4

Network Perspective

The framework of this research project determines that the point of focus
should be on network-based product development. The network perspective
is interesting in that our study of literature (Eppinger, 1993) (Clark &
Wheelwright, 1993) (Coldmann & Price, 1995) (Caffyn, 2000) (Hart, 2001)
as well as most of the secondary cases indicated that product development
subject to time pressure employed and toke place in networks. Thus, the use
of network could be the explanation for higher speed in product development.
Moreover, networks could also be the explanation for a lowering of speed
in product development. Networks can be defined as both physical, internal
networks within the business, external networks established together with
customers, suppliers and other network partners. Networks can be a mix of
internal and external networks both physical, digital and virtual networks.
Virtual networks come into existence when needed and when there is a task
for the networks to accomplish.

The case examinations left us with the clear impression that there was
a tendency for product development taking place in the businesses to move
towards a wider and earlier use and interaction with external networks and
network participants.

In other words, there was not only a trend towards several functions of the
business being involved at an early point in the PD process but also a trend
towards the networks of the businesses becoming involved at an early point
in the PD process (Case No. 55 ScotlT, Case No. 13 Mayekawa, Case No. 11
Rossflex).

Some of the secondary case businesses also stated that participation of
external networks and network partners were a prerequisite for the successful
course of a product development process. It seemed that the businesses
generally wished to involve in particular the customers and the suppliers in
the network at a very early point in time of the product development process.
The businesses also claim that network and the handling of networks were
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the two main reason for the success of the businesses of the Italian design
industry (Verganti 2001). It seemed as if network based product development
could add value to product development.

However, there can be many definitions of the concept of network, and in
addition, the concept had been the subject of major research during the years
up to 2003 (Héakonson, and Hékonson & Johansson, 1985) (Rind, 2000).
(Nielsen, 2001).

Generally, I identified three central types of network which do not nec-
essarily conflict but rather showed the different characters of a network. The
different kinds of networks apparently allow for various possibilities. The
businesses can achieve several synergy effects by combining such different
kinds of network not least in relation to high speed product development. The
network types included:

1. The physical network perspective — internal and external networks
2. The computer network perspective
3. The virtual network perspective

In the case research I identified 3 characteristics of networks as seen in the
Table 4.1 which involved different mixtures of the above mentioned network

types.

Table 4.1 Shape of the network components

The Main Components Example

Context Characteristics of Networks

Stable networks Networks mainly based on physical Industrial groups,
and stable networks often internal branch groups
and dominated network

Evolving networks Networks based on a mix and evolving  PUIN network
system of networks — Physical networks,  group, EU
ICT — networks, virtual networks community,

Dynamic network Networks based on a mix of dynamic Virtual network
networks with high degree of dynamic groups, Ambia

where network partners constantly
comes in and goes out. Often there
is no formal network leader.

4.1 Physical Network Perspective
4.1.1 Theoretical Approach

In general terms, the network approach implies as shown in Table 4.1
that industrial activities (manufacturing of goods, product development,
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marketing, purchasing, etc.) are seen to take place within a network of
exchange relationships between producing businesses, suppliers, customers,
distributors, research organizations and other types of industrial actors. The
members of the network performed complementary, competing or otherwise
interrelated activities whereby certain resources are consumed and others
transformed into new resources.

“The actors are linked to one another through various kinds of
interaction processes in which resources are exchanged or used in
joint activities. The network is thus the arena in which industrial
actors compete and cooperate with one another in order to achieve
their goals. For the individual actor the surrounding network con-
stitutes an important part of the environment in which it operates.
Its freedom to act is very much determined by the characteristics
of the network, which give both opportunities and constraints.”
(Laage-Hellmann 1989)

Actors, activities and resources were the three main groups of variables in the
basic physical network model (Hakansson and Johanson, 1985; Hakansson,
ed., 1987).

