], the hotel industry [11], in smart
homes [23], and others. While usability brought users
to the center of the designer’s attention, emotional

design has provided a better scope for understanding
user needs. Products are not only bought in order to
complete the tasks they were created for, but also to
satisfy the user’s emotional desires.

2. Related Work

Two of the most prominent frameworks in the field
of emotional design are those of Don Norman and
Patrick Jordan. They are not competing, but rather
complement each other in understanding the emo-
tional implications in product-user interaction. Nor-
man proposes three levels in which design affects the
user, the visceral, the behavioral and the reflective
level [22], whereas Jordan proposes four different
distinct types of pleasure; physio-pleasure, socio-
pleasure, psycho-pleasure and ideo-pleasure [18].
The visceral level is comprised of experiences that
come directly from the five senses. Norman states,
“The principles underlying visceral design are wired
in, consistent across people and cultures”[21]. Exam-
ples of these principles are symmetry, bright, primary
colors, harmonic sounds etc. The behavioral level
involves the usability aspect of a product or service.
The four components of good behavioral design are

*Corresponding author. E-mail: dimitrios.gkouskos@chalmers.se, Tel: +46704079142

1051-9815/12/$27.50 © 2012 — IOS Press and the authors. All rights reserved



5058 D. Gkouskos and F. Chen / The Use of Affective Interaction Design in Car User Interfaces

function, understandability, usability and physical
feel as stated in Norman’s book “The Design Of Eve-
ryday Things” [21]. The reflective level incorporates
the meaning of a product to a specific person as well
as the effect that the product has on said user’s self-
image. It is important to note that Norman states that
of the three levels, good reflective design is what
makes a lasting impact to the user, whereas good vis-
ceral design has a short term effect on the user’s
opinion [22].

There are four distinct types of pleasure, proposed
by anthropologist Lionel Tiger [25], and then adapted
by Patrick Jordan [18]. Physio-pleasure has to do
with pleasure that comes from the five senses. This
form of pleasure stems from good visceral design.
Socio-pleasure is “the enjoyment derived from rela-
tionships with others”. This type of pleasure comes
from a combination of behavioral and reflective de-
sign. Psycho-pleasure is closely related to people’s
emotional and cognitive reactions. Good behavioral
design can invoke this type of pleasure. Ideo-pleasure
originates from reflective design. This type of pleas-
ure is achieved when products fulfill users’ needs for
certain ideologies, beliefs and values.

While both of these theories provide a concise
overview of emotional design issues, they do not of-
fer any specific methods for applying and evaluating
emotional design. Other major contributions are those
of Desmet et al., who have identified different prod-
uct emotions [7], and have created a non-verbal
method of assessing emotions elicited by products
named pr-Emo [9], [10]. Desmet and Hekkert have
also proposed a framework of product experience [8]
that identifies different types of emotions related to
interactions with products. Similar work has been
done by Bradley et al. with the development of the
self-assessment manikin tool or SAM [5]. The SAM
tool measures three distinct variables, namely pleas-
ure, arousal and dominance. These represent the us-
er’s emotional response when experiencing or inter-
acting with a product. The SAM has been widely
applied with positive results in different studies [3, 16,
17]. However, in the field of Automotive User Inter-
face Design, there is a severe lack of literature re-
garding affective issues of design, with Gomez being
one of the few researchers that we found in this con-
text. In his research, Gomez used a variety of self-
report and physiological measurement tools and
showed that previous emotional states and circum-
stances have an effect on the user’s appraisal of the
driving experience [14, 15]. With the absence of re-
search methods for affective design for automotive
user interfaces, we turned to current practitioners of

Human Machine Interface design in order to investi-
gate how they cope with these issues.

3. Purpose

The purpose of this study is to investigate whether
affective design theories have influenced the devel-
opment process of vehicle Human Machine interfaces,
and if so, provide an overview of their practice in the
field. A secondary goal is to identify the most press-
ing challenges that HMI designers face when they
attempt to create emotionally attractive interactions in
order to create solutions for these issues in the future.

