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Passenger cars are complex products that consist of millions of parts. Cars have different shapes and colours giving persons
different emotional feelings. Therefore the car as a complex product is suitable for marketing specialist for comparing other
products through cars. Authors are describing the mathematical background of the theoretical investigation and the practical results
of such examination.
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1. Introduction

Passenger cars are very complex products. Passenger cars consist of millions of parts. Furthermore
passenger cars are not only a complex mechanical and technical product but they are also as a complex
meaning psychology. Cars have different shapes, colours, sounds, volume giving persons different
emotional feelings. Therefore the car as a complex product is suitable for marketing specialist for
comparing other products through cars. Authors are describing the theoretical investigation of such
a qualitative examination and the practical results. This comparison possibility that is associations based
as a tool is developed in psychology but the usage with stricter regulation in marketing investigation is far
more suitable in projective techniques. Everyone has an opinion about cars; most of us even have
experience as well. In this paper, authors have introduced a general framework for experience of
passenger car as a product that applies to all affective responses that can be experienced in human-
product interaction. The passenger cars as products have influence to all human sensors (visual, auditory,
tactile, taste, smell, movement) in fact the further more beyond sense passenger cars cause emotions
(social factors, emotions, behaviour). Distinct components or levels of product experiences are discussed.
All level is distinguished in having their lawful underlying process [1].

Product experience

Before starting the discussion on human-product experience from passenger cars and marketing
perspectives it is important to summarize the theoretical background of product experience. Product
experience is always resulting from some interaction of the user and a product. This interaction is not
necessarily restricted to instrumental or non-instrumental physical action, but mostly also consists of
passive (often visual) perception, or even remembering or thinking of a product [1]. Human-product
interaction and product experience is closely interwoven. Figure 1 provides a model of human-product
interaction [2].
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Figure 1. Model of human-product interaction
(source: [2])

Humans are able to interact with their environment (and the products) by motor system, sensory
systems, cognitive system and instinct. Passenger cars have countless relationships with humans from the
point of view of product experience. They interact with humans through concrete levels: visual
appearance (shape, colour, material, display), tactual experience (touch of controls, seats, etc.), audio
experience of the passenger car (for example, buzzing of the engine or the sound of closing the door),
smell (for example, “smell of the new car”) and the multi-sensory experience (like driving experience).
On the other hand, cars interact with humans mostly by abstract, subjective way or emotional “symbolic”
level, and they helps create the “owner loyalty” like aesthetic experience (for example, the subjective meaning
of “beauty”), brand experience (like the producer image, or the consumers self image when possessing
the car), social level (the experience of belonging to a certain group), shopping experience, and
the satisfaction with dealer service. It is clearly visible that passenger cars product experience is
significantly more than the using experience.

Colours, shapes, sounds (or music) and words almost always have an emotional meaning. This
emotional meaning is in part innate but also learned from our cultural environment. It is a question of
design: design elements will only be successful if they hit the desired emotional spot. Nowadays dealers
are selling complex product experience instead of cars, and therefore designers have to plan experiences
for customers, and the producers have to design the whole production, dealing and service process around
the consumers’ product experience. Cues, sensory, verbal and visual stimuli must be optimised not only
the level of product, but also the whole purchase and consumption process. In this area is particularly
difficult to compete with merely the quality of product therefore new management solutions are formed
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focusing on emotional experiences. This new focus appears as emotional and symbolic product attributes
emphasizing positioning, and these decisions of product development in which aim at to impress all
senses of the customer. (Cue-management) from Porsche design process it is a good example for
cue-management approach to the acoustic design planning [3]. They employ more than 80 “tuner”
(acoustic expert) in order to develop the best audio experiences, like 911 characteristic motor “buzzing”
sounds or the typical and unique “blubb” sound when the car is closing. All sound and every acoustic effect is
a message, which increases or decreases the product’s value. In order to be successful on the market,
the brand of a car must have a clear emotional place in the mind of the consumer. This emotional brand
essence results from the sum of all experiences that come from human-product interaction in both
tangible and abstract levels. The subsequent implementation in marketing and brand communication is
derived from the emotional brand positioning.