Actors are defined as those who perform activities and control resources.
One can identify actors at several organizational levels, such as individuals,
departments, divisions, firms, and groups of firms. Actors control resources
of various kinds. Physical assets (raw materials, equipment and other types of
goods), information, knowledge, competences, labour and money are some
important types of resources used by industrial actors when they perform
activities. Some of these activities are carried out under the control and
management of one actor. New or improved products and resources were
created by combining, refining or changing existing products, resources
and competences to develop new products for the future. They were called
transformation activities and could either be incremental or radical by char-
acter. Other activities involve two or more actors that were exchanging or
transferring resources or performing other types of joint activities. They are
called exchange activities.

Transformation activities can be manufacturing of goods and Research &
development (R&D). The aim of a single R&D activity is to produce new
scientific or technological knowledge or to develop new industrial products,
processes or applications. These can either be radical or incremental, new
products.

In industrial networks each actor’s transformation activities are more or
less dependent on a number of past or future transformation activities and tacit
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knowledge performed and developed by other actors. This dependency can be
more or less specific. There is a specific dependency between two actors if at
least one of them is dependent on the activities of the counterpart. However,
dependency could also be more general in nature, when the dependency is not
related to one specific counterpart, but rather to an involvement in the network.

The function of exchange activities is to handle the activity dependency
between actors. Commercial exchange serves to link production activities
performed by different businesses with the market. Technological exchange
serves to link the product development activities of different interdependent
firms technically and link R&D performing actors to each other to complement
or develop their own resources with external competence.

The stronger the specific dependency between actors, the more they will be
inclined to develop and exchange relationship with each other. A relationship
can be said to exist when two actors are aware of each other and perceive
each other as counterparts or partners in an exchange process. Relationships
can be either occasional or short-lived e.g. some types of virtual networks.
Such relationships do not lead to any ties or bonds between the interacting
parties. Lasting relationships, characterized by a higher or lower degree of
stability and closeness can also be the case. The intensity of interaction can
vary over time. If the tie is strong enough, a relationship can even persist over
long periods without any exchange taking place. The relationship can be said
to be “sleeping”; that is the two actors know each other and, if needed, are
prepared to recommence the exchange — virtual networks.

Exchange may lead to mutual adaptations and commitments being made
by the parties. This leads to a strengthening of the relationship and to a further
increase in the specific dependency.

In contrast to transformation activities, exchange activities are never
totally controlled by only one actor. The fact is that at least two actors must
be involved in order to produce an exchange situation. This does not imply,
however, that the influence is evenly distributed. One of the actors may be
more powerful than the other and therefore be in a position to exert a higher
degree of influence on the exchange process.

All existing industrial actors are normally members of a global, worldwide
network of relationships. Each individual actor is not directly linked to every
other actor in the global world but are each actor will be directly related to a
small subset of all potential counterparts. These relationships may be built on
business or other types of exchange and imply a larger or stronger dependency
among the interacting parties. The industrial network is thus characterized by
certain of its members being linked through strong ties, while others are linked



4.1 Physical Network Perspective 135

through weak ties. Still others are not directly linked at all, but only related to
each other indirectly, i.e., via one or several intermediate actors, or through
general dependencies.

This way of viewing the global market means that the interest of the
researcher is focused on the structure of the network in network based high
speed product development and the pattern of interaction and interplay among
the actors when product development is carried out under pressure of time
and speed. The network model shortly summarized above provides a set of
concepts which can be used when approaching a problem or question from a
network perspective.

The network approach has been chosen as a starting point for the empirical
research. However, there are certain methodological problems associated with
the usage of the network model.

One concerns the delimitation of the network. It is impossible, of course,
to consider the entire global network of product development relationships.
For all practical purposes, the network has to be delimited given the context
and the specific issues or problems of the product development project to be
addressed. The focal network in this research is defined as those actors which
are tied together in relation to a certain product development project.

Attention is then focused on the interplay which takes place among these
actors. What happens outside the network boundary is left aside or treated as
part of the general environment.

Another problem has to do with the choice of actor level. The individ-
uals who represent a particular product development organization do not
necessarily act “as one man”. Each of them have their own personal goals,
ambitions and perceptions, and these do not necessarily coincide. Furthermore,
different individuals may have contacts with different types of counterparts.
For example, the marketing and R&D people may have parallel and more
or less separate contacts with a customer firm. Such parallel person-to-
person relationships may be strongly connected, but they may also live their
own lives without influencing each other too much. The complete exchange
relationships which develop between various businesses and organizations
in the industrial network may thus contain several more or less independent
personal relationships.