4. Method

The study consists of a set of semi-structured in-
terviews, followed by a thematic analysis of the in-
terview data. A set of questions was designed in order
to guide the course of the interviews. Since the type
of interview that was carried out was semi-structured,
the questions were not presented to the interviewees
as-is but they were used as a general guide in order to
steer the discussion towards the topic at hand. These
questions tackled the following themes that corre-
spond to the purpose of the study: The participants’
previous experience and background, emotional de-
sign knowledge and its effects on the design process,
the participants’ current work process and design
goals, challenges the participants face regarding emo-
tional design, and their opinion of an ideal emotional
design support tool. There was also a category named
‘other” which included comments that were deemed
interesting but did not fit any of the pre-defined top-
ics mentioned above. Each interview lasted about 30
minutes. The audio from the interviews was digitally
recorded. A thematic analysis [2, 4] was performed
on the collected audio data, and the participants’ an-
swers were analyzed according to the themes men-
tioned above. The results of the analysis were catego-
rized according to the pre-selected topics addressed
by the interview questions. For each category, rele-
vant quotes were transcribed. The findings section
below includes the most popular opinions and impor-
tant quotes from each category.

4.1. Participants

The interviewees were twelve industry experts be-
tween 28 and 50 years old, from three different major
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companies. All of the experts are currently working
in the Swedish automotive industry, on different as-
pects of Human Machine Interface development,
from product planning and requirements specification,
to prototyping, interaction design and evaluation.
Each expert had a minimum of 5 years of experience
in the field. With combined experience of over 60
years the interviewees provide a comprehensive
overview of common practices in this industry at
least as far as Scandinavian car manufacturers are
concerned. Most of the experts have worked for
many companies including major car manufacturers
in Sweden, mobile phone manufacturers, and suppli-
ers of in-vehicle technology.

5. Findings

5.1. Emotional design and its effects on the design
process

When asked, “what do you know about emotional
and pleasurable design?” most participants stated that
they know it is a very important aspect of the design
process. One participant said that emotional design is
“the main reason when choosing a product... we use a
lot of things not because of function but because they
make us feel positive emotion”. Another participant
stated that “...all successful products that give a suc-
cessful user experience talk to our emotions”. Most
participants mentioned that they are aware of theories
such as those of Norman and Jordan; however, they
do not actively practice emotional design since they
do not know how to apply this knowledge to their
HMI design tasks. The experts stated that they have
no specific tools for creating emotionally attractive
products and no way to evaluate the results of their
efforts. Many keep in mind that the experience they
create should be pleasurable, but without a methodi-
cal approach, this requirement becomes an after-
thought. Finally, a few experts believe that emotional
design is mostly related to branding and the visceral
level of design. In a discussion regarding the impact
of emotional design, most of the professionals re-
ferred to the user satisfaction surveys that accompany
usability tests that these experts conduct. The surveys
usually have the form of a Likert scale questionnaire,
and along with expert knowledge and personal pref-
erence, they have the biggest influence on the as-
sessment of the emotional aspects of a product.

5.2. Work process and design goals

During the questions regarding the experts' work
processes many of the participants mentioned that for
every new project they make most decisions based on
their personal experience. Information that is relevant
to a project is collected from different groups within
a company, and then this knowledge is used in order
to make decisions regarding the best way to design a
certain interaction or function. There is some use of
personas and some discussion about the emotional
aspects of the final product, but there are no distinct
steps taken in order to build a pleasurable experience.
More specifically, there are certain design goals that
can be related to emotional design, however it is un-
clear whether these goals have been achieved since
there is no specific way to review and evaluate the
results of the design process. Functional requirements
and buzzwords are the driving forces behind most
decisions regarding design. One participant character-
ized the design goals he is given as “emotional attrib-
utes that are subjective...with no clear instructions [on
how to implement them]”.

5.3. Challenges

When participants were asked about challenges
that they might face when attempting to design emo-
tionally attractive products, all of them mentioned
that the biggest issue is the lack of guidance regard-
ing this aspect of design. Moreover they stated that
the automotive industry evolves at a slower pace than
other fields that seem more prone to adopt new meth-
odologies, such as the computer industry and the mo-
bile phone industry. Safety, and implementing new
technology have high priority while creating emo-
tionally pleasing experiences comes second. One
interviewee mentioned that requirements might come
from the need to implement new technology rather
than the need to create a positive user experience.
Another participant said, “We should start with the
design and then add technology...now we have tech-
nology first.” Since cars are complex, there are many
actors with different perspectives that influence de-
sign decisions, and each of these choices can have
great effects on the engineering, the ergonomics and
the cost of a vehicle. The lack of specified design and
evaluation resources hinders the collaboration of the-
se actors since they are left to rely on personal opin-
ions and previous experience. This issue is magnified
by the complexity of each automobile, which does
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not allow for a smaller team -with potentially better
teamwork- to oversee a project.

