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ABSTRACT 

Partnership is about developing good business relations between two or more companies. It is 
a simple and effective working method that can be applied in many situations, including 
developing new products and associated tooling which is the focus of this thesis. There exist 
some interpretations that partnership is a cosy relationship between the partners, it is rather an 
effective way to make money using a simple working method. 

The work presented in this thesis is the result of a joint project between  Luleå  University of 
Technology and the Pressoform consortium. Pressoform was interested in applying the results 
in the tooling industry in Sweden and therefore funded the research. The aim of the work 
behind this thesis was to show that by implementing an effective working method, based on 
partnership, product development lead-times could be reduced without reduction in quality or 
increased costs. The specific domain of the work was the development process for form tools 
such as tools for injection moulding, die casting and sheet metal forming. 

The advantages with working in a partnership include the possibility to achieve a reduced 
lead-time with continued high quality and low cost by using an effective working method for 
developing new products. There are however risks with partnerships, it is a more expensive 
relationship to maintain, customers are more tightly bounded to suppliers. Another risk could 
be that the customers by tradition have looked for a power relationship, where they control 
the form of the relationship. On the other hand a partnership may result in customers and 
suppliers becoming too close and lose the business like attitude. 

Partnership is a long-term investment and a strategy for the companies involved to increase the 
long-term profit. Personal relations and trust are important in a long-term strategy, since the 
companies expect to work together for a long period of time. Partnership should therefore 
only be conducted with companies that are trusted. In addition effective methods should be 
applied to speed up the development process for the product and tooling. The business process 
should be conducted without the traditional quotation process, since this is both time- and cost 
consuming. Instead of using quotes, buying tools on a cost plus basis is far more effective. The 
product development work must be conducted with active input from all the parties. It should 
be conducted in teams to improve communication, the manufacturer and the tool 
manufacturer being involved in the team to give input in their expertise areas. Using 3D CAD 
software has been shown to reduce development lead times by 50% compared to using 2D 
CAD software. 

Of the five cases followed, a reduction in lead-time was found in three of them. In one case 
the project failed due to manufacturing problems whilst the last case focused on the effective 
product development process in general. 
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Increasing the Effectiveness of the Tool Development Process through Partnership 

1 INTRODUCTION 
Partnership is about developing and exploiting good business relations between two or more companies. It 
is a simple and effective working method that can be applied in many situations, including developing new 
products and associated tooling which is the focus of this study. The goal with partnership is not to have a 
cosy relationship with the partners; it is rather an effective way to make money on an easy working 
method. 

1.1 Background 

Sheet metal forming, die-casting and plastic injection moulding are all manufacturing processes 
that require tools or dies to produce the desired product. The design of the product thus 
directly affects the design of the tooling. A product whose design requires complex, and hence 
costly, tooling may be functionally no better than a component that can be manufactured with 
simple, relatively inexpensive tooling. It is thus clear that product design directly affects the 
cost of tooling and hence the cost of the product. By influencing product design at an early 
stage, an experienced toolmaker will be able to advise on those component features that are 
potentially problematic and which will increase the cost of the tool. Complex tools may also 
be more difficult to use which in turn can lead to quality problems. These problems invariably 
come to the surface sooner or later and choice of appropriate design and manufacturing 
methods at an early stage of development will help ensure a high quality product and a project 
delivered at low cost within the desired timeframe. Failure to identify manufacturing problems 
during initial product development can lead to a low or variable quality product that is 
expensive to manufacture. Addressing these problems at the end of a project will lead to extra 
cost and project over-run. 

The development and manufacture of tools and dies has traditionally been time consuming 
since it has its roots in a manual handcraft industry. Tooling is a "one of a kind" product that is 
almost always complex to manufacture. Long lead times can be expected if an "over-the-wall" 
development strategy, where the design of the product is completed before the tool 
manufacturer gets to see the design and begin to develop tooling, is used. This way of working 
also causes unnecessary problems with cost and quality which must be avoided in today's 
competitive market. This situation is made worse if tool design and manufacture is carried out 
by an outside supplier which is often the case. 

1 .1 .1 Pressoform 
The work presented in this thesis is the result of a joint project between  Luleå  University of 
Technology and the Pressoform consortium. Pressoform is a consortium of some 30 companies 
with links to the tool and die industry. Pressoform started in 1995 as a project to support 
development of the Swedish tool and die manufacturing industry through networking, 
competence and technology transfer, organised activities and commissioned research. The 
project ended in 2000 and the new independent company called  Svensk  Verktygsteknik  
continues the research in the area of the tool development process. 

1.1.2 The tool & die industry 
The Swedish tool and die industry is affected by some special, but not unique, conditions. 
Swedish tool manufacturing companies are generally small companies with an average of 16 
employees. Only 2 percent of the Swedish tooling companies employ more than 100 people. 
The companies expect to grow within the growing market for tool and dies. [3] On average, 
about 25% of the Swedish tool manufacturers has some personnel with a higher education such 
as a university degree. Most of the tooling companies use 3D CAD software for design; either 
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solid, surface or hybrid modelling systems. Most companies have the capability and experience 
to import geometry from 2D or 3D design and surface modelling systems. [3] 

70% of Swedish tooling companies already cooperate to some degree with their suppliers. This 
is usually in the form of sub-supplier contractual agreements in projects or in consortium. [3] 
The tool manufacturers' customers generally choose a supplier based upon some form of 
quality criteria, supplier's ability to deliver on the date promised and the total cost. Good 
working relations are medium prioritised when selecting a supplier. 

As in most countries, tooling companies in Sweden allocate time, resources and money for 
internal development. The greatest hinder for general expansion is the lack of skilled 
personnel; a fact mentioned by 70% of the tooling companies in Sweden! Most companies feel 
a need to develop their technical competence, but also, organization, and business and working 
methods have scope to be developed further. [3] 

1.1.3 Reduced product life cycles 
The driving force for developing and using partnerships is the increased pressure on 
effectiveness in the development process. A faster development process will increase the profit 
for the company since the amount of resources spent on development will be reduced. 
Increased effectiveness in the process can be described as a process with either a shortened 
lead-time, reduced cost or improved quality. If for examples lead times are reduced but at the 
expense of cost or quality there is no increased effectiveness in the process. 

It is important for companies to deliver new products to the marketplace on a regular basis in 
order to maintain levels of sales. For example, a particular model of a computer is usually 
available for 3 months, for a car, this can be longer, but 'face lift' models based on the same 
platform emerge almost yearly. This in turn reduces the time available for product 
development. (See Figure 1) 

Cashflow  

Product 
development 

time 

Figure 1. The product 4fe cycle is shorter than before due to market demands and increased competition, a 
shortened product development lead-time is important to guarantee a positive cash flow over the products 
life cycle. The area on the  ret  hand must be larger than on the left hand to give a positive cash flow. 
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Reduced development lead-time will generate a more positive cash flow over the products life. 
There is a high pressure from global competitors and the customers can find suppliers 
anywhere in the world. To be able to compete with a locally produced product, a company 
must be as good as manufacturers of alternative products from the rest of the world. 

Product development lead-time is a term which is central to this thesis, an appropriate 
definition of lead-time is therefore necessary. Lead-time is in this thesis defined as the time it 

takes from the decision to start a project to the point when a product is available in the market. 

One way to reduce lead-times is to work more concurrently and less sequentially. One of the 
difficulties with tool manufacturing is the fact that this kind of project often goes outside the 
product development company. With projects that are run entirely within a company it is 
quite easy to co-ordinate the project so the different activities are carried out more or less 
concurrently and hence minimizing the product development lead-time. However, extending 
concurrent engineering principles outside the company border is still very difficult. 

Trust is one of the key concepts associated with partnerships. When working in partnership it 
is important that the companies involved want to work together and that they feel safe 
working with each other. It is also important that the chosen partners are interested in being 
amongst the best in the business. Partnership is nothing that should be created just because it is 
nice and cosy, it is a way to make money on a simple working method. 

Relationships between companies are often described as vertical co-operation or horizontal co-
operation. Vertical co-operation occurs between companies working in a supply chain. 
Horizontal co-operation is between companies who offer complementary or competing 
products and services but who work as a group for the long-term benefit of all. The vertical 
co-operation is between different functions in the development process, the horizontal co-
operation can also be seen as between different functions but within the same area. (Figure 2) 
[18] 

Product 
development 

Manufacturer  Manufacturer  Manufacturer 

Tool manufact.  Tool manufact. Tool manufact. Tool manufact 	 • \I 

  

Horizontal 
cooperation Sub supplier 

Figure 2. Vertical and horizontal relationships. Free after Lilliecreutz [18] 
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A product development project requiring form tools such as moulds, dies, injection-moulding 
tools etc. often involves more than two companies. In many cases three different companies 
can be involved; the product development company, the manufacturer of the product and the 
tool manufacturer. This is a vertical relationship, the different companies follows the supply 
chain. The difficulties with this vertical relationship are where to separate the functions 
regarding both responsibility and money. This situation is not uncommon in the automotive 
industry where the well-known names such as Volvo and SAAB actually manufacture very 
little themselves but rather act as designers and assemblers of vehicles. It is very important that 
these parties can work together in the development process to help eliminate problems in the 
future product. 

