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0 Preface

0.1 Abstract

The study describes how product visual aspects affect development processes and success

in the component supply industry.

Past research has demonstrated the importance of the product development function to

component supply companies. Previous publications have also shown that visual and

acsthetic properties are important for the success of manufactured products.

The objective of the study was firstly, to establish on a general level how supply companies
control the development process and whether supplier involvement in component
development affects their business success. The second stage was to examine more

specifically whether visual aspects of products affect development control and business

success in the supply industry.

The thesis is presented as six chapters. Chapter 1 provides an introduction. Chapter 2 sets
up a model of product development in the supply industry, conducts a series of case studies
in industry and develops three hypotheses predicting the impact of product visuals on the
development process and success in the component supply industry. In chapter 3 develops
a research method for an extensive survey. Chapter 4 plots the data collected in the survey.

Chapter 5 discusses the plots examining the three hypotheses.

It was shown that supplier control in the development of component visuals decreased with
the visual significance of the component in the final product. Furthermore, component

profits for supply companies increased with the visual significance of the component in the

final product.

Finally in chapter 6 conclusions are made.
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0.6 Glossary of terms

term

component

lead manufacturer

supplier

visible element

non-visible
element

visual significance
of a component in
the final product

share in visible
surface

customisation

explanation

19

Manufactured products usually consist of different components. The PC
mouse In figure 0.1 consists of a cable, a chip and a plastic moulding.

A company that buys components and assembles or builds them into complete

products. The lead manufacturer in figure 0.1 assembles the components into
a PC- mouse.

A company that sells component(s) to a lead manufacturer.

A part of a component that is visible to the user once the component has
become part of the final product. The elements in the diagram which are

visible to the user are the parts of the cable outside the moulding and likewise
the external surface of the moulding.

A part of a component that is not visible to the user once the component has
become part of the final product. The non-visible elements in the diagram are
the micro-chip, the part of the cable inside the moulding and the parts of the
moulding which are hidden from the eye of the user.

Manufactured products consist of different components. Some components
are visually more significant to the overall product than others. To the visual
function of the PC mouse, the moulding in figure 0.1 is probably more
significant than the cable.

On of the measures to analyse visual significance. The visual significance of
components in final products is measured by ranking components in terms of
their share in the visible surface, usually expressed by size. The moulding of

the PC mouse in figure 0.1 has a higher share in the visible surface than the
cable.

A customised component is designed specifically for one lead manufacturer.
Other lead manufacturers cannot use the component as part of their product.
In figure 0.1, the moulding and the chip are customised. The cable is not
customised. It is sold to other lead manufacturers as well

The Impact of Product Visual Aspects on Development Processes and Success in the Component Supply Industry
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figure 0.1 diagram showing the supply chain for the manufacture of a computer mouse
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Introduction 17

1 Introduction

The following thesis examines the impact of visual aspects of manufactured products on the
development processes and business success in the component supply industry. Section 1.1
introduces HIBY-ELAFLEX, a successful component supplier for the international oil
industry who sponsored this research project and who wishes to expand into other business
areas. Section 1.2 gives a general background to supply industry and its current trends and
issues. Section 1.3 examines how aesthetic and visual properties affect product development
in manufacturing industry. Section 1.4 summarises the points raised in the introduction and

derives a sct of research questions for this study.

The Impact of Product Visual Aspects on Development Processes and Success in the Component Supply Industry
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1.1 Background to study

The author of this study graduated in Industrial Design from Brunel University in June 19935
and began his first employment in the design department at HIBY/ ELAFLEX in Germany.
HIBY Plettenberg together with its trading company ELAFLEX Hamburg have a staff of
about 350 people generating an annual turnover of 50m Euro. The companies specialise in
the design, production and distribution of valves, fittings and hoses for automotive
refuelling (see figure 1.1). The company’s most profitable product line is the ZVA nozzle
series for the refuelling of motorcars at service stations. 95% of all petrol stations in Europe
and 50% of all service stations in Asia are equipped with ZVA nozzles of which HIBY
produces more than 300.000 every year.

Marketing departments in oil companies consider nozzles important because they are the
only device which customers touch and operate on their sites. When drawing up supply
tenders for petrol dispensers, oil companies specify to the dispenser manufacturers which

type of nozzle they require on their pumps. If oil companies specify ZVA, dispenser
manufactures will buy and assemble HIBY/ ELAFLEX products.

In recent years, the management of HIBY/ ELAFLEX decided to diversify and expand its
activities as a component supplier to industry. As part of this diversification strategy, the
company offered the author sponsorship for a comprehensive study on product
development in the supply industry. In 1996, Dr Tom Inns from the Design Research Centre
at Brunel University agreed to supervise the project. The author and the Design Research
Centre have a strong background in Industrial Design and HIBY-ELAFLEX initial 1dea
was to diversify into new markets by copying the function of existing components based on
technologies available in the company, but improve their visual qualitics. The management
of HIBY-ELAFLEX therefore asked the author to investigate opportunities for exploiting
product visual aspects in the component supply industry. After some initial research, the
author and the DRC laid out the objectives for the study. The first stage was to establish on
a general level how supply companies control the development process and whether
supplier involvement in component development affects their business success. The second
stage was to examine more specifically whether visual aspects of products affect

development control and business success in the supply industry.

The Impact of Product Visual Aspects on Development Processes and Success in the Component Supply Industry
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figure 1.1 picture of ZVA nozzle

ZVA 200-GR Gasruckfuhrungsventil, lieferbar mit
integriertem Gasregulierventil, "Auf/Zu“-Gasventil und

AbreiBkupplung. Ein Beispiel flir formschdne Technik,
Sicherheit und praktizierten Umweltschutz.
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1.2 Component supply industry
HIBY-ELAFLEX 1s a typical component supplier for international oil companies.

Component suppliers can be found in many different sectors of industry. Complex products
like household appliances, motorcars, acroplanes, machine-tools, computers etc. consist of
many, sometimes thousands of different components. Components can be defined as sub-
systems, assemblies or units which lead manufacturers buy from suppliers and build into
their products. Components are part of the final product and leave the factory of the lead

manufacturer after final assembly (see Engetlhardt and Giinter, 1981 [')).