2. Methodology

The projective techniques derived from the practice of psychology. Projective techniques that were
originally developed by clinical psychologists were adapted for use in consumer and marketing research.
In marketing the projective technique is used with limited boundary conditions than in psychology.
Passenger cars as complex systems are well known base of projection due to their technical and caused
emotion complexity. The passenger cars as complex systems are devoted as complex product experience.
In psychology, a projective test is a type of test in which the individual offers response to ambiguous
scenes, words or images or make connection between two different types of products. This type of test
emerged from the psychoanalytic school of thought, which suggested that people had unconscious
thoughts or urges. Firstly, the feelings about the explanatory products are questioned. Then the connection
between the explanatory products and the investigated products is analysed. As the connection revealed
explanation could be done about the feelings of investigated products. These projective tests were
intended to uncover such unconscious desires that were hidden from conscious awareness. Specifically,
cars were used as a means of projective techniques. Authors in this article are only dealing with human
feelings about passenger cars (Fig. 2). On the figure it can be seen that one man can have opinion on
multiple mediate product. Each product can be connected with multiple revealed preferences. All this
chain is designed in order to get to the examined products. With this type of complex association chain
the end product could be investigated through other products and hidden preferences can be revealed by
the mediate products.

Human
experience

Mediate
Product
(Auto
Brand)

Revealed
PEE IV

Figure 2. Model of methodology
(source: own compilation)

Passenger cars are really good mediating products. They can be used as a media in order to reveal

hidden preferences of other investigated products. That is, why cars and transport vehicles are good
media.

3. Analysis

A sample of 18-person in the preliminary investigation were used to test the car related emotions.
28 different cars were selected (Table 1).
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Table 1. Investigated auto brands

Alfa Romeo
Audi
BMW
Citroen

Dacia
Fiat
Ford
Honda
Hyundai
Jeep
Kia
Land Rover

Lexus
Mazda
Mercedes
Mini
Mitsubishi
Nissan
Opel
Peugeot
Renault
Saab
Seat
Skoda
Suzuki

Toyota
Volvo
VW

(source: own compilation)

The aim is to subsequently identify associations related to the product, to the passenger cars, to
their level of experience. Authors have investigated the revealed associations that are invited by the
varieties of car brands. Experience is shaped by the characteristics of the user (e.g., personality, skills,
background, cultural values, and motives) and those of the product (e.g., shape, texture, colour, and
behaviour). All actions and processes that are involved, such as physical actions and perceptual and
cognitive processes (e.g., perceiving, exploring, using, remembering, comparing, and understanding), will
contribute to the experience [4]. In addition, the experience is always influenced by the context
(e.g., physical, social, economical) in which the interaction takes place. The association questioners have
been statistically analysed; frequency (Eq. 1):

v;
T M

where
¢i: frequency of auto brands in the sample [-]

1i: number of answers in the sample [-]
n: total number of brands in the sample

and cumulated frequency (Eq. 2) is calculated:

)
;= o @)
k=1 ,

where
®;: cumulated frequency of auto brands in the sample [-]

@k number of answers in the sample [-]
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In addition frequency the emotional content of responses is examined. Four different cases are
distinguished for emotional content:

1) Positive emotional content: respondents described positive feelings or experiences with auto
brand. For example: “This brand refers with high quality for me!”, “It is my favourite auto
brand, because it is very hot and smart\”, “It is a luxury car brand, and I like it very much!” etc.

2) Neutral emotional content: respondent formulated feelings without positive or negative
content. For example: “It is an average auto brand, I think it is reliable but not excellent!” etc.

3) Negative emotional content: respondents described their negative feelings with chosen auto
brands. For example: “This type of cars are poor quality of level!”, “Poor people like this auto
brand!” etc.

4) Ambivalent emotions: sometimes respondent cannot formulate clear emotional content; they
use a car brand and speak about their reasons. For example: “It is high quality and prestige
car brand, but when I could have bought one I choose another brand!”, “People like this
brand, and I believe it is a good car, but it is not enough attractive for me!”

Further on attitude (negative, neutral, positive, ambivalent), it has been investigated by gender.
This equation (Eq. 3) can be described by a number of evaluator as the function of brand of autos and
attitude.

N = fla,p), 3)

where
N: number of evaluators [-]
o attitude [-]
f: brand of autos [-]

In order to analyse the changes and differences the gradient function has been derived from Eq. 3:

N 8N |
VN =—i+_—=j 4)
dox gh~
where
¥ is a matrix returns the o and B components of the two-dimensional numerical gradient.
ON/Oa refers to the differences and changes in o direction, which means how the number of
evaluators changed with the changing of attitude when the brand of autos remained constant.
i: is the unit of a
ON/OP, refers to the differences and changes in [ direction, which means how the number of
evaluators changed with the changing of auto brands when the attitude remained constant.
j: is the unit of B.