In this research such latter relationships are called “informal product
development models and processes” based on informal product development
networks.

In the empirical part of the research the aims was to verify and document
these informal processes and clarify their influence on time and speed in
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product development. The focus was mainly on the internal physical informal
networks as the external informal networks will demand a much wider research
plan. However my hypo these was that these external informal networks have
big influence to network based product development.

In this research the focus was on product development in networks.
As stated in Chapter 1, there were strong reasons to believe that a very
large share of the product development toke place within inter-organizational
relationships. In Hékansson (ed., 1987, Ch. 1) three arguments were put
forward as to why this should be the case. These arguments were related
to knowledge development, resource mobilization, and activity coordination
respectively (Corso, 2001).

It was well known that product development often emerges at the interface
of different knowledge areas. Product development exchange in relationships
could therefore contribute to knowledge development by bringing together
different bodies of knowledge. Firstly, an “interactive effect” could be obtained
when the needs and competences of one business were combined or confronted
with the possible solutions known by another business. The second type of
effectisrelated to the fact that new product or process development requires the
combination of several different technologies and knowledge of fragmented
markets, which is the case in to days product development as stated before
in Chapter 1. When two or more actors with complementary competences
join forces in order to develop a new product or process a “multi-competence
effect” is produced.

The need to mobilize resources is another reason for actors to interact with
one another during the innovation process. In order for an invention, e.g. a
new product, to be used and turned into an innovation, the actors involved,
in the capacities of producers, users etc., have to adapt in different ways.
For example, the actors must learn how to use the invention and combine
it with other products. The invention also has to be adapted, revised, and
redesigned in order to be useful in different applications. The innovation
process, thus, has elements of learning, adaptation, and socialization which
require the investment of resources.

Here, the interaction among the actors involved plays a vital role in
ensuring that enough resources are mobilized. The mobilization process often
takes place in a context where the resources are scarce and where other
activities compete for the same resources.

The high degree of specialization in industry and fragmentation on the
global market required that product development activities in different parts
of the network had to be coordinated. The business had to gain a coordinated
overview over the possible network activities in all types of network.
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The importance of these phenomena made it fruitful to use a network
approach when dealing with questions related to high speed product develop-
ment. By identifying and examining the relevant network, one could increase
the understanding of how high speed product development occured in a certain
product development field. The pattern of product development in a specific
network could be characterized in such terms as:

1. What types of actors participate in product development? How are the
roles divided? Which actors dominate and control the development?

2. The degree of concentration, i.e. are the Product development resources
and activities controlled by a few or many actors in the network? Is the
product development concentrated within a few leading actors or does
it proceed simultaneously in many different places. Who and how is the
product development project managed?

3. The degree of integration and pattern of cooperation are of interest and to
what extent are the product development activities integrated with each
other? How much of the product development activity is carried out in
cooperation between different actors?

4. The direction and content of the product development work. The
emphasis is on:

e process or product development

standardization or differentiation

incremental and radical product development

large-scale or small-scale product development
rationalization of existing or development of new techniques
revolutionary product development models and processes?

The results and experience from the special study on literature and cases, as
well as other empirical studies carried out later on, had therefore been used
to further develop the integrated network based product development model.
The model is summarized in Figure 4.1. It consists of three main parts: the
exchange process; the actors; and the environment. The relationship between
the two actors A and B is created by the exchange process (i.e., the interaction),
which is affected by the characteristics of the actors and the environment. The
three parts of the model will now be described in more detail.

The Exchange Process in Network Based Product Development

The exchange which takes place within a relationship is a key concept in the
model. It means that two actors consciously interact with each other in order
to transfer resources or to perform some activity together. The most important
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categories of elements which are involved in the exchange between industrial
product development actors are physical products, information, knowledge,
proprietary rights, and financial assets.

The exchange process between industrial actors is complex and mult-
idimensional in nature especially when more actors are involved to the
product development project. Four main dimensions will be distinguished,
viz. commercial, technological, social, and financial. These dimensions are
not independent of each other, but constitute integrated aspects of the overall
exchange process.