The purchasing of components has become a key function in many manufacturing
organisations. Germany's largest corporation, DaimlerChrysler AG, has an annual
purchasing volume worth 52 billion Euro which is about 45% of the company's total
revenues (see Jackson, 1998 [%]). In a survey of CEOs, 66% of executives felt that

purchasing i1s more important than all other activities, except marketing and finance (see

McKeefry, 1993 [*)).
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1.2.1 Levels of supply relationships

Companies that manufacture complex products can, in principle, choose between two forms
of organising the production of their components: They can either produce components in-
house or buy components from suppliers. Buying components on an open supply market
represents the most basic form of industrial organisation. Early capitalist theory regarded

market sourcing as the result of a radical division of labour ensuring optimum productivity

(see Adam Smith, 1776 [*])

The correct mix between the integration of in-house production and market sourcing of
components has been subject of industrial research and analysis for many years (see
Culliton, 1942 [°] and Rasch, 1968 [°]). In modern business literature the subject is often
found under the terms production depth, vertical integration, make-or-buy decision and
numerous researchers have explored the issue from various angles. Siebert, 1990 ['] divided

studies on the subject into four major groups:
1. studies analysing the make-or-buy decision process
2. studies aqalysing the classical motives for vertical integration
3. studies describing the success of integration strategies
4, studies analysing the determinants of production depth and its change

As described above, market sourcing and in-house production represent the most basic
forms of industrial organisation. A third option for lead manufacturers and suppliers is to

form strategic alliances or cooperations. According to Siebert, 1990 ['] the difference

between cooperations and market sourcing relationships is that lead manufacturers and
suppliers are committed longer term giving each other a certain amount of security

concerning their future business behaviour. Co-operation can take on different legal forms:
* joint ventures
* minority ownership
* license agreements

* supply contracts
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1.2.2 Recent trends in supply industry

In section 1.2.1 three basic types of industrial organisation were introduced. In many
industries, lead manufacturers developed their entire final products before asking suppliers
to produce individual components to precise specifications. In recent years, many industrial
organisations have changed their supply strategy from simple component buying to supply
chain optimisation (see Dumond, 1995 [°]). Lead manufacturers have also shifted

responsibility for component development and design to suppliers (see Hayes and
Wheelwright, 1984 [°]; Womack, Jones and Roos, 1990 [*°]; Clark and Fujimoto, 1991 [*];
OECD, 1992 [**]). Motor manufacturers, for example, are reducing their in-house
production depth asking suppliers to design and produce increasingly complex modules and
system solutions like complete cockpit assemblies with instrument panels, air-conditioning
or steering systems with integrated air-bags. Werner Mischke, head of development at Audi

AG, estimated that 50% of his company’s design and development work is now done by
suppliers (see Ostle, 1999 ).

The transfer of development responsibilities form lead manufacturers to component
suppliers has had important consequences on how supply companies acquire new business.
The chamber of industry and commerce for Munich and Upper Bavaria advises supply
companies in setting up in-house product development capabilities (see Stelzer, 1998 [']).
For the development of new BMW 3-series launched 1n spring 1998, the motor
manufacturer defined 20 component modules. Forty months before the car was launched,
BMW held design competitions among leading suppliers. For each module a group of three
to seven suppliers was given design briefs. The suppliers had three months to develop 1deas
and present their concepts to BMW. The best concepts were chosen and only the winning

suppliers were accepted on the product development team (see Chew, )

Similar trends also exist in the acrospace industry where component or sub-system suppliers
are becoming responsible for providing full technical solutions to complex problems (see
Paliwoda and Bonnaccorsi, 1994 [*°]). Hibbert, 1997 [*’] described the development of the
Global Express Jet by the Canadian aircraft manufacturer Bombardier. The company
selected component and system suppliers, specified requirements and general system
characteristics. The suppliers were responsible for developing, testing, integrating, flight-
testing and certifying their components. They were also in charge of selecting and co-

operating with their own, second-tier suppliers. Bombardier kept authority on certification

of the final aircraft.
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Motives behind integrating suppliers in development
By giving component development responsibilities to supplicrs, lead manufacturers have

obtained a number of benefits including reduced costs and business risks as well as an

improved development process.

reduced cost and business risks

The Chicago-based management consultancy AT Kearney conducted an extensive industrial
study and found that the best companies had reduced their costs by 12% as a result of
advanced purchasing practices (see Burton, 1997 [*®*]). Bonnaccorsi and Lipparni, 1994 [**]
conducted a survey amongst industrial managers in Italy and identified some of the reasons
behind this cost-saving potential. Respondents explained that suppliers who were active 1n

component development helped their business to reduce costs because:
* Suppliers encouraged component standardisation.

* The cost/ performance trade-off became more visible because lead manufacturers

were able to compare several concepts from different suppliers

* Consistency between product design and the suppliers’ manufacturing capabilities

was improved.

* Less engineering changes were necessary at late stages of the development.

* (Contracts ensured component target prices.

Paliwoda, 1994 [*°], 1993 [*] found that aircraft manufacturers have reduced their own
business risks if they make suppliers responsible for developing and integrating entire

components or sub-systems. In cas¢ of component failure, lead manufacturers can simply

pass product liability on to their suppliers.

improvement of development process

AT Kearney’s study on industry practices showed that by involving suppliers in
development, the best companies reduced their new product development lead times by

more than 60%. Bonnaccorsi and Lipparni found that supplier integration accelerates

product development because:

* Suppliers and lead manufacturer establish concurrent engineering between their

tcams.

* Technical problems are identified earlier,
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* Suppliers can plan component manufacturing more effectively.
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1.3 Product visual aspects
Section 1.1 introduced HIBY-ELAFLEX a successful component supplier for the

international oil industry which wants to diversify its supply business into other sectors. The
author and supervisor of this study were trained in Industrial Design and have an interest 1n
the aesthetic and visual aspects of manufactured products. The management of HIBY-

ELAFLEX asked the author to investigate opportunities for exploiting visual aspects in the

supply industry.

Section 1.2 gave a brief introduction to component supply industry. It was found that
relationships between suppliers and lead manufacturers can operate on different levels.
Trends indicate that many large manufacturing organisations have reduced their technology
depth and have given more development responsibility to suppliers thereby reducing costs,
business risks and improving development processes. For many supply companies,

development skills have become an important competitive asset.

The following section reviews the importance of visual appearance, style and aesthetics for

product design and product development in manufacturing industry.
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1.3.1 Product technology vs. Product aesthetics

Manufactured products have many functions. One of them is a visual function. Product
designers, marketing people and R&D engineers often argue about the value of product

visual aspects, aesthetics and style in relation to a product’s technical functions and physical

performance.

Pugh, 1991 [*'] took an extreme stance advising product engineers that visual performance

always comes before technical performance:

"Never forget, whatever the product, that the customer sees it first, before he buys it

- the physical performance comes later. The visual performance is always first."

According to Harada (published by Burr, 1989 [**]), consumer perception of a product’s

technical properties is often strongly influenced by its visual appearance:

"By merely looking at a product, the consumer will form a hypothetical image of
many propertics besides shape and appearance: they will assume knowledge about
functional properties, for instance the engine power and driving characteristics of a

car passing by or the sound recording quality of a cassette tape in a shop window."