5.4. A support tool for emotional design

All of the participants expressed that they would
find an emotional design support tool very useful
during the interviews. When asked to describe their
ideal tool, the most common requirements were to
have a tool that provides support throughout the de-
sign process, from the conception of a project until
the final iterations, as well as on all levels, from de-
tailed components to the car as a whole. A method
that can guide all the participants in a project towards
creating an emotionally pleasing experience was seen
as a requirement. Furthermore, all of the experts
would welcome multimedia information such as pho-
tos, sketch boards and video clips as an additional
way to communicate ideas that can result to a pleas-
urable design. Finally, the ability to evaluate the emo-
tional attractiveness of different concepts is seen as
vital by the majority of the participants. Therefore
they believe that an iterative way to review and re-

design different concepts is desirable, if not necessary.

6. Limitations

The findings presented in this paper originate from
data that was collected from a small group of profes-
sionals that work in Swedish HMI companies. There-
fore it would be a stretch to claim that the answers
collected can be generalized to a greater population.
Moreover there is always the possibility that the par-
ticipants did not answer truthfully or that they had
strong personal biases that influenced their responses.
For the improvement of the external validity of this
study, more groups of professionals from different
countries need to be interviewed. Given that this
study is a first step towards developing a framework
for the affective design of automotive user interfaces
we believe that the results are valuable and are giving
us a clear direction for future work.

7. Discussion

Our findings indicate that there are three main is-
sues regarding emotional design in vehicle HMI’s.
First, we have the lack of collaboration and under-
standing between actors even when they work on the
same HMI module, mainly due to the fact that many

of them have an engineering approach to a design
issue. The second issue is the misconception that
emotional and pleasurable design only relates to
branding and appearance. Finally there is the need to
evaluate and assess design in terms of emotional at-
tractiveness. In the past, there has been some research
regarding the emotional and pleasurable aspects of
design in cars [1, 6, 24], however, the interview data
shows that this knowledge has yet to be adopted. All
of these issues point to the emergent necessity for
emotional design tools that can support HMI profes-
sionals in implementing emotional design principles
into their work process. These tools must be flexible,
iterative, and applicable to all levels of a project from
the complete vehicle (e.g. the overall feeling of the
car, be it sporty, family oriented or made for busi-
ness) to detailed components of it (e.g. display of
ventilation settings at the center stack), and through-
out the development process. Evaluation tools must
be included as well, as it is evidently important to
assess concepts and designs against the desired goals
of the design team. The design of such a resource is a
challenging task and will be the objective of future
work. We believe that the identification of the emo-
tional needs for different user types and the discovery
of salient HMI properties for each of those types will
provide the core knowledge that is needed for the
development of such a resource.

8. Conclusion

While user satisfaction surveys can assist with the
improvement of a product, they are insufficient since
they do not enable the deep understanding of the us-
er’s needs that is required for the creation of emo-
tionally attractive interactions. Furthermore, although
experienced, experts cannot know the user needs un-
less they observe and ask actual users. The automo-
tive HMI field needs to be introduced to the concept
of emotional design and especially the behavioral and
reflective parts of it. There is a clear necessity for
tools and methods that are customized for this indus-
try’s context of use. Specialized tools can guide HMI
designers and provide common ground and common
goals so that design teams can better collaborate in
order to create pleasurable interactions for the end
user. We believe that a support framework for emo-
tional design should consist of tools for identifying
user needs with the use of methods like laddering,
workshops, interviews and observations, as well as
evaluation tools that can be both self-assessment
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based such as the SAM tool, and physiology based
such as heart beat and skin temperature measure-
ments. It falls on the research community to define
the exact details of these tools and methods so that
they best fit the needs of Human Interface design
professionals.
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