Commercial exchange, whereby products or services are transferred in
exchange for money or some other form of payment, was the core of business
relationships. Commercial exchange itself, in a narrow sense, may require
a lot of exchange activities be carried out by the parties, e.g., sales calls,
negotiations, technical discussions, delivery of goods, payments, adjustments
of claims, and the performance of after-sales services. By definition, techno-
logical exchange comprises all those exchange activities which have a bearing
on product development. The scope of technological exchange may therefore
vary focus within broad limits. It can be anything from a one shot transfer of
a small piece of information to an extensive joint R&D project in which both
parties invest large resources. In some types of relationships, technological
exchange itself can be the primary purpose of the relationship. This is the case
when industrial businesses interact with universities, research institutes and
development businesses.

Technological exchange can also lead to the establishment of relationships
between firms producing similar or complementary products. It should be
observed that even though the main focus was on development questions
there could also be a commercial dimension in “R&D relationships™ of these
kinds. This was evident in connection with contract research, technology
licensing and the commercialization of independent researchers’ product
ideas and inventions by other businesses. Furthermore, commercial goals were
the underlying driving force when businesses interacted with competitors,
complementary producers or end-users in technology matters.

To summarize, commercial, technological, financial, and social exchange
constitute different aspects of the overall exchange process which takes place
within a product development relationship. The different types of exchange
are linked with and dependent on one another and cannot be seen as separate
processes. To understand one type of exchange, for example technological,
it is therefore not enough to analyze only that form of exchange. It is also
necessary to examine how that exchange dimension is related to other aspects
of the overall exchange process.
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Product Development Exchange

Keeping in mind that product development exchange is just one of several
aspects of the exchange process, the characteristics of the product development
exchange are interesting.

Broadly speaking, product development exchange means that two actors
interact with each other in a way which affects the product development in
either or both of the actors. There are three basic mechanisms whereby this
can happen:

1. The actors influence the each other’s internal product development
activities through exchange of information and knowledge or use of
power.

2. The actors get involved in mutual exchange activities whereby R&D
resources are transferred between the parties or put at each other’s
disposal.

3. The actors participate in a joint R&D project. Both parties allocate
resources for a common purpose and perform activities together with
the partner.

It was the hypothesis that information and knowledge transfer was a vital
element — a catalyst to high speed product development.

Exchange Process and Degree of Bonding in NB PD
Relationships

An important effect of exchange is that different kinds of ties or bonds are
created between the interacting parties: technical, knowledge, organizational/
administrative, economic, legal, and social. The degree of bonding in a
relationship can be seen as a measure of its strength and long-term stability:

e Technical bonds

e Knowledge bonds

e Organizational/administrative bonds
e Legal bonds

e Social bonds

A bond may sometimes be created through exchange activities taking place
within one major episode (e.g. the execution of a big product development
project which could be radical to the actors). But more often bonds were
created through a series of short episodes — incremental product development
projects whereby the bond was gradually, and often relatively unconsciously,
built up.
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Product development exchange played an important role in the creation
of bonds, especially the technical and knowledge-based bonds. Extensive
product development cooperation presupposes a certain degree of bonding
between the two partners.

Interacting Actors in NB PD

The process of exchange does not only depend on the elements exchanged
and the degree of bonding, but also on the attributes of the actors themselves.
Four main groups of influencing variables can be distinguished:

e the resources possessed by the actor,

e the transformation activities performed by the actor,

e the organizational structure by which the resources and activities are
organized, and

o the objectives and strategies pursued by the actor.

Macro Environment

The interaction between two actors takes place within a wider context,
which must be considered in analyzing the relationship. The interaction
product development model describes this environment in terms of the market
structure, the degrees of dynamism and internationalization, the position in the
supply chain, and the wider social system which surrounds the relationship.

Technological exchange may be affected in different ways. For example,
in an environment characterized by rapid market, technology, network and
business based competence change reliance on a single or small number of
development relationships can be risky. To obtain early access to new markets,
new technologies, scientific advances, new networks and new competences
may require a close and long-term collaboration which can only be maintained
with a few counterparts. The degree of dynamism may thus affect the product
development exchange within a relationship.