Ulrich and Eppinger, 1995 [*] also followed the argument that customers do not evaluate

products merely on technical properties:

"Companies would... market the product on the merits of its technology alone,
although customers certainly evaluate a product using more holistic judgements,

including ergonomics and style."

Gustafsson and Granbom, 1993 [**] found that many consumers do not admit or are not
awarc of the fact that aesthetic properties affect their preference for certain products. The
researchers developed a number of design variations of a domestic heat level sensor which
is used to adjust room temperatures. The design variations were shown to potential
consumers to test their preference for certain technical as well as aesthetic attributes. Before
the test, most consumers had claimed that product visual characteristics were unimportant
and would not affect their choice. Gustafsson and Granbom found that if consumers
considered the technical functions of two design variations equal, it was likely that

consumers chose the product with the shape they found most appealing.
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To resolve the conflict between aesthetic properties and technical properties and the
argument which of the two are more important for products, Ulrich and Eppinger

distinguished between technology-driven and user-driven products:

"The primary characteristic of a technology-driven product is that its core benefit 1s
based on its technology, or its ability to accomplish a specific technical task. While
such a product may still have important aesthetic or ergonomic requirements,
consumers will most likely purchase the product primarily for its technical
performance...The core benefit of a user-driven product is derived form the
functionality of 1ts interface and/ or its aesthetic appeal...while these products may
be technically sophisticated, the technology does not differentiate the
product...rarely does a product fit exactly into a given category. Instead, most

products fall somewhere along the continuum."

Ulrich and Eppinger also emphasised that acsthetic aspects become more important if

product technology matures:

"One example is the Sony Walkman. The core benefit of the first Walkman model
was its technology (miniature tape player). As competition entered this market,
however, Sony relied heavily on ID to create aesthetic appeal and enhanced utility,

adding to the technical advantages of subsequent models."

Desbarats, 1998 [*] also underlined the commercial value of aesthetics for products whose

technology 1s mature:

"In any market with modest technical maturity, design and brand ownership will

deliver far higher margins than any direct form of manufacturing,.”
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1.3.2 Product and Corporate Identity

Scction 1.3.1 explained that visual aspects are important for manufactured products because
consumers judge products mainly on the basis of their appearance. Visual characteristics are

increasingly important if products are user-driven and if underlying technology 1s mature.

The growing significance of corporate identity in the business world also indicates that
visual qualities arc of key strategic importance to many companies. The MORI research
company conducted a survey in 1992 amongst chairmen of some of Europe’s biggest
corporations. The results were both interesting and significant. Corporate identity emerged

as one¢ of the main concerns in the minds of the people who ran these companies.
According to Ollins, 1995 [*°] product is an important part of a corporate identity:

"The fundamental idea behind an identity programme 1s that everything the
organisation does, everything it owns, and everything it produces should project a
clear idea of what it is and what its aims are. The most significant way in which this
can be done 1s by making everything in and around the organisation - its products,
buildings, communications and behaviour -consistent in purpose and performance

and, where this 1s appropriate, 1n appearance too."
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figure 1.2 model of corporate identity by Ollins

Ollins created a model of corporate 1dentity shown in figure 1.2.

Although product is only one element in Ollins’ identity mix, the author stresses that for

some companies, product can be the most important element:

"In a product-based company, it is the product that is the most significant element in
the identity mix. The most important single factor in creating the identity of, say, the

Jaguar company 1s the car itself... The same holds true for Parker, Seaffer or Lamy 1n
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the writing-instruments business...each company’s product has a different image,

largely conditioned by its appearance and price." (Ollins, 1989 [*'])

"Many organisations deliberately design their products / services with their identity

in mind. Sony’ identity is based around the products it designs and makes." (Ollins,
1995 [*])

Grinyer, 1998 [*°] explained that products have become so critical for corporate identity

that the design decision process is shifting from R&D to Marketing departments:

"And yet design is increasingly commissioned by marketing people rather than
engineering or research and development departments as it is understood that the
product is the most powerful and best communicator of brand value and corporate

differentiation.”

To implement corporate identity through product design, Ollins, 1989 [*'] suggested

product audits:

"Do the products that the company makes and sells have consistent style and
quality? Or, on the contrary, is there no connection between one product range and
the next? And if there is no consistency, is this intentional, because of branding - or

is 1t an accident, a consequence of nobody caring for the whole?"

Ulrich and Eppinger, 1995 [*’] underlined the significance of visual aspects of products for

corporate identity:

"Product differentiation - this is a rating of a product’s uniqueness and consistency
with the corporate identity. This differentiation arises predominantly from

appearance”
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1.3.3 Product visual aspects and consumer culture
Section 1.3.1 explained that visual aspects are important for manufactured products because

consumers judge products largely on the basis of their appearance. Visual characteristics are

increasingly important if products are user-driven and if underlying technology 1s mature.

Section 1.3.2 suggested that product visual aspects are important for companies as they are

a strong element of corporate identity.

The following section summarises views which consider visual design a means for

influencing buyer behaviour.

Ruiz, 1996 [*’] described how product visual characteristics appeal to the senses:

"The fantasy value of a product is a subliminal element that makes the buyer feel
good about purchasing a certain product that is not a necessity but appeals to the
senses. In many cases, the design packaging greatly contributes to the fantasy value

development of a product."
Moberly, 1996 [*°] describes design as a form of visual seduction:

"...at one level, design is a form of visual seduction. Think of the market food stalls
in France with their mouth-wateringly attractive, tactile displays of fruits and

vegetables. Anita Roddick is right when she says: The first bite is taken with the

eye.
Killip, 1997 [*'] advocates visual design to guide customer choice:

"Strong and memorable branding will guide your customer to making the right
choice when faced with the inevitable barrage of repeat purchase options. Colour,
shape, brand image, functionality and product satisfaction all play a role in guiding

the right choice."

Walker, 1989 [**] argued that the central purpose of design, fashion, shopping and

consumption is to create pleasure:

"The pleasure derived from owning and using an object is bound up with the
pleasure of its desire, the act of purchase and the perception that others have of the

consumer by virtue of that ownership. Design should therefore aim to enhance the

pleasure derived from each of these sources..."
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Table 1.1 shows the sources of pleasure together with the contribution that design makes to

cach of them as adapted from Walker.

table 1.1 list of design pleasure principles according to Walker

Sources of pleasure  Design contribution

Desite Conceiving and expressing the myth or fantasy

. . Advertising

Purchase ~ Packaging - ) i 1
' S Display

Retall environment

iThe bbjéCf- Mmtles of newness

Tactile qualities

. Aesthetic appeal

Use  Performance
. i Ergonomics
. Essociuse
Perception by others ~ Symbolic value ks

A number of researchers have 1dentified a shift away from price-led consumption satistying

fundamental needs towards a consumption driven by style and image. Cooper and Press,

1995 [*°] wrote:

"Sign value therefore begins to erode price as a factor considered important by

consumers."