1.1.4 Partnership defined 
The word partnership is often mentioned in the same context as virtual enterprises but 
partnership differs fundamentally from the expression "virtual enterprises", since central to a 
partnership is a long time agreement and working relationship whereas a virtual enterprises is 
expected to dissolve after each project is completed. To clarify the expression "partnership" a 
number of definitions have been surveyed. 

There are numerous definitions in the literature of partnership and the related terms 
cooperation and strategic alliances. Some of these are given below: 

Partnership is ... "A mutual, ongoing relationship between a buying firm and a 
supplying firm, involving a commitment over an extended time period, and entailing a 
sharing of information as well as a sharing of the risks and rewards of the relationship." 

[5] 

A definition used by Coming Inc. in the same text is: 
"A partnership between a buyer and a seller is a special, rare occurrence which develops over 
a period of years between companies who trust each other, have common values, and are 
interested in each others success."  Ibid.  

Central to a successful partnership is cooperation, which has been defined as: 
... a voluntary, usually long term agreement about partial resource coordination between 

two or more entirely separate companies. Cooperation intends by mutual commitment for a 
common goal, to give the parties an increased individual goal fidfilment. This is done by 
integration of one or several cooperation functions, while in all other functions they remain 
separate units" [1] 

A strategic alliance (sometimes known as a strategic supplier alliance) is similar to a partnership 
and includes payment not only for a product but also for capabilities and systems. A definition 
of strategic alliance based on the results from 77 questionnaires returned by managers in the 
Global Electronic Benchmarking Network is: 

"Strategic supplier alliances are long-term, cooperative relationships designed to leverage the 
strategic and operational capabilities of individual participating companies to achieve 
significant ongoing benefits to each party. These alliances continue as long as significant 
value accnies to both parties. Among the primary benefits of such relationships are enhanced 
supply chain synchronization, total cost reduction, improved quality and cycle time and a 
strengthened overall competitive position, which exceeds the contribution possible from other 
traditional relationships." [19] 

The definition of partnership developed for the work behind this thesis and further used in this 
thesis, has been inspired from the definitions above, is as follows. 
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Partnership is a long-term cooperative relationship based upon a mutual commitment for a 
common goal. Partnership involves sharing of information as well as the sharing of risks 
and rewards. Partnership is developed over a period of time between companies who trust 
each other, share common values and are interested in each other's success. The aim of 
developing a partnership is to strengthen the overall competitive position of the companies 
involved which, through the partnership exceeds the contribution of each individual 
company. 

1.2 Aim 

The aim of the work behind this thesis was to show that by implementing an effective 
working method, based on partnership, product development lead-times could be reduced 
without reduction in quality or increased costs. The specific domain of the work was the 
development process for form tools. 

To use partnership in a development process over company borders requires an effective 
product development process as well as an appropriate supplier strategy. Based on this, five 
research questions have been posed: 

1) What are the risks and advantages of working in a partnership and why are they considered as 
risks or advantages? 
The risks and advantages of working in a partnership have to be explored to gain a full 
understanding of what is involved if and when a company starts to work in a 
partnership. 

2) With whom should a company establish a partnership and what is required from both partners for 
the partnership to work? 
It is also important to know which characteristics potential partners should have in 
order to offer the greatest chance for the partnership to be successful. 

3) How should a company's business processes be re-organized to support an effective partnership? 
Establishing a partnership will affect the business processes of the companies involved 
and it is thus important to know how business processes should be designed to be as 
effective and secure as possible. 

4) How should product development work between the companies within a partnership be organized 
to function well? 
Product development projects, especially those that cross company borders, are fraught 
with problems and it is important to know the best way in which to carry out the 
product development work between the partners. 

5) What strategy is suitable for implementing a successful partnership? 
Since partnership requires that people from different companies work together in an 
effective manner, it is important to have a strategy and organization that is suitable for a 
partnership. 

1.3 Limitations 

The study presented in this thesis is concerned with vertical partnerships, partnerships that 
follow the supply chain. Horizontal relationships are not considered, although clearly some of 
the findings from investigating vertical co-operation may well be applicable in a horizontal co-
operation situation. 

The work behind this study has involved investigation of 15 Swedish companies involved in 
product development, manufacturing or tool manufacture. Common to all these companies is 
that they were associated with the Pressoforrn consortium. This group represents a relatively 
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small proportion of the total number of tool and die manufacturers in Sweden which is about 
230 companies [3]. The companies were not randomly chosen, they are interested in 
partnership or work already in partnership between their partners. It would be wrong to say 
that the findings are applicable to all tool manufacturing companies. However, there is a strong 
likelihood that the results will be of interest to most. 

Although the product development process is central to this work, the focus of the study was 
on the working methods used in the partnerships investigated, on information flows between 
these companies and how these are mediated and the methods used. The study covers the 
manufacturing process of the tooling and the products. These have not been developed 
further, but a good understanding of the manufacturing process is necessary to understand the 
problem and challenges. 

The study have so far taken three years (1998-2001) the companies are followed during this 
time and interviews and visits have been conducted during this period. 
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2 METHODOLOGY 
Numerous different methods can be used to search for a solution to a specific question. A description of the 
methods used in this thesis and why these have been chosen are presented below. This section also discusses 
the reliability and validity of the work. 

2.1 Project organization 

This work concerns the development of a process for tool development in partnership. To 
enable the results of the work to reach a wider audience, Pressoform, the main sponsors, 
required the results to be presented in the form of a manual describing product development 
work in partnership between tool manufacturers, component manufacturers and the product 
development companies. The manual was delivered to Pressoform in November 2000 and 
distributed to the 30 or so member companies. 

Since the project was initiated by a number of companies associated with Pressoform, it was 
only natural that they should take an active part in the project. This included development of 
the working methods and applying these in practice. This involvement indicated the high 
expectations the project raised. To support the project leader i.e. the author a steering group 
was appointed to assist with providing background information and viewpoints and also 
guiding the project in the right direction. The project was organized as shown in Figure 3 
below. 

Figure 3. The project organization 
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2.2 The case study companies 
Five cases were followed in this work. The case studies in turn involved numerous companies 
and these are listed below. (Table 1) The relation between the companies can be outlined from 
the table. 

Table 1. The companies followed in this project. 

Company  Main activities Size Case 
ABB  Automation  Products Design & Assembly 2050 1 

AQ  Plast  Manufacturer 12 1 

Duroc Tooling  Tool manufacturer 75 1 

ABB  Motors  Design, Manuf., Assembly 450 2 

IKG Design (consultant) 2 

IUC  Prototypes (consultant) 2 

Futurum  Design, Manuf., Assembly 190 3 

Lidhs Tool manufacturer 45 3 

Ferrator  Tool designer (consultant) 4 

Industriell  Design  Design -10 4 

Polaris  Design, Manuf., Assembly 35 4 

Samhall  Manufacturer 60 4 

Vetab  Tool manufacturer -15 4 

Segerström  & Svensson  Manufacturer 240 5 

Volvo  Car Corp.  Design, Manuf., Assembly 27500 5 

The companies followed in the  ABB  Automation Products (APR) case (case number 1) started 
to work in partnership in 1996.  ABB  APR designs and assembles computers for industrial use. 
This was one of the first users of partnership by Pressoform consortium companies.  

ABB  Motors (case number 2) have implemented working in partnership with tool 
manufacturers, foundries, and for sub-contract machining. Their goal was to reduce the total 
cost and development time.  ABB  Motors design, manufactures and assemble electrical motors 
for industrial use.  

Futurum  (case number 3) have worked with their partner companies for many years and they 
know each other well.  Futurum  design, manufacture and assembles cooker hoods and kitchen 
fans. Their partnerships have developed to such a stage that they do not use an offer process 
when buying tools. 

The Polaris case (case number 4) followed the development of one specific product which was 
aimed at a fashion market where short lead times are critical. Polaris design, manufacture and 
assemble glasses. Since glasses are fashion business lead-times are very critical for product 
launching. This particular project involved working with new design tools (3D-CAD) and 
new materials. The goal was to develop a new product using modern technology and 
materials. Tooling was ordered from a partner company who were involved from the start of 
the project. 