Unfortunately in our case the function is not continuous. In order to solve the problem Eq. 4 need
to be rewritten in a discrete form:
~ Npiy—N, Nyszy - N
Vi, = k+1 kjg kil kj
Wperr — Gy Bre+1 — B ,

(6))

where

Vi is a matrix of discrete function that returns the o and B components of the two-dimensional
numerical gradient.

Nipa = Ny

@r+1 ~ B, refers to the differences and changes in a direction, which means how the number of
evaluators changed with the changing of attitude when the brand of autos remained constant.

1: 1s the unit of a.
Nyyy = N

Bis1 — By | refers the differences and changes in B direction, which means how the number of
evaluators changed with the changing of auto brands when the attitude remained constant?
j: is the unit of B.

4. Results

Firstly, the descriptive statistics are presented (Fig. 3).
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Figure 3. Frequency of Auto Brands in association questionnaire
(source: own compilation)

As it can be seen from Figure 3 in the association questionnaire Suzuki, WV and Lexus were
mentioned mostly; represented auto brands and the frequency of emotional content in the responses from
Fig. 4. It can be seen Audi and Lexus were used frequently to describe Positive feelings or experiences.
Very interesting and Hungarian characteristic reflected in the ambivalent responses, because BMW and
Opel were the mediate product to formulate respondents ambivalent feelings. Opel is a very (or too)
average family car, and BMW often identify the “not honest business men” car; with Suzuki and VW
mixed feelings and emotions are described.
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Figure 4. Frequency of Auto Brands in association questionnaire
(source: own compilation)

280



Transport and Telecommunication

Vol. 13, No 4, 2012

Significantly different attitude has been found by gender (Fig. 5). Negative attitude was coded
with —1, neutral with 0, positive with 1 and ambivalent with 2.
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Figure 5. Differences of attitudes connected to Auto Brands

(source: own compilation)

Vectors as arrows has been displayed. The origin of vectors refers the attitude and auto brands and
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definition arrows can overlap that sometimes makes the understanding harder.
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Figure 6. Visualisation of male gradient matrix
(source: own compilation)
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As it can be seen from Figure 6 Lexus, Volvo, BMW, Audi, Saab have the major positive attitude
in decreasing order VW and Land Rover have the major negative attitude in Hungary by male evaluators.
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Figure 7. Visualisation of female gradient matrix
(source: own compilation)

As it can be seen from Figure 7 Lexus, Saab, Citroen have the major positive attitude in decreasing
order VW and Opel have the major negative attitude in Hungary by female evaluators.

5. Conclusions

Passenger cars are very complex products. Furthermore passenger cars are not only a complex
mechanical and technical product but they are also as a complex meaning psychology. Cars have different
shapes, colours, sounds and volume giving persons different emotional feelings. Therefore the car as
a complex product is suitable for marketing specialist to compare other products through cars. Authors
are describing the theoretical investigation of such a qualitative examination and the practical results. This
comparison possibility that is associations based as a tool is developed in psychology. Everyone has an
opinion about cars most of us even have an experience as well. In this paper, authors have introduced a general
framework for experience of passenger car as a product that applies to all affective responses that can be
experienced in human-product interaction. Authors have investigated the attitudes that are connected to
passenger car brands. Further on authors have investigated the gender factor of such psychological
environment and found significant differences.

Acknowledgement

This work is performed due to the scientific program of the "Development of Quality-Oriented and
Harmonized R+D+I Strategy and Functional Model at BME" project. This project is supported by the
Szechenyi Development Plan (Project ID: TAMOP-4.2.1/B-09/1/KMR-2010-0002).

This paper is supported by the Janos BOLY Al fellowship of HAS (Hungarian Academy of Science).
Authors are grateful for the support to Fachhochschule Erfurt University of Applied Sciences, especially
to Professor Dr. Florian HEINITZ, Head of the Transport and Spatial Planning Institute; and docent Dr.
Olegas PRENTKOVSKIS, Vilnius Gediminas Technical University (VGTU) at Vilnius, Lithuania.

282



Transport and Telecommunication Vol. 13, No 4, 2012

References

1.

Desmet, P. M. A. & Hekkert, P. (2007). Framework of product experience. International Journal of
Design, 1(1), 57-66.

Dewey, J. (1980). Art as experience. New York: G P Putnam’s Sons.

Hausel, H.-G. (2008). BRAIN View — Warum Kunden kaufen! (p. 265) [in English: Brain View —

Why people buying]. Freiburg: Verlag Haufe GmbH & Co.KG.
Hekkert, P. & Schifferstein, P. M. J. (2008). Introducing product experience. Amsterdam: Elsevier, Ltd.

283




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Versita)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