Japanese automotive designer Naoki Sakai argued that this is leading towards what he

describes as the conceptual economy:

"In this economy value 1s imaginary. There need be no relation between sales price
and production cost. Instead in this system of artificial value, the psychological
nature of the product 1s what determines its desirability and hence its cost. It’s the

sort of mechanism in operation in the world of fashion." (see also Platt, 1991 [**])

In this context, the expression lifestyle’ is often used:

"An important concept in consumer culture is lifestyle: self-expression and the

assertion of individuality through the consumption of distinctive styles of goods and

services." (see Featherstone, 1987 [*])
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In a report published in 1988, the Japanese Ministry of International Trade and Industry

(MITTI) advised companies to adjust their product development strategies accordingly:

"People no longer base their decisions for purchase only on the fundamental criteria
such as function, economy and safety. Now there is a growing tendency to select on
the basis of secondary criteria... The future of design would seem to indicate greater

individualism and design diversification, possibly leading to an inordinate variety of
products." (see Pilditch, 1989 [*°])

The greater individualism, design diversification and inordinate variety of products
predicted by the Japanese MITI in 1988, can today be observed when looking at the ever-
increasing visual variety in products like kitchen appliances, mobile phones or motorcars,
complex products which are often based on fewer technical platforms. This was clearly
demonstrated during the development of the Rover 600, an offspring of the Honda Accord.
By keeping as many common components as possible between the Accord and the 600, the
two car companies minimised the development and production costs of their new cars.

Jones, 1997 [*'] describes how this strategy was put into practice:

"Whilst adopting this approach, there was the need to differentiate the two vehicles
and, from Rover’s perspective, to add the necessary styling features to position the
600 as a distinctive, prestigious and aspirational product. Whereas in the past, the
Rover models which had arisen from the partnership had mainly been re-badged
versions of Honda vehicles, with this project it was felt that a more recognisable
differentiation was necessary. In achieving this, the major problem which faced the
Rover design team was that the body structure and dynamics of the two vehicles
were to remain identical - the same transmission, electronics and suspension were all
incorporated in the same body. The only components which were eligible for

redesign were therefore those which formed either the exterior or interior surfaces of

the product.”

Many car companies are following the Rover/ Honda example and are now creating a wider
range of models basing them on fewer standardised platforms. The Ford Motor company
wants to reduce its platforms from 32 down to 16 by the year 2004. Nissan has currently
got 30 global platforms and wants to cut that number down to 10. Renault has 5 platforms

and will have only 3 platforms by the year 2000. Successors of the Laguna, Safrane and
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Espace will all be based on one common platform. Volkswagen is wishing to expand its

VW, Seat, Skoda, Audi brands on just 4 different platforms (see Weernink, 1997 [*°)).

Michael Treschow, chief executive of Electrolux, the world’s largest household applhiance
group, is following the automotive example and announced the development of a series of
common global platforms for its products, including refrigerators, vacuum cleaners and
freezers. Following an unsuccessful attempt by US-rival Whirlpool to produce a world
washer which failed to take account of differing regional tastes, Electrolux wants to cut cost
by producing a basic oven platform for Europe but changing particular visual features mn

certain markets and strengthening the identity of its Zanussi and AEG brand names (see
Burt, 1999 [*°]).

Capital Products
One might argue that visual aspects play an important role in consumer products, but are

less crucial in the design of capital products whose purchase is not driven by personal style
and emotional values. Yamaoto and Lambert, 1994 [*°] investigated the impact of product
aesthetics on the evaluation of industrial products and found that performance and price are
indeed critical, but aesthetically pleasing properties appear to have a positive influence upon

the preference of industrial buyers.

Lorenz, 1986 [*'] published a case study on the farming equipment company John Deere.
Apart form high quality manufacture, innovation and a strong dealer network, the
company’s management is convinced that industrial design has played a key part in Deere’s
rise to become America’s largest maker of agricultural equipment dominating the tractor and

harvester market.
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1.4 Objectives of research
Chapter 1 laid out the background to this study. The reader was introduced to the subject of

component supply indust_ry and to the importance of visual aspects for product development

in manufacturing industry.

Section 1.1 mtroduced HIBY-ELAFLEX a successful component supplier for the
international o1l industry which wants to diversify its supply business into other sectors. The
author and supervisor of this study were trained in Industrial Design and have an interest in
the aesthetic and visual aspects of manufactured products. The management of HIBY-
ELAFLEX asked the author to investigate opportunities for exploiting product visual

characteristics in the supply industry.

Section 1.2 gave a brief introduction to component supply industry. It was found that
relationships between suppliers and lead manufacturers can operate on different levels.
Trends indicate that many large manufacturing organisations have reduced their technology
depth and have given more development responsibility to suppliers thereby reducing costs,
business risks and improving development processes. For many supply companies,

development skills have become an important competitive asset.

The first objective of this study was to establish on a general level how supply companies
control the development process and whether supplier involvement in component

development affects their business success:

1. How is product development controlled in supply relationships ?
2. What are the effects and drivers behind the different levels of control?
3. What success strategies can suppliers follow?

4, Are success strategies driven by control

The sccond objective of this study was to examine the role of product visual aspects in

supply industry.

Section 1.3 dealt with the significance of visual appearance, style and aesthetics for product
development in today’s manufacturing industry. It was found that visual aspects of

manufactured products are important for various reasons:

Consumers judge products on their appearance, particularly if products are user-driven

and if underlying technology is mature.
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Product visual aspects are a critical element of company’s corporate identity.

Product visual aspects influence consumer buying behaviour, they create consumer

pleasure and communicate personal style.

The following questions were set to examine whether visual aspects of products affect

development control and business success in the supply industry:

How are product visual aspects controlled in supply relationships?

What drives different levels of control in visual development?
How can suppliers exploit visual aspects for their company’s success?

Will suppliers be more successful if they control more of the visual development?

The model in figure 1.3 shows how the research questions relate to each other,
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How can suppliers exploit Will suppliers be more ©
visual aspects for their successful if they control more 0
company's success of the visual development? >

How are product

l

|
Are success strategies | visuals cont_rolled_ in
driven by control? : supply relationships
|

What success strategies How is product
can suppliers follow? development controlled

in supply relationships?

oy,

g What are the effectsand ' | What drives different
S drivers behind the —:—I_"' levels of control in
O different levels of control - visual development

figure 1.3 questions on supply company control, success and impact of product visual aspects on component
development
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2 Hypotheses Development

2.1 Introduction

In chapter 1 the reader was introduced to trends and issues in the component supply
industry. It was noted that many industrial companies have reduced their production depth
and have given more development responsibility to component supplicrs. As a consequence,
the product development function has become an important competitive asset for many
suppliers. In order to establish how supply companies control the development process and

whether supplier control in component development affects business success, four research

questions were derived.