One product was followed in the  Segerströms  case (case number 5). This case study involved 
larger companies and a more complex, automotive related product. The goal was to 
thoroughly examine how the product development process was conducted in a medium sized 
manufacturing company and their customer. The product followed in the case study was 
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delivered on time and followed general concurrent engineering principles based upon a 
development team. These companies are very good at product development and the 
experience from this case was a good understanding of an effective product development 
process. 

2.3 The choice of method 
In order to achieve the goals set for the project and to answer the questions posed in the 
introduction, a number of methods were available. The project started by taking a holistic 
view of the problem in order to understand the situation from the point of view of the 
different companies and individuals involved. It was clear from the outset that this would be a 
qualitative study since the companies in Pressoform wanted to take active part of the 
development of the methodology for working in partnership. 

Central to the works systematic approach is the structured set of questions posed in chapter 
1.2. To be able to answer these questions a good understanding of the problem is required. 
The questions are posed as a mix of what, why, whom and how and according to Yin [24], 
answering these different type of questions requires different methods. 

How- and why questions can be answered by using experiment, history or case studies whilst 
answers to who-, what- and where questions are best found by survey or archival analysis. The 
how- and why questions are explanatory and the who-, what- and where are predictive and 
related to certain expected outcomes. [24] 

Question number one can be divided in two questions; one what question and one why 
question. The first part; "what are the risks and advantages of working in a partnership"; was 
most easily answered by asking the companies involved what they considered to be the 
advantages or risks involved with working in a partnership. Another possibility that was 
explored was to search the literature for other authors' opinions or views on the question. To 
understand "why partnership is considered a risk or an advantage" asking the companies 
involved and reviewing the literature was felt to be the best way to understand the reasoning 
behind the companies' judgment. 

The second question about "who to establish a partnership with and what is required from 
both partners for the partnership to be a success" is a who- and what question. Whilst this 
question could be answered by archival analysis, obtaining this information from the 
companies involved was felt to be too time consuming and therefore an alternative method 
using interviews was used. 

The third question, about "how the business process should be used", was answered through 
case studies. Historical research would have been possible, but the cases studies were felt to be 
the easiest way to gather the information. 

Question number four, "how product development work should be organized between the 
partners" has been answered by the use of case studies. 

The last question regarding "the most appropriate strategy for a partnership" has been 
answered by both literature reviews and by asking the opinions of the companies involved. 
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2.4 Validity and reliability 

One problem with using case studies to prove or disprove a research question is that it is 
difficult to generalize the results to a larger population since the results are only valid at the 
moment at which the questions was asked. Since conditions change continually so will the 
replies. The reliability to the results is also very much dependent on how the interviews were 
conducted and analysed. 

In the work presented in this thesis, different methods have been used ranging from open 
discussion to a more formal recorded interview from which a literal transcript was made and 
subsequently analysed with computer software. 

Another problem is the fact that the companies involved have not been randomly chosen but 
rather are already interested (or even working) in partnership and were also members of the 
Pressoform consortium. It would be wrong to say that the findings are applicable to all tool 
manufacturing companies. However, given similar conditions there is a strong likelihood that 
the results will be of interest to most. 

2.5 Collecting the information 
Information has been gathered by reviewing the literature and by interviews and discussions 
with the staff of the companies in the five cases. Also a questionnaire has been used for 
gathering some of the information. General information was also gathered by discussing the 
problem with colleagues at the university and with other researchers at international 
conferences. 

The literature review, which has been carried out on an ongoing basis throughout the project, 
has used searches in engineering indexes for keywords such as: 
partnership, 

business processes, 

concurrent engineering, 

integrated product development, 

supply chain management 

trust etc. 

The interviews have been carried out over the three years which the research has so far taken. 
The interviews have been based on questions of an open character where free answers have 
been allowed and encouraged. This has made it possible to follow interesting leads when the 
answers were not as expected. A total of 50 interviews and company visits have been 
conducted at the case study companies. 

It has been found that face to face or telephone interviews were the easiest and most accurate 
way to follow up the cases. E-mail and written forms / questionnaires were tried, but did not 
give the same quality of result since these media do not always allow the replies to be correctly 
interpreted and this impersonal style made it difficult to stress the value and importance of the 
results to the project; something which was far easier to show by asking the questions in 
person. 

Two written questionnaires, one about general company information and their goals with 
partnership, and one about concurrent engineering, were also sent out. The first was sent to 
the case members and the second to all tool manufacturers in Pressoform. 5 out of 11 answered 
the first questionnaire and 5 out 15 answered the second one. Again this indicates the 
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importance of asking the questions in person in order to stress the importance and value of the 
replies. Since only a few questionnaires was sent out, the answer rate must be high to get as 
valid data as possible for the group. 

2.6 Analysing the material 
Analysing qualitative data such as the results of an interview is difficult. One of the problems 
with this style of data collection is separating the opinions presented from the interviewees. It 
is also possible for the interviewer to colour or interpret the results based upon their own views 
or opinions. By analysing the interviews with the help of computer software, the risk of bias in 
the interpretation has been reduced. 

The interviews concerning business processes have been analysed with the help of the software 
package "NUD*IST." [23] This software is designed to help users in handling non-numerical 
and unstructured data associated with qualitative analysis. This is done by coding and indexing 
the data in a systematic manner and providing tools to search for keywords or patterns in the 
coded data. The plain text transcriptions of the interviews were coded into NUD*IST 
according to the index tree presented in Figure 4 below. The index tree is a description over 
how the data are connected to each other and what "labels" are put on each subject 
interviewed about. 

Business process 

Figure 4. The index tree used in NUD*IST when analysing the interviews 

The interviews not concerning the business process was analysed manually with the goal of 
identifying patterns and success factors common to all of the cases. 

The conclusions from the analysis of the interviews were a series of success factors associated 
with each of them. To separate the cause and effect of these factors an Ishikawa diagram [2] 
was used. This helped to visualize the connections between the factors identified which have 
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been split into the cause for a partnership occurring and the cause for a successful product 
being developed through partnership. The structure of the diagram is somewhat arbitrary and 
some of the factors could well have been placed in more than one place. However, each factor 
has been presented only once to make the diagram as simple as possible. (Figure 5) 
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Figure 5. The Ishikawa cause and effects diagram for a successful product by a successful partnership 
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3 	RESULTS AND DISCUSSION 
The results about advantages and risks with partnerships, the partners, the business process, the product 
development work and the strategies are presented below, together with a discussion around the findings to 
explain the meaning of them. 

3.1 The results from the cases 
The cases followed shows that lead-times are possible to reduce without loosing quality or 
increasing cost. The  Segerströms  case that is described more in detail in paper I appended to 
this thesis [16] did not show a significant lead-time reduction. In this case only one special 
product was followed to get knowledge about an effective product development process in the 
automotive industry. 

The three cases  ABB  Automation Products,  Futurum,  and  ABB  Motors all showed a reduction 
in lead time that was significant for this type of work.  ABB  APR reduced the lead-time from 
72 weeks down to 18, which is a reduction by 75%! The same percentage of reduced lead-
time is found at  ABB  Motors who reduced the lead-time from 12 weeks down to 4.  Futurum  
have reduced their lead-time by 2-4 weeks by skipping the offer process. Other authors have 
conic to the same conclusion, for example: Södesved shows that the lead-times have been 
reduced with more than 50 percent with early involvement of the suppliers. [22] Jim Carbone 
shows that introducing the suppliers early in the development process both reduces the cost [8] 
and reduces the lead-time by 50 % [7]. Gary Chamberlain adds that the results are not only 
reduced product development lead-time it also includes the introduction to new technology 
into the final product [9]. This supports the findings from the cases with a reduction in lead-
time that is significant. These findings are described more in detail in paper II appended to this 
thesis [17]. 

The Polaris case is interesting even though the actual product launch were cancelled because of 
big problems with the manufacture process of the new material. The companies had little 
experience with this material and knew from the beginning that the manufacturing would be a 
problem, but decided to try to manufacture the product. They never solved the problems and 
instead skipped the product and focused on the next launch. 

3.2 Advantages and risks with working in a partnership 

The advantages, and disadvantages of working in a partnership have been explored. The main 
reason for companies establishing a partnership between a tool manufacturer, component 
supplier and product development company is the threat from increased competition from 
companies worldwide. One of the tool manufacturers stated that 

"...cooperation with the customer is a necessity today to move forward" (Harriet Lidh, 
Lidhs  verktyg)  

Another reason is as a strategic tool to help improve company performance and hence be 
better than competitors. [25] For most companies, the reasons are a mix of the two. The 
benefits that are expected are reduced product development cost, increased product quality and 
most of all a reduced lead-time from idea to market! 