4.1.2 Network Interaction Model for HS PD

The actors (and the focal relationship) were seen as integrated parts of a
product development network of relationships. This means that there is no
distinct boundary which separates the actors from the environment. Actors are
linked to other members of the network through direct and indirect exchange
relationships.
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As indicated, the network based interaction in the introduction of the
product development model affects the attributes of the actors. In the model
these are characterized in terms of resources, transformation activities, organi-
zational structure and objectives/strategies. These characteristics are internal
in nature. If the actor is regarded as an integrated part of the network, the
position in the network also becomes an important attribute. The position
describes how the actor is related to the network through external relationships.
It can be defined in the following way:

1. The identity of those other actors with which the focal actor has direct or
indirect relationships.

2. The characteristics of these relationships (the existence of different types
of exchanges and bonds).

This means that all actors have some kind of unique position in the network.
The position is a result of the actor’s previous interaction with various
counterparts. It is never static but changes continuously as a result of the
exchange activities which take place, or do not take place, in the network.

Network position is an important concept for several reasons. Through the
involved relationships, position gives the actor access to external resources
which can be used as a complement to internal ones. These external resources
can be seen as indirectly controlled, in contrast to those resources which are
directly controlled through ownership or employment contracts. As a result, an
actor’s total resource strength, which is the base for its acting in the network,
cannot be assessed without considering how it is linked up with other actors.

The network based product development model increase complexity. It
makes it possible to include connections in the analysis of relationships and
thereby achieve a better understanding of how actors interact with each other.
Connection is an important concept.

Cooperation and Conflict in NB HS PD

The network based interaction model is based on the assumption that the two
parties have mutual interests in the product development project. The exchange
of goods, services, information, etc. which takes place within the relationship
is perceived by both parties to be beneficial. Otherwise the exchange would
cease.

It is therefore natural for the interaction model to emphasize the coop-
erative aspects of the interaction process. This is not to deny, however, that
conflicts may occur between the parties. That a relationship is old and close
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does not mean that the parties always act positively to each other and that
everything is fine. The parties can have more or less conflicting goals, which
may affect the exchange. Such conflicts can be solved, for example, by finding
compromises which are acceptable for both parties.

Certain conflicts arise within the network relationship without any influ-
ence from the environment. By extending the model to include three or more
actors, the possibility for other types of conflicts is opened up. Here it is the
connections between the relationships in the triad which create tension and
conflict among the actors.

As a first step, a simple framework for discussing the issue of conflict and
cooperation in networks will be outlined below. It is based on the assumption
that in all relationships there are both common and conflicting interests among
actors. As illustrated in different research, relationships can be classified into
more categories depending on the strength of the different interests.

The actors can act relatively independently without considering the con-
sequences for the counterpart. The interests of the two actors are in strong
conflict, for example because they are competing for the same customers or
the same product development resources.

In a broad sense, cooperation means that two (or more) actors engage
in mutually advantageous activities where both actors consciously take each
other’s interests into consideration.

The relationships are characterized by the existence of both strong common
and strong conflicting interests. In this kind of relationship the actors have
incentives to cooperate in certain fields and counteract each other in others.
For example, within a particular product development relationship knowledge
exchange may give rise to a conflict regarding the price or other terms of
knowledge exchange. This may lead one partner to start negotiating with an
alternative network partner in order to exert pressure on the partner. At the same
time the two businesses may be engaged in long-term product development
cooperation which is important for both of them.

The last situation is interesting. How does the interplay between the
cooperative and conflicting aspects function? How is this interplay affected
by connections to other relationships in the network? At the same time,
the secondary cases provided by earlier indicated that this situation is not
unusual in industrial networks. This does not only hold for supplier-customer
relationships. Businesses that are competing in the same market frequently
have strong common product development interests. They may, for example,
be interested in keeping product development at a certain standard level, which
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may result in direct cooperation between competitors. Other common interests
may have to do with standardization and technological development.