Chapter 1 also demonstrated that visual and aesthetic properties are important for
manufactured products. Companies can systematically control and plan their products’
visual qualities. Another four research questions were put forward to establish the effect

product visuals have on supplier development control and supplier success.

The following chapter picked up the questions developed in chapter 1. The general
questions could be answered with a review of past literature. The specific questions on how
product visuals affect development control and product success in the supply industry could
not be answered with past hiterature. Therefore a series of case studies were conducted. The
findings led to three hypotheses which could later be tested on a larger scale to answer the

specific questions.

2.2 Objectives

The objectives of chapter 2 were to:

1. explore issues of development control and strategies for business success in the

component supply industry on a general level,

2. derve hypotheses that predict how product visuals affect development control and

product success in the supply industry .

2 3 Method

These objectives were achieved in three sections.
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Section 2.4 picked up the general questions on development control, effects and drivers and
reviewed past literature. The findings were summarised in a model of product development

in the supply industry.

Section 2.5 picked up the general questions on success strategies of component suppliers
and reviewed past literature. In order to identify whether success is driven by control, the

strategies were compared agamst the model of product development.

Section 2.6 used the model of product development and the success strategies identified in
the previous sections to conduct a series of case studies in industry. Based on the findings, a
number of hypotheses were developed predicting the impact of product visuals on
development control and product success in the supply industry. To find answers to the

specific questions, the hypotheses could later be tested on a larger scale.

The model 1n figure 2.1 summarises how the research questions were dealt with in the

sections.

How can suppliers exploit Will suppliers be more
visual aspects for their successful if they control more
company’s success of the visual development? section 2.6

conduct case studies,
develop hypotheses

How are product

Are success strategies visuals controlleq in
driven by control? supply relationships

section 2.5
literature review

How is product
development controlled
in supply relationships?

What success strategies
can suppliers follow?

section 2.4
literature review

What are the effects and
drivers behind the

different levels of control

What drives different
levels of control in
visual development

figure 2.1 model showing how the research questions were dealt with in the sections
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2.4 Model of Product Development

Chapter 1 demonstrated that supply relationships are complex and occur on different
organisational levels (see also Knuf and Inns, 1997 [*°]). The following section picked up
general questions on development control, their drivers and effects and summarises the

findings in a model of product development in the supply industry.

2.4.1 Objectives
The objective of the following section was to:

1. establish how product development is controlled in supply relationships,

2. 1dentify the dnivers and effects behind the different levels of control.

2.4.2 Method
In order to achieve these objectives, nine studies on product development in the supply

industry were reviewed:

1. establish the different forms of organising product development in supply

relationships,
2. identify the drivers behind the different forms of organisations,
3. identify the effects on how suppliers design their components,

4. summarise the findings in a simple model.

Figure 2.2 sets up the model of product development showing the basic relationship

between drivers, organisation and effects.

: Development organisation

figure 2.2 model of product development in the supply industry

To structure key issues and terms of each study, a template was developed shown in table

2.1
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table 2.1 template for structuring studies on product development in supply industry

Author:=.omii .0 Name of the author and year of publication
Background :::i .. . Brief description of the study and its background
Development:. ...~ : How the author classifies different forms of development organisation in

organisationin - . - supply relationships.

Supply Relationships -

Drivers. -~ "7 " What are the drivers, i.e. the strategic considerations, business and
4l e s technology factors behind these forms of organisation.

iiiiiiiiiiiiiii

ttttttttttttt
" "
T 0.

llllllllllll

Effects - i How do the different forms of organisation affect supplier operations

-

[
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iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
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2.4.3 Results

using the template format shown 1n table 2.1. The results are presented in tables 2.2.-2.6.

table 2.2 literature review on product development in supply industry (a)

Author  Siebert, 1990 ['] Hermes, 1992 [ ']
:Ba'_ckérjound__ Portfolio model based on | Portfolio model based on ‘core
- Transaction Cost Theory competence approach’. The model helps
~ helping lead manufacturers to | lead manufacturers to select appropriate
- select appropriate product R&D strategy:;
... development strategy.
?pevelopmentf.; * Vertical Integration e Integration - x )
-orgamsatlon G . . .
insupply Cooperation Cooperation
;relatmnshtps;é;;_ « Market sourcing * Qutsourcing

Drivers  To achieve maximum The decision whether a company should
e ;.__,.; . profitability companies have to | develop a certain technology inside its
- optimise their Transaction cost | organisation or give the development to

-~ and Organisation cost structure | suppliers depends on :
-~ and choose the right

~integration/ outsourcing mix * whether the technology is important for

| the lead manutacturer’'s

competitiveness
| _ * whether the lead manutacturer's
| knowledge of the technology is
» sufficient
§ highy Sh‘;?;;?:g Cooyperation
NO
5 s (asasoro )
Lo
-
e Dedsion Vertiod YES
B .O? low| insignificant | Integation

G YES

Transaction Costs
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table 2.3 literature review on product development in supply industry (b)

Wynstra, 1996 [*]

Bongardt, 1990 [ ]

Background | Relationship model explaining

B e { different levels of lead

- | manutacturer control over the
- development process.

— —

Portfolio model expEi—ning the
relationship between purchasing and
development

e =

Development
organisation
insupply

relationships

—_— — e

. rgL_Jpplied, supplier is servant

* shared, supplier is partner

* sourced, supplier is creator

Drivers | Lead manufacturer control over

i - {the development process

~lincreases with:

. |'* component importance for the

S differentiation of the final
product

* component importance for
system integration

The extent and content of co-operation
depends on

* knowledge difference between
customer and supplier

* functional importance of the
component for the performance of the
final product

« financial importance of the
component for the cost of the final
product
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table 2.4 literature review on product development in supply industry (c)

Author  Fiocca, 1982 []

Background Portfolio model for purchasing to
| - identify priority components

Development « bottleneck components
‘organisation

insupply = Strategic components

relationships « leverage components

[_-— non-critical

Kraljic, 1983 []

Portfolio model for choosing an
appropriate purchasing strategy

* early involvement

* co-development

Drwers -~ Factors determin'i_ng the
- ~_component type

* component strategic

e importance
G ~« difficulty of managing supplier
’
i
: 1
""" - botleneck strategc
g nign component | component
5
- |
SR g% |-
e E low non-aitica |E’UHC@
B e = ' T ponent
Gaamandmmimana 0 l
. ow oh
LS s frateglc Importance of
S component
Effects --

Factors determining the relationship type

« component importance for purchasing

| * complexity of supply market

ealy

‘5Ehl@ Involverment | cooperation
£
= 2
. et ’
&5
§ % eqal

2 low | non-altica mmver‘;’.ﬁm

low high
strategic Importance

of component
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table 2.5 literature review on product development in supply industry (d)

Author . Bwpnnaccorsi and Lipparni, 1994 | Muffatto and Pannizzolo, 1996 [}
[ ]

Background §tudy analysing how firms Studyﬁcombaring the structure of Italian
- - Involve their suppliers in and Japanese motorcycle industry. One
innovation. aspect was supply relationships.