"It simAfcs and speeds up the process, you ca:: get a job even though yon don't have the 
lowest offer"  (Kjell  Hansen, Duroc Tooling) 

There is of course risks associated with working in partnerships, notably that they cost more 
than a more traditional business relationship. It cost more due to the larger engagement in the 
other company, it requires more frequent contact and visits. The partnership demands a close 
working relationship with one or very few companies. If any of the companies fails in some 
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way the overall competitiveness of the partnership will suffer. Another risk is actually that the 
partner companies might become too familiar and loose their business like attitude. One 
product development company said that 

"We see no problems by cooperating with the suppliers, but there is a risk that we wont see 
the world around us, what competitors there is. The situation changes and our supplier 
tnight not be the best anymore..." (Cecilia  Karlström, ABB  APR) 

It is also possible that a successful partnership will reduce the need or interest to try working 
with new suppliers which could be considered as either a risk or an advantage. The company 
above continues 

"...sometimes you have to put some competition to the suppliers." (Celia  Karlström, ABB  
APR) 

These statements supports the establishing of a partnership, but it also points out the risks. 

There is of course a risk that the total lead-time wont be reduced, this is pointed out by for 
example Eisenhardt et al. showing a negative correlation between supplier involvement and 
lead-time [10]. Then the time and money spent in the partnership wont pay back as expected. 
There are others who experienced both positive and negative effects of supplier integration in 
the product development process. [14] The cases followed shows either a reduced lead time or 
had a different goal or problems. 

By the suppliers it could be considered as a risk that the product development company (the 
company instigating the product development process) has by tradition looked for a "power 
relationship" where they have all the control and can enforce an "open" relationship between 
the companies. This is not quite the same as a true partnership. 

3.3 The chosen partners 
The selection of the right partner is among the most important when it comes to establishing a 
partnership. It is important that the companies involved in the partnership can be trusted to 
deliver their part according to specification. One tool manufacturer says that partnership 
simplifies the communication between the partners, you know what your customer wants even 
though it is not clearly pointed out in the specification. 

when you get a new customer it is often problems with the quotes because of bad 
specifications, to an old customer you know what they expect from the tooling, how long it 
should be in production and so on..." (Sven Richardsson, Richardssons verktygssovice) 

Another tool supplier continues with: 
"We know our partner customers so well so we have learned some short cuts in the 
communication. We know what kind of tooling they want because we know what kind of 
production equipment they have."  (Harnet  Lidh, Lidhs  verktyg)  

This almost invariably means developing partnerships with established suppliers or customers. It 
is also of great importance that both parties are interested in cooperating with each other at the 
level required by a partnership. Without this the partnership will not succeed. 

The information flow between the partners must be bi-directional. This information flow must 
start as early as possible in order to obtain access to the right competence at an early stage. 

"We feel that we can contribute to our customers, but then we need to be involved early. 
To optimise our tooling we need to know that we are the supplier" (Harriet Lid/i, Lid/is  
verktyg)  

When including suppliers early they can give an extra effort to improve the design of the 
product and the tooling. 
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The suppliers have the possibility to market the partnership to other customers and show that 
they are chosen as partner from another company. This could lead to new business 
opportunities for the suppliers since others can see them as a reliable supplier. [5] 

"Partnerships have a high goodwill value and are considered important." (Sven 
Richard sson, Richard ssons  verktygsservice)  

It is therefore important to choose the partner company carefully so it will give goodwill value 
for the extra effort put in the partnership. 

3.4 The appropriate business process 
Skipping the quotation process and giving an order directly to a preferred supplier saves time 
and money. One tool manufacturer says that 

"In situations with a very limited time frame it is more common to give the order directly to 
one supplier." (Harriet Lidh, Lidhs  verktyg)  

One customer says that 
"During the time we had tooling in house we bought tools without several quotes, we prefer 
to continue like that" (Per-Martin  Hedin  an,  Futurum)  

Another customer says that the supplier was selected only because he was a part of the 
Pressoform consortium and they were involved in a new development case study. 

"Tool manufacturer  XX  was chosen because he was a part of the network and they where 
expected to solve the task in an effective way..." (Urban Svalling, Polaris Optic) 

In these cases tooling were bought with only one quote to the preferred supplier. 

Tooling can be paid for on a cost plus base instead of as a fixed price contract based on the 
quote. If handled correctly, this will lead to the correct cost being charged and a fair price 
being paid. One tool manufacturer says that they 

"..in some cases we sell tools on a cost plus base, the price for the tool is exact right and the 
price is correct even for parts who are difficult to predict, like development." (Harriet Lidh, 
Lidhs  verktyg)  

They continue with: 
"Cost plus is the cheapest way for the customer to buy a tool. We have  X  numbers of 
people today who only work with quotes, if their time could be used for something else 
instead, tooling would be cheaper in the long run." (Hauiet Lidh, Lidhs  verktyg)  

There is a risk for the buying company that the numbers of accounted hours are too high and 
as a consequence the price will be too high. 

"If the manufacturer are in a hurry this is an effective method, otherwise they like a fixed 
price so we don't cheat them" (Harriet Lidh, Lidhs  verktyg)  

Trust is necessary to reduce the risk for this problem. 
"...we do the calculating of hours, if the customers trust us that's not a problem" (Sven 
Richardsson, Richardssons  verktygsservice)  

From some customers point of view there are more doubts about the no-quotation process: 
"We generally don't use the no-quote process, we need an offer internally to get money for 
the projects in our company" (Erik  Sundin, ABB  Motors) 

Even if the quotation process is removed, companies involved in a partnership almost 
invariably use legal contracts since they give a feeling of security. 

"It feels natural to have some documentation over what's being ordered, there are many 
tools so we need this. It makes it easier" They continue "...with some partner customers 
we start the design before the written order has arrived because we know we will get it in a 
couple of days" (Harriet Lidh, Lidhs  verktyg)  

This points out that they trust their customers to give them the order but contracts are very 
important for the security. Another tool manufacturer says: 
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"Contracts are good f  it is a customer you don't really trust, or if you work more 
international, then contracts are necessary" (Sven Richardsson, Richardssons  
verktygsservice)  

This also points out the feeling of security that comes with a legal contract. From the customer 
point of view it looks like: 

"The tool manufacturers are afraid to share information without a contract, they are afraid 
they wont get the order. ...this fear is so deep that they want a legal contract before they 
start working on the tooling"  (Mikael  Jansson, Segerström  & Svensson) 

It is strongly recommended that the contracts continue to be used, even though it in the 
literature indicates that this isn't necessary. [12] [6] The business process is examined in detail 
in paper III appended to this thesis [15] 

3.5 Product development work 
The most important factor for an effective product development process is the teamwork 
between the partners. [20] Having access to a common workspace for this team helps improve 
communication and cooperation [11]. All cases uses teams and have the possibility to a 
common workspace for improved communication. 

Information flow is central to the product development process. By investing in compatible 
equipment, for example the same kind of CAD software, will improve the technical 
information between the companies and also help support the development and working of a 
partnership. 

"We started to use ProEngineer in 199X and we did the investment together with our 
partner tool manufacturer... With this way of working have we won a faster development 
process with better quality than before. The designer and the tool manufacturer can see 
exactly how the product is going to look like" (Jan-Olov  Lundow,  ABB  APR) 

By using 3D CAD software instead of 2D reduces the development lead-time by 50% after a 
few projects. Data transfer between different 3D CAD systems is still a problem even with 
neutral formats such as IGES and STEP. All the members use Internet and E-mail, but can be 
further improved in the interaction between the companies in the product development 
process. 

Project management invariably uses traditional methods like time schedules, Gantt schemes and 
MS Project. Quality assurance methods are rarely used which is another area for improvement. 

"We use teams for developing new products... we have a project manual which is a 
requirement in IS 09000. We use quality methods like quality function deployment 
(QFD) and failure mode and effects analysis (FMEA) sometimes. QFD is effective but 
time consuming. We do FMEA on all our products but sometimes more and sometimes 
less, this depends on the customer." (Erik  Sundin, ABB  Motors) 

Another customer says: 
"We don't use systematic methods like QFD, FMEA or design for manufacturing and 
assembly (DFMA), the tests we do are  ge  cycle tests..." (Per-Martin  Hedman, Futurum)  

This shows that the companies are aware of the methods that exist, but doesn't use them on a 
regular basis. 