4.2 Computer Network Perspective

As our work became gradually more computer oriented up to 2003, the infor-
mation technological need of the various specialisations of an organisation
became increasingly accessible across functional barriers both internally and
externally. Through the use of network IT it was possible to re-interpret
specialist and fragmented information and to exchange such information freely
and internally.

Computer networks, however, enable the entire business to receive feed-
back in the form of opinions and to add individual learning. Until now such
knowledge had been stored in archives and in the heads of specific employees
and had only been furtively discussed over coffee or had even forgotten.
Computer networks encourage the employees to share and remember knowl-
edge if it was designed right. Furthermore, employees/network partners were
interested in transferring their knowledge.

Several researches showed that open computer network systems were
instrumental in making network participants feel more involved.

A visible and accessible network organisation helped to increase the
potential for improved idea and learning relation among network members.
This was expected to bring about improved speed, reduced costs, and increased
product performance and benefits e.g.:

e By allowing computer networks to expand time and compress space to
develop products. Thus, it is not necessary for the network members to be
in the same place at the same time in order to have a dynamic exchange.
Each participant is able to contribute to the network when it suits him or
her, and it is possible to establish relations across different internal and
external computer networks independent of the geographical or physical
placing.

e By abolishing competition for “transmission time” or “floor space” in
computer networks. All network participants can contribute at the exact
moment when they want to. Each network participant also has more time
to consider his or her contribution to the network and thereby raise the
quality of the outcome.

¢ By reducing the tendency among computer networks participants to keep
their opinions to themselves. The influence of “powerful persons” and
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“time-wasting persons” can be reduced by changing the facilities of the
computer network in a smart and intelligent way. Computer networks
can be used to advance learning in network cooperation, in particular
“double loop learning” (Bout/Hover, 1996). Double loop learning allows
for more flexible ways in which to organise the enterprise. Computer
networks tend to loosen stagnate structures which can often be found
in traditional organisation models based on the principle of control.
Computer networks can also increase amount of data and information.

On the basis of a computer network specific software specifications designed
specifically with the object of advancing learning could be established:

e | earning/problem solution databases

e Electronic learning packages

e Software systems designed for the support of individual and collective
learning can be included in the network, e.g. personal development
systems, catalogues on open learning, live resources etc.

e Product configuration

Practical Approach

The above-mentioned allowed for new network possibilities. The case research
(Case No. 60 Holcase; Case No. 61 Dolle) showed that such possibilities were
very important to high speed product development. Case 60 showed how
the case business can develop for 24 hours a day with product development
moving around the global market in a computer network. Furthermore, the case
showed how the business can develop simultaneously on sub-tasks in the
product development process. This meant that the computer network gave the
business several, different high speed effects.

4.3 Virtual Network Perspective

An increasing number of networks were becoming virtual (Coldmann & Price,
1999) (Mackinsey, 2001) up to 2003. The definition of a virtual network is:

“A virtual network is a network that exist when there is a task for it
but does not exist when there is not a task for it”

The increasing number of virtual networks had not been lessened by the
spreading of the Internet or by the tendency to work in networks. However, the
virtual network was not a new phenomenon, but the virtual networks became
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more advantageous during the years up to 2003 and the advantages of running
a network and being a participant in a virtual network had increased. The old
and well-known networks and organisation forms — the physical networks —
were often too inflexible, not sufficiently agile, and too burdensome in terms
of costs. This aspect conflicted with increased market demands for increased
speed, improved performance, and less costs as regards the industrial product
development.

The physical network and the computer network were often too costly
and resource consuming when running continuously. Therefore, the virtual
network was interesting where the network was only activated when there
was a task for the network.

A virtual network can be defined as follows:

“Customer-focused and opportunity based, and it must have a clear
and agreed upon set of objectives. Through the combination of the
core competencies of all its members, it must establish a set of world-
class core competencies to meet each opportunity” (Coldmann &

Price, 1999)

Coldmann & Price focused on the core competences of the virtual network
and on the drivers and benefits. They also argued that the above-mentioned
items would have a major influence on customers’ interest in buying products
and achieving integration with the virtual network.