Development + Traditional + traditional supply relationships

organisation  + Japanese « co-design partnerships
insupply * autonomous suppliers
relationships

Drivers = | \ - -
Effects Traditional Traditional
~ Suppliers are involved after the | The lead manufacturer carries out all
design is completed and design activities on its own and gives the
- technical specifications are supplier the exact specification required
. issued. The Design process is a |to make the component. Interaction

. Dblack-box for suppliers and the between parties is limited to whether or
. information disclosed by the not the parts conform to the

R leading firm is limited. Suppliers | manufacturing specification.

. arerequested to quote a price Co-desion
. and offer tull technical and J

- commercial conditions against Personnel from suppliers participates

. giventechnical specifications. | directly in the lead manufacturer’s

o product development team. Suppliers
S Japanese are involved from an early stage in the
- Involvement of suppliers | development process and responsible for

. normally takes place in the | specific sub-projects or components.

.. concept stage before the design | They offer a series of possible

... ofthe new product. This istrue | alternatives that influence the final
. especially for first-tier suppliers | design resuilt.

. responsible for design,

. development and sometimes
- assembly of integrated parts and | Suppliers autonomously both design and

Sy systems. produce components. A producer uses

e the component in the assembly of its
Ao > pTOdUCt.

Autonomous suppliers
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table 2.6 literature review on product development in component supply industry (e)

Author Calderini and Cantamessa, 1997 [

Background | A survey amongst supply companies located in
i { the area surrounding Turin in north western
Italy.

Development |+ Type A
‘organisation |+ TypeB
' ¢« TypeC

— ==

Type A

| Companies design products first and market

| them later. Design specifications are based

- { upon own market analysis techniques and are
i not related to a specific tender. The focus of
. ldevelopment is the product itself. Companies
| offer standardised products through catalogues.

Type B

| Companies compete through tenders which are
. related to a specific product. The supplier
.. loperates upon an engineer-to-order basis and
~ ldesign activities unfold at the same time as
- | salestransactions. Companies offer
. lcustomised products on an engineer-to-order
i basis.,

| Type C

| Companies receive detailed drawings from
| their customers for customised products. Their
~I'main concern is to provide manufacturing
- 1 processes and facilities.
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2.4.4 Discussion

47

The information found in the nine studies had been summarised and structured in tables 2.2-

2.6. The following section discusses differences and similarities in the studies.

Development organisation

A varicty of models has been forwarded defining different forms of development
organisation in supply relationships. The different forms of organisation determine how
product development is controlled in supply relationships. Despite the differences in

terminology, most studies have used a three-fold classification:

]. integration by the lead manufacturer: suppliers are only responsible for component

manufacturing and have no control in component development,

2. collaboration: lead manufacturers and suppliers jointly develop components,

I

and lead manufacturers are simply market-sourcing components.

Based on this result, the three forms of development organisation were added to the basic

model of product development (see figure 2.3).

figure 2.3 model of product development with forms of development organisation added
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Table 2.7 shows the variety of terms found 1n the studies. The first column lists the names
of authors and the year of publication of the study. The 2nd column lists the terms that can
be classified as integration’ by lead manufacturer. The 3rd column lists the terms used to
describe collaboration’. The 4th column contains the terms used by each author for

‘autonomous supplier’.

table 2.7 terms used in literature. development organisation in supply relationships

author Integration Collaboration Autonomous
Siebert, 1990 Integration Cooperation Market Sourcing
Hermes, 1992 Integration Cooperation Outsourcing

Bongardt, 1990

Bonnaccorsi, 1994 Traditional Japanese

Muffatto, 1996 Traditional Co-design Autonomous supplier

Calderini, 1997 - Type C Type B Type A

Wynstra, 1996 ' Design supplied Design shared Design sourced

Fiocca, 1982 ' Strategic/ Leverage Bottleneck components
components

Kralijc, 1983 Early invoviement/ co- Non-critical

development
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Drivers

The previous section explained the three-fold classification system which most researchers
have used to describe different types of development organisation in supply relationships.
The forms of organisation, i.c. integration, collaboration and autonomous, determine how
product development is controlled in supply relationships. Some authors have specifically
examined the factors driving a lead manufacturer’s decision to select one of these levels. The

subject backgrounds and approaches vary quite considerably. It is therefore difficult to

identify common themes.

Sicbert developed a portfolio model with which lead manufacturers can select an
appropriate form of supply organisation. He based his approach on Transaction Cost
Economics. This school of thought argues that lead manufacturers delegate work to

suppliers in order to optimise their cost structure. The main contributors to Transaction

Cost Economics are Coase, 1937 [**], Williamson, 1975 [*°] and Teece, 1976 [*°].

Hermes and Bongardt based their models on the Core Competence approach which business
literature introduced in the early 1990’s (see Prahalad and Hamel, 1990 [*"]). The Core
Competence approach promoted the view that companies must concentrate their in-house
resources on developing a unique combination of technologies, skills and knowledge in
order to be competitive. This implies that technologies and skills which are not core to the

business should be left to suppliers.

Siebert, Hermes, Bongardt, Bonnaccorsi, Muffatto and Calderini examined product
development processes in supply relationships. The studies of Wynstra, Fiocca and Kralijc
originated from the field of industrial purchasing. Their objective was to develop tools with

which industrial buyers can optimise their supply portfolio.

Despite the differences in emphasis and subject backgrounds, most authors suggested that
lead manufacturers should consider component importance for the final product before
choosing the development organisation. Wynstra expressed component importance in terms
of its functional, performance and financial significance for the final product. Hermes argued
that component importance depends on its technological significance for the company’s
competitiveness. Bongardt pointed out that component importance is determined by how it
contributes to the differentiation of the final product and to the integration of the core
technology. Fiocca and Kralijc used the general terms ‘component strategic importance’ and

‘component importance for the purchasing function’.
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Hermes and Wynstra identified knowledge of lead manufacturer as a further driver which
determines organisation in supply relationships. If lcad manufacturer knowledge 1s

insufficient they rely on suppliers to support the development project.

Other factors mentioned 1n the literature hike difficulty of managing the supply account,
customer attractiveness, strength of the relationship and complexity of supply market stem
from the field of industrial purchasing and are less relevant to the product development

function.

