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Abstract

High-tech products are introduced to the marketplace
rapidly in recent years. It forces high-tech firms to
develop new product more quickly, and at the same
time, on the basis of high life-cycle-quality and lower
life-cycle-cost, and in greater product variety. This
paper compares VE methodology with Concurrent
Engineering (CE}, and discusses how to enhance VE
by absorbing the philosophy of CE, and suggests use
the enhanced VE to development of high-tech product
to meet the requirement of quality, cost and time for
winning in the high-tech markets. Finally, a case of

applying the enhanced VE has been mtroduced in this
paper.

Iniroduction
The competition of high-tech products in the
marketplace drives the high-tech firms to bring the

new products to the market in higher velocity, in
order to boost their sales and market shares. So the
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Concurrent  Engineering (CE) which has the
significant efficiency of cufting new product
development time has become the very hot topic in
recent years. But it 1s not enough for winning in the
high-tech market by only reducing the product
development time and the time-to-market. There are
two other important factors for the competition of
high-tech firms. One 1s the product quality (exactly, 1s
the life-cycle-quality of product). Another is lower
cost of production (exactly, 1s the lower life-cycle-
cost of product). The high-tech firm has to have the
three kinds of priority over its counterparts to win the
competition in high-tech market. However, CE has
not significant effect in high quality and low cost,
while VE has significant efficiency in these two
aspects, but has no significant effect in reducing
product development time. So how to combine the
principle of CE within VE framework 1s an
mteresting and important idea. This article discusses
the enhanced VE by sucking up the philosophy of CE,
and gives a case of using the enhanced VE to a high-

tech product development.
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The basic concept of CE is to overlap the product

development activities that traditionally done
sequentially [1]. [2]. [3]. The overlapping
development saves time due to 1) parallel

development activities. 2} reduction of the hurdles
between one department and its
downstream functional department. In the traditional

functional

product development process, if a stage of the project
is done with a functional department, this department
should hand off the project to the downstream
department after an evaluation process. It takes a lot
of time. But in the overlapping development process,
this kind of hurdles is reduced.

To implement the philosophy of CE, a lot of
should be

techniques of CE are as follows:

techniques employed. The major

1. Make the activities of a project parallel as

possible as it can be done. To overlap the
development activities, some skills are needed. One
of them is to divide the activity into some sub-
activities. For example, to develop a new product, the

following sequential ordering 1s usually accepted

| PD || MS|--{ MPD|--|MSD|-|PT
PD = Product Design
MS =Material Selection

MPD = Manufacturing Process Design
MSD = Manufacturing System Design
PT=Prototype Testing

Fig.1. Sequential ordering of activities

If we divided the activities above mentioned into
could

development process as follows:

some  sub-activities, we overlap the

dl 2

Fig.2. Parallel activities of CE project

In this case, the total development time has been
almost reduced by 50%.

2. Cross-functional development team. To make
the overlapping development successful and the sub-
activities harmonic with each other, the cross-
functional team consisting of the members who
represent all key functional departments, such as
finance dept., marketing dept., engmeering dept.,
manufacturing dept., is necessary. This team has start-
to-finish product responsibility. The members of the
team must collaborate better with each other. And
they can do it better because the cross-functional team
enables them to directly communicate with each other,
and allow them to earlier understand the requirements
and constraings about the product given by the
different departments, especially. the downstream
departments. So they can develop the new product by
paralleling development activities, then shorten the
development time.

It 15 possible that several hundreds people are
needed to develop a new product if the project is big
one. For example, the project is to develop a new car.
In this case, the product development organization has
o have a structure shown in Fig.3.

Top cross-functional team
(responsible for whole car}
|
| | l

cross-functional  cross-functional  cross-fimctional

team / team 2 team n
(for engine) (for driving system)
|
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design group finance group

All of the groups at the lowest level are finctional groups.
Fig.3. Cross-functional team structure

Each cross-functional team consists of members
representing all the necessary functional departments,
and some of them must come from the teams or
groups at its lower level in Fig.3, so that all the teams
and groups can do parallel researches and coordinate

with others.
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