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Abstract
In 1991, attainment of independence in Slovenia caused a drastic decrease in the domestic market for Slovenian companies. The
companies which did not adapt to the new market conditions were destined for ruin. In this time several smaller companies were
established which could adapt to new market conditions more easily. When these companies entered the world market they encountered several difficulties such as excessive flow times for development of new products. After a survey of available literature had
been made it was found that those problems could be solved by transforming sequential engineering to concurrent engineering.
The article presents the principles of sequential and concurrent product development processes. The market forces small Slovenian
companies to a transition from sequential to concurrent engineering and as team work is the basic element of the concurrent
engineering, special attention has been paid to workgroups forming in the loops of concurrent product development process in
small companies.
A survey of published works in the field of planning teams in big companies has revealed that a three-level team structure is
recommended in big companies. Analysis of the three-level structure has led us to the conclusion that a two-level team structure
and matrix organisation should be preferred in small companies.
Presented are the results of planning a two-level team structure and matrix organisation of a small Slovenian company which
produces mini-loaders.  2002 Elsevier Science Ltd. All rights reserved.
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1. Introduction
An analysis of the world market has shown that the
customer requirements regarding functions and quality
of products are continuously increasing — but the customers are not willing to pay more for better products,
neither do they accept prolonged delivery terms. Customers are becoming more and more demanding and
their requirements are changing all the time. “Customer
is the king” is becoming the motto of today [1].
In these circumstances only those companies can
expect market success which offer customers the right
products regarding their functions and quality, produced
at the right time, at the right quality and at the right price.
A product which is not manufactured in accordance with
the wishes of the customers, which hits the market too
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late, which is not of the proper quality and is too expensive cannot be successful.
The problems of unfulfilled wishes and requirements
of customers and excessive times for product development are present in Slovene companies, as well.
23 individual and small-series production companies
answered the questionnaire regarding unfulfilled wishes
of customers and excessive times of product development. The answers show that these problems exist in
all companies.
An analysis of the answers revealed that none of the
companies had quality functions deployment (QFD)
method integrated into their product development process — and QFD is the very method which is intended
to solve the problem of unfulfilled wishes and requirements of customers; besides that, all companies use
sequential engineering for product development.
The results of the questionnaire analysis were sent to
all the participating companies and we tried to arouse
their interest for co-operation in the project of gradual
transition from the classic sequential to integrated con-
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current development of
products (concurrent
engineering).
A company which produces mini-loaders and silos in
small series for the domestic market (and has plans for
sales on the international market) decided immediately
to participate in the project.
It was agreed with the company management that in
the first phase of the planned implementation of concurrent engineering the problem of forming suitable teams
for concurrent product development would be solved.

2. Concurrent product development
Concurrent (as well as sequential product
development) usually consists of seven groups of activities:
—
—
—
—
—
—
—

definition of goals,
product planning,
design,
production process planning,
production,
manufacturing and assembly,
delivery.

concurrent engineering is not possible without wellorganised team work.

3. Concurrent engineering and team work
We are dealing with team work when a team is oriented towards the solution of a joint task [4]. Team work
is an integral part of concurrent engineering as it represents the means for organisational integration.
Requirements for team work are [2]:
— flexible, unplanned and continuous co-operation,
— feeling of obligations regarding achievement of
goals,
— communication by exchange of information,
— ability to make compromises,
— consensus in spite of disagreement,
— reconciliation when carrying out interdependent
activities,
— continuous improvements in order to increase productivity and reduce process times.

3.1. Setup of workgroups and team structure in big
companies

In concurrent product development there are interactions
among individual groups of activities while there are no
interactions in sequential product development. Track
and loop technology was developed for the implementation of interactions [2]. The type of loop defines the
type of cooperation between the overlapped activities.
Winner [3] proposes the use of 3-T loops, where interactions exist between three groups of activities.
When 3-T loops are used (Fig. 1) the product development process consists of five 3-T loops.
On the basis of requirements and restrictions a transformation of input into output is made in each loop, as
shown in the diagram of information flow in the track
and loop process of product development (Fig. 2).
Analysis of the track-and-loop process of product
development, as shown in Figs 1 and 2, reveals that the

Fig. 1.

Concurrent engineering is based on the multidiscipline
product development team (PDT) [5,6]. PDT members
are professionals from various departments in a company
and representatives of strategic suppliers and customers
(Fig. 3).
Team members communicate via a central information system (CIS) which provides them with data
about processes, tools, infrastructure, technology, and
existing products of the company. Representatives of
strategic suppliers and customers — due to their great
distance from the company — participate in the team
just virtually, using the Internet technology (IIS — Internet information system) which allows them to use the
same tools and technologies as the team members in the
company [6].

Track and loop process in product development.