3.6 Strategies 
For a partnership to be meaningful the business strategy in the partner companies must support 
this. The initiative to establish a partnership with a customer or supplier must come from 
management. It is only with such support that a partnership can be achieved. [20] It is also 
important that management are focused on making the partnership work. [4] 
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Partnership can be seen as a strategy that requires an investment that doesn't give an immediate 
pay back but will generate long-term profits for the customer and supplier. [11] Two tool 
manufacturers gave these answers on investing in partnerships as a long-term strategy. 

"We see the close cooperation with the customers as an investment"  (Kjell  Hansen, Duroc 
Tooling) 

This requires a long-term strategy from both sides. 
"We don't calculate on partnerships as an investment but it is regarded as one" (Sven 
Richardsson, Richardssons  verktygsservice)  

This shows that partnerships are important but very few calculate on the long-term profit from 
them. 

Partnerships depend a lot on personal relationships between the people in the partner 
companies. It is the people in the organization that do the cooperation it is therefore very 
important that they can work together. We can note that relationships will change when 
people in the companies move to another function or company. A customer company point 
out: 

"Suppliers have left us because of a changed contact person, it is personal chemistry...1 
believe that personal chemistry is underestimated when it is demanded centrally in our 
company that we should look for another supplier. For strategic suppliers you have to be 
very careful, where you have all the eggs in one basket, you shouldn't change supplier if the 
relationship works" (Per-Martin  Hedman,  Futumm) 

From a tool manufacturer perspective it looks the same 
"...it depends on the contact person, people can move to another job and then you get 
another contact person, and that is something completely different. It depends on that 
person" (Ham'et Lidh, Lidhs  verktyg)  

Trust between the partners involved is very important. Suppliers become a key part of a 
company's business strategy and the close working relationship developed in a partnership leads 
to a level of mutual dependence. Suppliers must be able to understand any problems that occur 
and be able to quickly help solve them [13]. One project where none of the involved had the 
expertise, not even with help from specialists, the project failed. 

"The project was a success until it started to be problems with both the product and the 
tooling" (Urban Svalling, Polaris Optic) 

Another thing that is important for developing trust is to ensure that any shared inforrnation is 
treated as confidential. [21] In situations where financial information is important, such as 
when working on a cost plus base cost accounts must be true and correct. [21] This is pointed 
out in chapter 3.4 about the business process. 
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4 CONCLUSIONS 
The results from the cases indicate that a significant overall reduction in lead-time when developing tools in 

a partnership situation is possible. The study has not focused as closely on quality and cost although with 

the tool manufacturers' participation in the development process quality should be better. Reduced lead-

time and improved, or at least sustained quality, should lead to reduced costs. It is strongly suggested that 

effort is put in as early as possible in the product development process since this is the most inexpensive 

way to reduce lead-time. 

Swedish tool manufacturers are in a strong position and should be able to increase their share 
of the market. Cultural and language barriers are low and willingness to cooperate with their 
customers high. Swedish tool manufacturers also have very high competence within their 
specialist areas. Most tool manufacturers are interested in selling tools in alternative ways such 
as on a cost plus base but are likely to continue with some form of legal contract since this 
gives them a feeling of security should things go wrong. 

The problems with establishing a partnership are often at the customer side since they can have 
difficulty seeing the advantages of working in a partnership. If buying on a cost plus base, not 
knowing the cost for the tooling can initially be seen as a distinct risk. Communication in a 
partnership must be in both directions early to give a good result. 

4.1 Lead time 

The beneficial effect on lead-time from working in a three-way partnership comes from the 
fact that the product and the tool are developed simultaneously. Tool manufacturing can start 
early, even if product drawings are not complete. In addition, material can be pre-ordered and 
parts of the tool that don't affect the finished design pre-produced. Whilst the total time for 
tool design and manufacture might be increased if several design iterations are necessary, this 
additional time will no longer be on the critical path and therefore the time to market can be 
reduced. Concurrent engineering will lead to reduced overall lead-time because the product 
development work is done in parallel instead of in sequence. Effective methods are also used in 
concurrent engineering. To stretch the expression concurrent engineering over the company 
border will include the tool development process in the product development process and 
hence it is possible to reduce the total lead-time. 

Eliminating the quotation process can result in several weeks being saved in lead-time since no 
time is needed to wait for offers and evaluating suppliers. To have customers and suppliers in 
the team ensures that all the members are aware of the customer's expectations. 

When the suppliers are involved early in the product development process they have plenty of 
time to plan their own production schedule which should lead to fewer disturbances in the 
tool manufacturing process. 

4.2 Quality 

Having the tool manufacturer and component manufacturer in the product development team 
is expected to improve product quality. By thinking about manufacturability at an early stage 
will ensure that, as far as is practical, the product is straightforward to make. This should in 
turn lead to improved and more consistent product quality. 
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Using techniques like 3D solid modelling helps improve the quality of the design. It is often 
easier for all the parties involved to understand a 3D solid model compared to a 2D drawing. 
Quality methods like "quality function deployment" (QFD), "design for manufacture and 
assembly" (DFMA) and "failure mode and effects analysis" (FMEA) can also be used to 
improve the final product. 

4.3 Costs 

A shorter product development lead-time should result in lower overall costs. Whilst this 
sounds obvious it is important to remember that any actions taken to "buy" lead-time should 
not cost more than the lead-time saved. Shorter lead-time is "bought" by applying 
development resources and competence at an early stage when the consequences, and hence 
cost, of changes are less which should reduce the overall costs for the project. 

The link between higher quality and lower cost is not as obvious. However, taking account of 
manufacturability at an early stage should lead to a product that is easy to produce and at a 
lower unit cost. 

Simplification of the business process by using cost plus and the order placed directly on the 
partner company eliminates the need, and cost, of handling offers that won't lead to an order. 
The use of cost plus should also be the cheapest way to buy tooling. 

4.4 Other factors 
There are a number of other factors that affect the success of a partnership and the lead-time. 
Any partnership is based on trust between the members. Developing a mutual understanding of 
the partners' skills and capabilities simplifies the development process since, for example, a 
good knowledge of the suppliers manufacturing capability can make it easier to understand the 
need for changes to product or tooling design. A good working relationship between the 
partners comes from developing a good relationship between the people in the companies. 

19 



Increasing the Effectiveness of the Tool Development Process throug Partnership 

5 	SUMMARY AND ABSTRACT OF APPENDED PAPERS 

Paper I 

A Case Study of Concurrent Engineering in the Supply Chain  

Charlotta Johansson,  David  Legge,  Anders  Wäppling 

Presented at the Sixth ISPE International Conference on Concurrent Engineering: Research 
and Applications, Bath UK, Sept 1-3, 1999. 

Abstract: 
Concurrent engineering is widely practised within Swedish industry and although many 1' tier 
suppliers have well-established relationships with their customers, concurrent engineering 
involving three partners, customer, 1' tier supplier and tool manufacturer, is a new situation 
for most. The experience of companies within the Pressoform consortium indicate that 
involving OEM suppliers and tool manufacturers from an early stage of product development 
can reduce lead times by up to 50%. 
The major part of the paper describes an ongoing project financed by Pressoform to improve 
supplier integration between 1' and 2" tier suppliers and the customer. This project focuses 
both on technical infrastructure and organisational aspects of outsourcing and concurrent 
engineering. 
The paper also draws general conclusions from both the  Segerström  and Svensson case and 
other case studies being carried out within the partnership project of Pressoform. 

Paper II 

Factors in the Supply Chain Supporting Three-Way Partnerships  

Charlotta Johansson,  David  Legge,  Anders  Wäppling  

Published in: International Journal of Logistics: Research and Applications,  vol.  3, no 2, July 
2000. Presented at the Second International Conference on Managing Enterprises, Newcastle, 
Australia, 17-20 November 1999. 

Abstract: 

Industry based around products that require tooling can benefit from three way partnerships 
involving the product developer, first tier supplier and tool manufacturer. Whilst many first tier 
suppliers have well established relationships with their customers, concurrent engineering 
across three partners is a new situation for most participants. Differing working practices, 
approaches to technical infrastructure, and partner relationships are described amongst four 
partnerships featuring Swedish tool and die manufacturing companies. Despite the generally 
effective methods of working found within individual companies, involving OEM suppliers 
and tool manufacturers from an early stage of product development can reduce lead times by 
up to 50%. Establishing and implementing best practice for such partnerships therefore remains 
a challenge. Conclusions are drawn which are of interest and use in other industry sectors. 
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Paper III 

Accelerating the Product Development Process by Simplifying Business Processes  

Charlotta Johansson 

Presented at the Eighth ISPE International Conference on Concurrent Engineering: Research 
and Applications, Anaheim USA, July 28 - Aug 2, 2001. 