Table 2.8 summarises the variety of drivers found in the studics.

table 2.8 terms used in literature: drivers behind development organisation

author .. drivers behind product development organisation
Siebert,1990 '
Hermes, 1992 component importance for the competitiveness, lead manufacturer

knowledge of component technology
Bongardt, 1990 component importance for the differentiation of the final product

Bonnaccorsi, 1994
Muffatto, 1996

Calderini, 1997

Wynstra, 1996 ~importance for function, performance, cost of final product, knowledge
of lead manufacturer

Fiocca, 1982 ~ strategic importance

Kralijc, 1983;2'_ - importance for purchasing
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Bascd on the results of the literature review, the drivers component importance for final

o1

product and product knowledge of lead manufacturer were added to the model (see figure

2.4)

figure 2.4 drivers behind different forms of development organisation
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Effects
The previous sections described three basic forms of development organisation in supply
relationships and 1ts drivers. The following section examined how the different forms of

organisation affect supply company operations and product design.

Bonnaccorsi and Lipparni, Muffatto and Pannizzolo, Calderini and Cantamessa suggested
that the different forms of organisation affect supply companies in terms of their
involvement in the development process. One aspect of involvement is timing during the
development process. Bonnaccorsi and Lipparni differentiated between supplier
involvement after design 1s completed and supplier involvement during the concept stage.
Muffatto and Pannizzolo classified involvement at early and involvement at later stages.
Calderini and Cantamessa compared supplier design activity before and after sales

transaction.

A further aspect of supplier involvement is the level of supplier responsibility during the
development process: Bonnaccorsi and Muffatto pointed out that suppliers are merely
responsible for component production and have no responsibility for development 1n
traditional relationships. Suppliers and lead manufacturers take design decisions jointly in
collaborations. Supplier responsibility is highest when they develop components

autonomously without lead manufacturers.

The effect different supply relationships have on product design were described by Calderini
and Cantamessa: Components become customised 1if lead manufacturers integrate
development or collaborate with suppliers. Design is less customised if suppliers develop
components autonomously. Table 2.9 summarise the variety of effects identified in the

studies.
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table 2.9 terms used In Iiterature: effects of development organisation

author effects of product development organisation
Siebert, 1990

Hermes, 1992

Bongardt, 1990

Bonnaccorsi, 1994 timing of invoviement, responsibility during invovlement

Muffatto, 1996 iInvovlement from early or late stage, amount of design entrusted to
supplier

Calderini, 1997 design activity in relation to sales transaction,

customisation of component
Wynstra, 1996

Fiocca, 1982

Kralijc, 1983

Based on the results of the hiterature review, the ettects supplier involvement and

component customisation were added to the model.
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figure 2.5 model of product development with effects added

The Impact of Product Visual Aspects on Development Processes and Success in the Component Supply Industry



Hypotheses Development 54

2.4.5 Conclusions

The objective of section 2.4 was to:
1. establish how product development is controlled in supply relationships,
2. 1dentity the drivers and effects behind the different levels of control.

Different forms of development organisation determine how product development 1S

controlled in supply relationships.

integration: component development is controlled by lead manufacturers, suppliers have no

control and are only responsible for production;
collaboration: lead manufacturers and suppliers jointly develop components;
autonomous: suppliers are in complete control of component development;

The different levels of control are largely driven by the importance of the component in the
final product and product knowledge of lead manufacturer. They affect supplier

involvement 1n the development process and the degree of component customisation (see

figure 2.6).
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figure 2.6 model of product development in supply relationships showing drivers, forms of organisation
and effects
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2.5 supply company success

Section 2.4 reviewed past literature for information on development control, its drivers and
cffects in the component supply industry. The findings were summarised in a model of
product development organisation in supply relationships. The following section picked up

the general questions on success strategies of supply companies.

2.5.1 Objectives

The objectives of the following section were to:

. review success strategics for supply companies,

2

2. examine whether the success strategies depend on supplier control in product

development.

2.5.2 Method

[n order to achieve these objective, four studies on success strategies in the supply industry
were reviewed. Each study was structured using the template shown 1n table 2.10. The
success strategies were then compared against the model of product development of section

2.4.

table 2.10 template for structuring literature on supplier success strategies

Author - name of the author and year of publication
- ac gro_und _ brief description of the study and its background
uccess strateg - - success strategy put forward by the author
easoning i ~ what the author based the success strategy on, how the author justified

the suggested strategy.
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2.5.3 Results

Four studies on success strategics in the supply industry were reviewed and structured using

the template format shown in table 2.10. The results are shown in tables 2.11- 2.13.

table 2.11 literature on success strategies in supply industry (a)

Author
Background

~therole of suppliers in the writing
- of design specifications.

Success
strategy

Reasoni

- Suppliers should dt;;e-lop com|5|ex Suppliers that cannot compete on price

Paliwoda, 1994 [ ], 1993 [*'] Muller, 1994 [*]
The authors analyséd supply | The author examined marketing stra't—egieé
. relationships in the European of supply companies.

aerospace industry and examined

and customised components. They | should differentiate their components.
should become involved very early | Supplier involvement in development is

~during the development process, | key to a differentiation strategy.

preferably at the specification
stage.

~more successful than suppliers of

Suppliers of highly complex The author based his suggestion on
customised 'system-solutions' were | Porter's of basic competitive strategies:

standard components. Suppliers of | price leacersiilp

~ standard components could easily | differentiation

- be replaced by cheaper suppliers
- atany time. Suppliers of highly

complex, customised components

~ had a more stable market. If
- suppliers were involved early at
- the specification stage, they could

tailor specifications towards their
offer. After such specifications
were released, other suppliers

| were unable to enter the market.
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table 2.12 literature on success strategies in supply industry (b)

Aut:h_o:r Inns and Hands, 1998 [

SM&P Unternehmensberatung, 1993 [*°]

Baclfground The Design Researmehtre

The management consultancy examined

- published a case study on a supply | recent changes in the European

~ company to Land Rover.

e e ————

automotive supply industry.

Success ~ Suppliers should offer a design
strategy  service and build stronger
St -~ partnerships with their customers.

Sdppl_ie?s should invest in R&D.

Reasoning In-house design capabilities
~ allowed the company to become a
~ black-box supplier to Land-Rover
- adding high value to its products.

|

SM&P argued that global sourcing policies
of large auto manufacturers and increasing
competition from companies in countries

| with low labour costs has put many
suppliers in Western Europe under severe
price pressures. Suppliers should therefore
| pursue a differentiation strategy and create
Innovative components which ensure

higher prices and protect against low-cost
competition.
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table 2.13 literature on success strategies in supply industry

Author - Backhaus, 1992 [7]

Bacng"?ound The author suggested emancipation strategies
' ~ with which supply companies can become less
dependent on their lead manufacturers.