Coldmann & Price emphasized the focusing on customer and opportunities
and stressed the importance of the virtual organisation having a common
ultimate objective. On the basis of case examinations we were convinced
that having a common ultimate objective of the product development task of
the virtual organisation was particularly decisive for a virtual network which
wished to improve time, costs, and performance. A discussion at the Salsa
Group (www.salsa.de) stressed the importance of the tasks of the virtual
networks. If the virtual network did not have a task, it did not exist and
consequently, there was no need and want for the virtual network.

This imposes certain conditions on the virtual network:

“The relationship among the partners in a virtual organisation
must include trust, open and honest communication, and compatible
management styles. The organisation must be able to make decisions
quickly and to disband relatively painlessly when the opportunity
that occasioned its creation has passed. It must have been organized
because no one member could have met the opportunity alone.
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It may be designed to be joined very easily to operate in dis-
tributed mode, to exploit concurrency, or to include competitors.”
(Coldmann & Price, 1999)

When it came to the product development process, there were a number of
characteristics and advantages connected to the virtual network:

“The virtual organisation can appear to customers as if it were, and
it can act like, a big business because of the access to complementary
competencies that it has in a virtual organisation. Look bag and
retaining the entrepreneurial nature of being small.”

“Regardless of size, the virtual organisation offers to its members
access to expanded markets, the ability to combine resources for
new markets, and the ability to cut the concept to cash time through
concurrency.”

“The virtual organisation has the ability to combine a disparate
set of core competencies and offer advantages to customers in
terms of systems reliability and capability. [...] the combined set
of core competencies can exceed the capabilities of the members
organisations acting either alone or in a non-integrated network.
A virtual organisation of small businesses can collectively take on
systematic tasks and be responsible for the manufacturing function
of a customer firm.” (Coldmann & Price, 1999)

At the same time, the virtual network provided the customer with a number
of advantages:

“Access to skills and experience of many different manufacturing
approaches (initially and over timer)”

“Focus on the system versus components”

e higher reliability

e better quality and consistency

e [ower cost for given functionality

e [ower internal development costs

o Flexible access to resources

e variable production quantities

e pay only for services needed, with backup access as needed
e more robust partnering (Coldmann & Price, 1999)
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The major problem or drawback of virtual networks was:
“The protection of intellectual properties.” (Coldmann & Price, 1999)

Many businesses deliberated whether to enter into or establish virtual net-
works these years. The strategic prerequisites for the functioning of a virtual
organisation are as a minimum:

1. Sharing infrastructure and risk

. Linking complementary core competencies

. Reducing concept to cash time through sharing

. Increasing facilities and apparent size

. Gaining access to markets and sharing market or customer loyalty
6. Migrating from selling products to selling solutions

DN AW

The backbone of a virtual network could be a mix of both a physical and a
digital network (Case No. 1 Zara) (Case No. 19 UK Chemicals). Therefore, it
was relevant to look into the existence of virtual networks.

4.4 Reflection on Network and High Speed Product
Development

The importance of network types to high speed product development was of
considerable interest to this project when considering the kinds of network
used in product development and the intensity and influence of the network
types on high speed product development. Furthermore, it was essential to this
project to examine the kinds of network which were used and could be used
in the early phases of a product development process to speed the process.

All our cases had therefore been carefully examined on the following
points as shown in Table 4.2:

Table 4.2 Network analysis of cases
Network Type Idea Phase Concept Phase
Participating Functions
Product
Development ~ Marketing Sale Finance Production HR Management

Traditional
Network
(Internal)
Traditional
Network
(External)




4.5 Network Perspective and Analytical Framework of Research Project 149

Table 4.2 Continued

Network Type Idea Phase Concept Phase
Participating Functions
Product
Development ~ Marketing Sale Finance Production HR Management
Virtual
network
Computer
Network

(E-development)

The objectives were to identify the involvement of networks and network
partners in NB HS NPD.

4.5 Network Perspective and Analytical Framework
of Research Project

The network perspective of this research project toke Hakonson and Hakon-
son’s network concept as its starting point combined with the concept of the
computer based and the virtual network. The network perspective presented
network solutions to and tools for explaining and substantiating high speed in
different product development courses.

The focus of this research project was to identify which internal and
external players were performing in the actual product development networks,
and to identify the roles such players were performing in order to produce high
speed in the product development.