Abstract: 
This paper examines different ways of doing business and gives suggestions as to how to 
develop today's business process into one which is more appropriate for products with a high 
technological value and made in small volumes. By improving the business process the product 
development process can be accelerated which directly affects product time — to - market. 
Qualitative interviews were made with five companies, three tool manufacturers and two 
product development companies. A structured analysis of these interviews showed four areas in 
the business process offered clear scope for improvement; the offer process, the level and style 
of co-operation, the legal contracts used and methods of communication. 
By shifting from an offer based procurement process to one using a running account with 
preferred suppliers several weeks of elapsed time can be saved and the tooling produced at the 
lowest cost. Co-operation over company borders can be improved by involving the tool 
manufacturer in the product development team from an early stage. Legal contracts remain 
necessary, even though more open relationships are to be encouraged. Flexibility must be 
accounted for in the contracts as far as tool and product design is concerned. Communication 
techniques and the use of information technology need to be continuously improved for 
companies to remain competitive. 

21 



Increasing the Effectiveness of the Tool Development Process throng Partnership 

6 REFERENCES 
[1] Andersson, Göran; Samverkan mellan småföretag  - En  fallstudie  av  inledningsskedet i  

en  samverkansprocess; Studentlitteratur;  1979. ISBN no. 91-44-42581-3 
[2] Bergman, Bo & Klefijö, Bengt;  Kvalitet  från  behov  till  användning,  Lund:  

Studentlitteratur,  1991, ISBN: 91-44-01917-3 
[3] Bergwall,  Olof, Svensk  verktygsindustri och marknad  — en  analys;  Pressoform, 2000. 
[4] Buono, Anthony F; Enhancing strategic partnerships, Intervening in network 

organizations, Journal of Organizational Change Management, Vol 10, No 3, 
1997. 

[5] Cali, James F; TQM for purchasing management, McGraw-Hill inc. 1992. ISBN: 
0-07-009623-6 

[6] Campbell, Alexandra; Buyer-supplier partnerships: flip side of the same coin? Journal 
of Business & Industrial Marketing, Vol.12, No.6, 1997, pp 417-434. 

[7] Carbone, Jim, At Bay Networks - design is not just for engineering, Purchasing, May 
7, 1998. 

[8] Carbone, Jim, The mle for medical buyers: Low cost, Purchasing, Aug 13, 1998. 

[9] Chamberlain, Gary, Teamwork gives Maytag a jump on competition, Purchasing, 
May 7, 1998. 

[10] Eisenhardt, Kathleen M, Tabrizi, Behnam  N;  Accelerating adaptive processes: 
Product innovation in the global computer industry, Administrative science quarterly, 
Vol 40, no 1, 1995. 

[11] Eneström,  Pia; Ritzn, Sofia and  Norell,  Margareta;  Beställare  — 
leverantörsrelationer  i integrerad produktutveckling:  en  pilotstudie, KTH,  ISRN: 
KTH/MMK/R--99/19--SE 

[12] Gadde,  Lars-Erik; Håkansson, Håkan; Professionellt inköp, Studentlitteratur,  1993, 
ISBN: 91-44-00692-6 

[13] Hallström,  Arne;  Att skapa långsiktiga kundrelationer  —en  bok  om  mänskliga känslor 
och engagemang, Studentlitteratur,  1992, ISBN: 91-44-35441-X 

[14] Handfield, Robert  B;  Ragatz, Gary L; Petersen, Kenneth  J;  Monczka, Robert 
M; Involving suppliers in new product development, California management review, 
Berkeley, Fall, 1999. 

[15] Johansson, Charlotta;  Accelerating the product development process by simplifying 
business processes; Eight ISPE International Conference on Concurrent 
Engineering: Research and Applications, Anaheim USA, July 28 - Aug 2, 2001. 

[16] Johansson, Charlotta;  Legge, David; Wäppling, Anders; A Case Study of 
Concurrent Engineering in the Supply Chain; Sixth ISPE International Conference 
on Concurrent Engineering: Research and Applications, Bath UK, Sept 1-3, 
1999. 

[17] Johansson, Charlotta;  Legge, David; Wäppling, Anders; Factors in the supply chain 
supporting three-way partnerships; International Journal of Logistics: Research and 
Applications,  vol.  3, no 2, July 2000. 

[18] Lilliecreutz, Johan; Est  leverantörs  strategi  —  frän  lego-  till  systemleverantör.  En  studie 

av 	köpare- och leverantörs  relationer  inom  svensk  personbilsindustri. Linköping  
University, 1996. ISBN: 91-7871-860-0 

[19] Monczka, Robert M; Petersen, Kenneth  J;  Handfitld, Robert  B  and Ragatz, 
Gary L; Success factors in strategic alliances: the buying company perspective; Decision 
Sciences, Atlanta, Summer, 1998. 

[20] Norell,  Margareta,  Stöd för produktutveckling i samverkan„  Rapport  från  
Nutek/Arbetsmiljöfonden, 1992, ISBN: 91-8746-081-5 

22 



Increasing the Effectiveness of the Tool Development Process through Partnership 

[21] Stauffer, Robert  N;  Converting customers to partners at Ingersoll, Manufacturing 
engineering,  vol.  101, p.41-44, 1988. 

[22] Södersved, Håkan;  Concurrent engineering :  ett arbetssätt för  effektiv  

produktframtagnittg,  Sveriges  mekanforbund, 1991; ISBN: 91-524-1116-8 
[23] www.scolari.co.uk/qsr/cisr_n5.htm  Information about the software NUD*IST, 

2001-11-27. 
[24] Yin, Robert  K;  Case study research — Design and methods; second edition, SAGE 

publications, California, 1994, ISBN no. 0-8039-5662-2 
[25] Öberg,  Jan; Nilsson, Per;  INIS  Industrinätverk i samverkan  del  Partnerskap,  2000. 

23 



Abbreviations 

ABBREVIATIONS 

IPD 	Integrated product development 

CE 	Concurrent engineering 

SCM 	Supply chain management 

CAD 	Computer aided design 

2D CAD 2-dimensional CAD 

3D CAD 3-dimensional CAD 

QFD 	Quality function deployment 

FMEA 	Failure mode and effects analysis 

DFMA 	Design for manufacture and assembly 

TQM 	Total quality management 

OEM 	Original equipment manufacturer 

CPC 	Collaborative product commerce 
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Questionnaires and interview forms 

QUESTIONNAIRES AND INTERVIEW FORMS 

Questionnaire: Company information and the goal with partnership 

General information about the company  
Company/ division? 
Contact person? 
Number of employees? 
Turnover? 
Business idea? 
Organization scheme? 
The goal with partnership? 
Have you worked with partnership before? 
Number of cases run in partnership? 

Interview: Integrated product development 

General company information 

Engineering management 
Functions in the product development process? 
Phases in the product development process? 
Integration in the process? 
Number of project per year? 
Project organization? 
Number of parties in the project? 
Project leader role and authorities? 
Supplier involved? 
ISO 9000? 
Information flow between the parties? 
Documentation of the projects? 
Do you integrate the suppliers in the process? How? 

Business  
Manufacture / Buy? 
Market? 
Suppliers? 
Offers? 

Design theory and methods 
Specifications? 
Supporting methods? 

Simulation and digital prototyping 
How do you simulate and what do you simulate? 
Why do you simulate and when in the process? 
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The product 
Specifications for the detail? 
Functions? 
Task to solve for the detail? 
Other solutions? 
Complicated product? 
The development process? 
Methods? 
Teams? 

Questionnaire: Concurrent Engineering 

General company information 
How many products (tools) are produced at this point of time? 
Do you use Concurrent Engineering? When did you implement it? 
What concepts of Concurrent Engineering do you use? 

Concurrent engineering 
Is market strategy and manufacturing process planned at the same time? 
What kinds of communication are used for the interaction between Designers of Products and 
Manufacturers? 
What kinds of communication are used for the interaction between Manufacturers and 
Purchasers of Material? 
How do you communicate with your customers? 
What are the three key drivers of Product Development in your company? 
What are the three main barriers to Product Development in your company? 
How fast do you think is the speed of evolving new technologies in your industry (compared 
to other industries)? 
How intensive do you think is the competitive pressure in your industry? 
Are your customers involved in the product development process? How are they involved? 
How often do you develop new products? 
Are you ISO 9000 certified? 

How formal is your Product Development Process? 
How well understood is your Product Development Process? 
How would you define your Product Development Process? 

Which of the following Information technology techniques are used within your company and 
what is the intensity of their use? 