Success _ Backhaus suggested a strategy called
strateqy  Mehrstufiges Marketing (multistage marketing):

- Suppliers should differentiate components and
- make them identifiable and important for the
- quality and perceived quality of the final
- product.

Reasoning Lead manufacturers are less likely to substitute
- asupplier's component if the component has a
- positive effect upon the end-user’s purchasing
. decision.
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2.5.4 Discussion of results

The success strategies put forward by the authors are all based on Porter’s basic competitive
strategics. Porter, 1980 [*'] recommended that companies must choose between two basic
strategics if their business 1s to be successful. Companies can either offer the lowest price
along with acceptable quality or they must provide highest quality or the most differentiated

otfer.

Interestingly, all studies in the literature review are biased towards differentiation. This may
partly be due to the fact that differentiation 1s often considered the superior strategy
generating higher revenues than price leadership (see Buzzel and Gale, 1987 [**);

Ughanwana and Baker, 1989 [*]).

All studies in the review emphasised that suppliers require substantial control 1n

development if they decide to pursue a differentiation strategy.

Paliwoda and Bonnaccorsi discovered that by being involved early during the writing ot
specifications, acrospace suppliers created lock-in effects for their lead manufacturer.
Suppliers tailored system specifications to their component design so that aircraft

manufacturers were unable to change to other suppliers during production.

Backhaus argued that suppliers who are in control of the development process can create
components which are identifiable to the end-user and important for the quality or quality
image of the final product. Suppliers will become less dependent on lead manufacturers it

such components generate a demand pull from end-users.

Inns and Hands suggested that suppliers may use their design skills to create components
which add high value to the final product thereby building strong partnerships with lead

manufacturers.

SM&P Unternehmensberatung and Miiller simply recommended that suppliers should mvest

in R&D in order to differentiate their components from the competition.
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Supplicr control in the development is critical in all success strategics put forward.
Supplicrs should therefore work on the autonomous or the collaboration level. These two

levels have been marked on the model as shown in figure 2.7.
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figure 2.7 model showing the two forms of development organisation which have been shown to bring success
to suppliers
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2.5.5 Conclusions
The objectives of section 2.5 were to:

1. review success strategics for supply companies,

2. examine whether the success strategies depend on supplier control in product

development.

Based upon Porter’s differentiation approach, researchers recommended that suppliers

should control the development process which allows them to:
 differentiate their components from the competition,

* tailor specifications towards their component design thereby locking lead

manufacturers into the relationship,

* develop components which are identifiable to the end-user or important for the

quality or perceived quality of the final product.

In order to implement these strategies, suppliers should work on the autonomous or

collaboration level.
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2.6 Productvisuals in supply industry

Section 2.4 reviewed past literature for information on development control, its drivers and
effects in the component supply industry. The findings were summarised in a model of

product development organisation in supply relationships.

Section 2.5 picked up the general questions on success strategics of supply companies,
identified strategies and found that supplier control in product development is critical for

their implementation.

The specific questions on how product visuals affect development control and product
success in the supply industry could not be answered on the basis of past Literature.
Therefore a series of case studies were conducted. The findings of these case studies led to
three hypotheses which predict the impact of product visuals on supplier control and

product success. Testing the hypotheses on a larger scale would help to establish:
1. How product visuals are controlled in supply relationships
2. What drives different levels of control in visual development.
3. Whether suppliers can benefit from visual aspects of final products

4, Whether suppliers can benefit from controlling visual development.

2.6.1 Objectives
The objective of the following section is to develop a series of hypotheses which predict the

impact of product visuals on supplier control in development and on product success.
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2.6.2 Method
[Information on product development and supply relationships was analysed in seven
industrial case studies. The method was based on the analytical induction technique as

suggested by Johnson, 1997 [**]. Table 2.14 shows the Johnson method. Table 2.15 lists

how the technique was applied 1n this study.

table 2.14 list of phases of analytical induction suggested by Johnson, 1997

phase | Gain access to the phenomenon of interest.

phase || Define phenomenon whose variation is to be explained and identify
i variations. Categorise those variations in terms of shared
characteristics and differences.e.q. case category A, B, C

phaselll ~  Create a provisional list of case features common to each identified
' category. Review for any deviant cases of the phenomenon which lack
case features common to cases initially put in the same category.
Explain variations.
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table 2.15 list of phases, applying analytical induction for this study

phase |

phase ll

Gain access to the phenomenon of interest

i

e

rrrrrrrrr

se

(Gain access to industrial companies and obtain information on

product development in supply relationships.

- Define phenomenon whose variation is to be explained and f&enﬁfy

variations.
1. Review the supply model developed in section 2.4.
- 2. List the model features of the categories.
3. develop qualitative questions (what-, why- how- questions) using
the model features.
4. Design an analysis template based on the qualitative questions.

~ Categorise those variations in terms of shared characteristics and

~ differences.

.. B

- Create a provisional list of case features common to each identified

Structure the case study information acquired in phase | using the

analysis template.

.~ category
1.

Review the structured information.

2. Compile a component list out of ‘what’ information.
4, Extract ‘why and how’ information for each component and

Decide whether component contains visible elements or not.

determine the form of development organisation (integration,

collaboration, autonomous).

- Review for any deviant cases.

Discuss the findings and define component categories.

- Explain variations

6.

Examine to what degree suppliers have controlled visual
development and whether visuals have affected product success
In the supply industry.

Develop hypotheses which predict the impact of product visuals on
development control and on product success in the supply
industry.
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Esso Retail

Esso Retail 1s part of Exxon-Mobil Corp., the world’s largest integrated oil company. The
author had approached the head of Esso’s Retail Engineering Services Office for Central
Europe during Esso’s visit to the HIBY-ELAFLEX production facilities in summer 1996.
The head of Retail Engineering invited the author to Esso’s Central European office in

Hamburg and to the international headquarters in Brussels.

Although HIBY-ELAFLEX and Esso have had a good relationship for more than 30 years,
it proved very difficult to get detailed information out of Esso’s technical staff, The oil
company had just rearranged its international management structure and staff had been told
to build more formal relationships with suppliers. Over the past decades national managers
had developed close personal ties with a number of key supply companies. It was now
Esso’s intention to crack regional networks in order to cut costs and optimise the global
supply chain. Prime experts in every national office had been made redundant. They were

replaced with staff from other divisions like refining, exploration.

Table 2.16 gives general background information on Esso. The case study can be found in

Appendix 1.1.

The Impact of Product Visual Aspects on Development Processes and Success in the Component Supply Industry



Hypotheses Development

table 2.16 summary of general information on Esso

background  company visited

Esso <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>