This research project also focused on the kinds of networks which were
used in high speed product development.

It was of the utmost importance to examine the kinds of networks that
were used and the extent to which they could contribute to the explanation of
high speed in the product development.

In what way networks could help increase the speed of product develop-
ment and thereby shorten the product development process?

It was the hypothesis of this project that HS NPD projects were generally
characterized by two or more network partners as is illustrated in Figure 4.1.

NPD network partners were only relevant provided that the NB HS PD
core prescribes or allows network partners to be included in the product
development project. Consequently, this research project focused mainly on
the empirical evidence containing and applying networks in HS product
development.
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It was the hypothesis of this project that a HS PD course could increase
speed considerably when network partners were included. It was the hypothe-
sis of this project that it was advantageous to the business to included network
partners as early in the course of product development as possible according
to Figure 4.2. Furthermore, this project puts forward the hypothesis that the
involvement of network partners could influence all success criteria of a
product development course.

D@ Development MM Development Mm
D

Dovaopmant [ateine] <——> PSr—
D@ m— m— E
EED> Pe— re—
D@ Development |Maei Development |arkein
[P S—g o S—g o
D@ P— P—
D> R— e

) 4 v

Figure 4.2 Network partners at identical levels.

It was the hypothesis of this project that the kind of network partners which
the business asks to and should join the network and which were actually
becoming involved differs and should differ widely depending on:

e product development project

e product development model and process
o the market

e the technology

e the competences of the business

It was the hypothesis of this research project that one of the characteristics of
aNB HS PD course was that the individual network partners could be dragged
in or dragged out at different stages and gates which meant that the partners
did not necessarily have to be at identical stages as illustrated in Figure 4.3.
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Figure 4.3 Network partners at different levels.

This project puts forward the hypothesis that it was critical to businesses
product development and speed in product development that they were:

1. able to interfere with networks

2. able to find the right network partners for the situation in question

3. able to be fully aware of the individual differences of the partners in
regard to stage and gate levels

4. able to attract and repel the right network partners throughout the

project

The above-mentioned paragraphs have dealt with network based product
development models and processes in relation to speed in product devel-
opment. However, this subject also requires an additional discussion of the
direction which a business or a network of businesses wish their product
development to take, and of the success criteria according to which a prod-
uct development project must be judged. Such a discussion was vital and
necessary to manage high speed product development in 2003 and beyond.
Consequently, the discussion is conducted in the following chapter.
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4.6 Summary

The objectives of this chapter were to establish the theoretical foundation and
the theoretical concepts for my research project. Furthermore, this chapter was
meant to delimit and clarify the central areas of my research project.

Thus, it was determined that my research project defines the product
concept as a total product in the business-to-business market consisting of
tangible as well as intangible elements. Furthermore, I determined that I should
take the marketing point of view as my point of departure.

Additionally, I toke my starting point in an analytical framework the
fundamental structure of which was based on a combination of the stage and
gate model and the department stage model. Yet, I also based my work on the
hypothesis that not all product development processes could be explained by
this model.

I had also taken the product development model — the stage and gate
model — as my starting point and had determined that the central point of
my research project was to be what Cooper 1986 calls the idea and concept
phases together with the ensuing screening phases. My research project also
deals with the horizontal and vertical processes which go on in network based
product development —i.e. internally between the departments of the business
and externally with suppliers and customers. My analysis also treated the use
of different kinds of network in high speed product development as a means
to increase the speed of the product development process.

The analysis of such processes had as their objective to advance a generic
model explaining network based high speed product development. It had
become apparent that when preparing such an analysis it was necessary also
to address the iterative product development process and the parallel devel-
opment of several elements and processes during the product development
course.

To be able to evaluate the success of a product development course, I had
chosen to address three central concept, viz. costs, time, and performance. Of
these three, I centred my attention on time. The dependence of each success
criteria had been discussed and alternative success criteria had also been
deliberated.

The above definition of concepts had been necessary in order to carry on
the empirical study of network based high speed product development as it
would otherwise not be possible to describe, analyze, and satisfactorily explain
the main phenomena of network based high speed product development.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