CAD Software 
Control Systems Simulation Software 
Manufacturing Simulation Software 
CAPP — Computer Aided Process Planning 
CAI — Computer Aided Inspection 
CAM — Computer Aided Manufacture 
Electronic Data Management 
Electronic Mail 

Are multifunctional teams involved in the Product Development Process? 
How often do these teams meet? 
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What functions are involved in the multifunctional teams associated with the Product 
Development Process? 
What is your leader's participating style? 

Interview: Managing enterprises 

Cross functional teams 
Do you use a team in the development process? 
How is it composed? 
Are suppliers involved? 
Special project room? 
Number of projects at the same time? 
Do you always work in this way? 
When did you start with this? 
How did you work before? 
Differences? 
Profit/Loss with this? 
Quality methods? 

Business process 
Contracts? 
How do you buy or sell tools? 
Cost plus methods? 
Other methods? 
Number of offers? 
When is the order sent? 
Tooling on the critical path? 
Who owns the tooling? 
Service of the tooling? 

Common CAD  
How man users do you have? 
Solid modelling? 
Why solid modelling? 
The change to a solid modeller? Cost, time, quality? 
Sending and receiving files? 
STEP / IGES / Other? 
Same software as customers/suppliers? 

Communication 
How? 
What medium? 
What information is critical in a development project? 
Quality in information? 

Trust 
Is trust important? 
Do you trust your partners? 
How long have you worked together? 
Can you develop trust? 
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Geographic closeness  
Is it important? 
Is it preferred? 
How often do you meet local suppliers? 
Number of tooling bought abroad? Why? 
How important are physical closeness? Affect quality? 

Other 
Price, quality and lead-time, what is most important? 
Prototyping? 
ISO 9000? 

Interview: Business process 

General company information  
Business idea? 
Organisation? 
Business process? 
Status for purchasing? 
Formalised methods? 
Computerised methods? 
Who designs the tool? 
Who are involved in the purchasing process? 
What information is important? 
Who is the project leader? 
How do you choose suppliers? 
Any problems with the business process? 
Any strengths? 

Supplier involvement 
When is a supplier strategic? 
How do you handle the dependency of the suppliers? 
What is most important in the contact with the suppliers? 
Supplier involvement plan? 
Where can the supplier add value to your process? 
Design responsibility? 
Close relations as an investment? 
Strengths and weakness with close relations with the suppliers? 

Contracts 
Between who? 
Long term agreements? 
Strengths and weakness with contracts? 

Other ways of buying or selling tools 
Always offers? 
Other in the future? 
Visions? 
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Abstract 

Concurrent engineering is widely 
practised within Swedish industry and 
although many I" tier suppliers have well-
established relationships with their 
customers, concurrent engineering involving 
three partners, customer,  im  tier supplier and 
tool manufacturer, is a new situation for 
most. The experience of companies within 
the Pressoform consortium indicate that 
involving OEM suppliers and tool 
manufacturers from an early stage of product 
development can reduce lead times by up to 
50%. 

The major part of the paper describes an 
ongoing project financed by Pressoform to 
improve supplier integration between and 
2"" tier suppliers and the customer. This 
project focuses both on technical 
infrastructure and organisational aspects of 
outsourcing and concurrent engineering. 

The paper also draws general conclusions 
from both the  Segerström  and Svensson case 
and other case studies being carried out 
within the Partnership Project of 
Pressoform. 

30 

1 Background 

1.1 	Concurrent engineering in the supply 
chain 

The principles of Concurrent Engineering 
(CE) are well known and widely used in 
many companies; working in cross functional 
teams with total responsibility for product 
development leads to shorter overall lead 
times, increased quality and lower cost [4]. 
Increasing emphasis on product function, 
ergonomics and environmental impact means 
that designers must have, or have access to, 
special competence in these areas in order to 
be able to develop products which meet the 
demands of the marketplace [6]. 
Outsourcing of the 'total supply' of 
functional modules is now commonly used to 
complement the product development 
strategies of many companies. In many 
industries, sub-suppliers are now seen as key 
strategic development partners [1] (See 
Figure 1.) 

Since 80-85 % of a product's total cost is 
determined during the design phase, products 
with a significant bought in content can 
benefit from involving suppliers in the 
product development process from an early 
stage [2]. In many cases, a third partner, the 
tool and die manufacturer, must also be 
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closely involved from virtually the start of 
product development to ensure that the full 
benefits of CE in multi-partner supply 
situations are achieved. 
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Figure 1. The structure of the supply 
chain. 

1.2 The Swedish tooling industry 

Within many Swedish companies, tool and 
die manufacturing is now subcontracted. 
This trend began in the 1970's in response to 
the increasing focus on developing core 
business strengths. Today tooling is mainly 
bought outside Sweden from low cost 
countries such as the Baltic States and in the 
Far East. As a result of this, the Swedish tool 
industry has declined significantly in recent 
years and indigenous suppliers today have 
only about 30% of the total market [7]. 

1.3 	Changing market forces 

It is clear that many companies in Sweden, 
including 	the 	major 	automotive 
manufacturers, are reducing the number of 10  
tier suppliers that they deal with. The nature 
of the relationship and working methods are 
also changing, with 15  tier suppliers now 
being expected to take responsibility for a 
larger part of the product development 
process than they are used to. This kind of 
partnership demands trust on both sides 
which is not built up overnight [3]. 

This new way of working has resulted in a 
shift in the required location of much design 
competence from the top-level companies to 

1" and even 2u0  tier companies. Swedish 1st  
tier suppliers have to address this as a 
strategic problem and develop in house 
competence in design, project management 
etc. Swedish 2.'d  tier tooling suppliers, also 
recognise this as a strategic issue, especially 
if they are to re-establish a leading position in 
the home market and win back supply of 
tools, by developing active working 
relationships with their customers and 
building upon the advantages that their 
geographic position and common language 
and business attitudes offer. 

2 Pressoform 

Pressoform is a limited liability company 
owned by a consortium of some 30 
companies with links to the tool and die 
industry. These include representatives from 
all levels in the supply chain including tool 
manufacturers and users, as well as 
companies with specialist skills and 
knowledge (for instance knowledge of 
materials) and companies who work with 
product development in its many different 
forms. 

The Pressoform project was started in 
1995 to support development of the Swedish 
tool and die manufacturing industry through 
networking, competence and technology 
transfer, 	organised 	activities 	and 
commissioned research. 

Pressoform have ongoing research projects 
within five main areas; some of which are 
divided into sub projects. (See figure 2) The 
main project, as far as resource allocation is 
concerned, is the Development Process for 
Moulds and Dies. This project comprises of 
three closely related sub-projects; Total Cost, 
the Polaris Project and Partnership project 
(the project described in this article). The 
Total Cost project concerns minimising the 
total cost of ownership for tooling, including 
purchase, maintenance, set up costs etc. The 
Polaris Project is investigating integrated 
product and tool development using IT and 
advanced design tools. 	Other projects 
include high-speed machining, surface 
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quality and processing, measurement 
techniques and communication technology. 

Figure 2. The five main project areas of 
Pressoform and the Partnership 
project. 

Case  Customer  l 	tier  2" tier  

Segerströms  Volvo  Segerströms Swepart  

Futurum Futurum  Lidhs 

ABB  Motors  ABB  Motors  IKG IUC 

ABB  Automation  ABB AQ  Plast  Duroc  Tooling 

Products  Automation  

Products 

Figure 3. The cases followed in the 
Partnership project and the 
supply chain relationship 
between the participating 
companies. 

3 The Partnership project 

3.1 Project aims 

The current research work forms part of 
the Pressoform Partnership Project. This 
project aims to develop, document and 
disseminate amongst the Pressoform 
consortium companies a methodology for 
successfully establishing and running three-
way company partnerships involving product 
developers, component suppliers and tool 
manufacturers. The methodology will be 
based upon the current best practice for 
integrated development of products requiring 
tools and dies in their manufacture. 

The methodology is being developed 
through a number of multi-company case 
studies. The lead-time for developing new 
products from idea to product in production 
using the methodology is expected to be up 
to 50 % shorter than today's performance and 
at the same time help deliver products at a 
lower cost and better quality. 

An overview of these cases, and the supply 
chain relationship between the companies 
involved are presented in figure 3 below.  

3.2 Project structure 

The methodology and business 
development activities of the Partnership 
Project are outlined below in figure 4. In 
addition, a longitudinal study of organisation, 
business factors, implemented technologies 
etc. is also being carried out. 

I3usiness development aetivtiee  

2J,.L 	fi.LL 	if / 
Identify key 

Success factors 

Interview 

Benchmark 

Cam studies 

Understand 
Best practise 

Interview 

Benchmark 

Case studies 

Methodology 
Development 

How to become 
wosIdclau 

Implementation 

of Method 

if 

	

if 	if 
cdorm development activities 
ajts ses.isss 	Pilot protects / Case 

Figure 4. Project structure for the 
Partnership project within 
Pressoform 

The method of working to gain an 
understanding of perceived critical success 
factors has been through semi-structured 
interviews at the companies involved. The 
particular subject for discussion was agreed 

32 



Johansson  C.  Legge  D.  Wäppling_A. 

before the interview, but a large degree of 
freedom was allowed as it was felt to be 
important during the initial phase of the 
project not to direct the discussion but rather 
to allow points of particular interest to be 
raised. By carrying out a series of interviews 
with staff in different functions in the 
companies involved in a particular 
development project, a good consensus of 
key success factors and problems were 
identified. 

Whilst it was clearly important to 
understand an individual company's 
perceived success factors, it was also 
important to take account of current best 
practice for this particular industry branch. 
In order to obtain an understanding of this, 
benchmarking activities both within and 
external to the Pressoform consortium have 
been carried out. 

Despite the generally effective methods of 
working found, it is clear that there is 
considerable scope for improvement in 
individual companies and establishing and 
implementing best practice remains a 
considerable challenge. 

4 Results 

4.1 The  Segerström  and  Svensson  case  
study  

One of the most important of the 
Partnership case studies has been the  
Segerström  case.  Segerström  and Svensson  
Eskilstuna  AB (Segerstöms) is one of ten 
manufacturing companies in the  Segerström  
and Svensson group and specialise in the 
development and manufacture of large series 
complex sheet metal parts. Segerstöms are a  
P  tier supplier to both Volvo and Saab and 
are typical of many 	tier automotive 
suppliers since they supply more than one car 
manufacturer with products with virtually 
identical function but different design. 
Whilst the project has focussed on  
Segerströms  relationship with Volvo Car 
Corporation (Volvo), it is obviously closely 
related to general working practices within  

the company in respect to other automotive 
and non-automotive customers. 

This case study is particularly interesting 
as it looks at the current state-of-the-art in the 
Swedish automotive industry. Whilst there is 
scope even for Volvo to shorten their product 
development lifecycles, their methods of 
working and relatively short product 
development lead times are clearly of interest 
to other Pressoform companies. This case 
study has been an important influence on 
both the direction of the Partnership project 
and the methodology being developed. 

The  Segerström  case study has revealed 
the following as critical success factors in the 
automotive supply chain: 

• Concurrent Engineering teams 

During a major development project, 
people from different functions in Volvo's 
vertical line organisation are put together in 
an open-plan office in order to simplify 
communication between the different 
functions involved. 	These concurrent 
engineering teams, called module teams at 
Volvo, provide competence from areas such 
as drive train, engine, safety and so on. Even 
suppliers are involved in these module teams 
to ensure good communication with the 
manufacturer of the components. 	(See 
Figure 5.) 

Volvo and  Segerströms  have worked 
together for many years and  Segerströms  
have a resident engineer at Volvo who is 
involved in a wide range of development 
projects and works actively within the 
module teams. This allows Volvo early 
access to their r tier suppliers as well as 
giving  Segerströms  and other companies who 
work closely with Volvo a chance to 
influence the development of components 
from a manufacturability point of view. 
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Figure 5. Organisation of modular teams 
at Volvo 

• Communication and trust 

A development project at  Segerströms  is 
initiated when Volvo presents a concept or 
suggestion as a sketch or draft outline. These 
initial contacts are often informal in nature 
due to the fact that the  Segerströms'  resident 
engineer at Volvo is involved in the module 
teams.  

Segerströms  and Volvo maintain a strict 
but effective workflow in the product 
development process. Because  Segerströms  
is represented in Volvo's module teams they 
are well placed to influence the design of 
components that are under development. 
This method of working has allowed trust 
and open communication to develop over a 
period of time and is seen as being beneficial 
by both partners.  

Segerströms,  like other trusted suppliers 
who are closely integrated in the product 
development process, have an  ISDN  link to 
Volvo, which gives them access to 
commercial information on the Volvo 
intranet. 

• Common 3D CAD software 

Despite the availability of neutral 
geometry exchange formats such as IGES 
and STEP, historical experience, and the fact 
that the design process is often the result of a 
number of iterations between Volvo and  
Segerströms,  has resulted in  Segerströms  
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acquiring and using the same 3D CAD 
software as Volvo. This allows product 
models to be freely exchanged between them 
with no loss of CAD functionality such as 
variational design which are seen as being 
critical during the development process. 
This, and a well functioning IT infrastructure, 
both contribute to the effectiveness of  multi-
company  concurrent engineering design at 
Volvo which in turn has helped to reduce 
development lead times. 

Due to today's short product development 
lead times, co-operation with toolmakers, 
often a 2" tier supplier, at an early stage of a 
project is also a necessity. Access to timely 
information is essential for the effective 
commercial development of tooling since this 
represents a significant cost and also an item 
which is often a one off item. Late product 
changes can have significant effects on tool 
design or may even not be possible without 
significant cost penalties if tool manufacture 
is already underway. 

Many of  Segerströms  tool suppliers use the 
same 3D CAD software which enables 
concurrent engineering design of both the 
tool and product. 

• Geographic closeness 

Geographic closeness has become an 
increasingly important success factor for 
companies in the automotive supply chain. 
Many of the companies in the  Segerström  
and Svensson group have adapted their 
operations to bring them in line with this 
trend and have manufacturing plants located 
virtually next door to customer plants. 

In the case of  Segerströms'  Eskilstuna  
plant this is not the case as the Volvo 
assembly plant, one of their main customers 
is situated in Gothenburg, some 400 
kilometres away. However,  Segerströms  
have recently opened a sales centre in 
Gothenburg so that they can be close to the 
customer and hence facilitate closer co-
operation and demands on resources, quality 
and delivery precision. 
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4.2 Success factors in other Pressoform 
cases 

Several other cases are being followed 
within the Pressoform Partnership project. 

• The Futurum-Lidhs case  

Futurum  is a manufacturer of cooker hoods 
and Lidhs their toolmaker. These companies 
have a concurrent process for product 
development and tooling supply.  Futurum  
carries out the main product development 
activities and Lidhs the main tool 
development activities. 	Both companies 
assign a project manager to each new 
development project who is responsible for 
ensuring that relevant and timely information 
is available to both partners. Lidhs become 
involved at a very early phase of product 
development in order to provide input as far 
as design for manufacturability is concerned. 
This early involvement allows Lidhs to 
benefit from having a head start when it 
comes to developing production tooling 
whilst  Futurum  are able to design products 
which can be manufactured in a rational and 
cost effective way. 

These two companies have worked 
together for many years and have built up a 
strong degree of mutual trust and respect for 
each other's competence. This close co-
operation has also allowed  Futurum  to 
develop a good understanding of the price, 
delivery time and quality that can be 
expected for a given product design. As a 
result of this,  Futurum  often miss out the 
quotation process, but rather give the tool-
manufacturing contract directly to Lidhs. 
The price for the tool is decided from an 
estimated cost based upon the estimated 
manufacturing time. 	Futurum  pays the 
agreed price, although rework and design 
changes are paid for at a given hourly cost. 

The Futurum-Lidhs case has demonstrated 
that it is possible to shorten development lead 
times by 2-4 weeks by skipping the quotation 
process and adopting an open buying 
process. 

• ABB  Motors 

An other case who is being followed 
within the Partnership project is with  ABB  
Motors, who design, manufacture and sell 
electrical motors to a world-wide market.  
ABB  Motors use concurrent engineering, but 
much of the design work is carried out using 
an independent consulting firm, IKG. The 
consultant works on site during development 
that also involves tool manufacturers at a 
very early stage. Prototype tools are often 
manufactured and the practice of using the 
same CAD software at all partners has 
allowed  ABB  Motors to reduce development 
lead times by a total of 75%. 

Critical to this improvement has been the 
shift to 3D CAD and solid modelling which 
resulted in a 50% reduction in lead-time. 
This level of improvement was possible in a 
very short period of time by using the 
independent design consultant who had many 
years of 3D CAD design experience. A 
further 50% reduction in development time 
has resulted from involving the toolmaker in 
the process and especially through the use of 
prototype tooling. 

• ABB  Automation Products  

ABB  Automation Products is also the 
focus of a Pressoform case study.  ABB  
Automation Products design and manufacture 
computers for industrial use. The company 
has a concurrent product development 
process with two sub-suppliers, AQ  Plast,  the 
plastic injection mould maker for internal 
parts of the computer and AQ Plast's 
toolmaker, Duroc Tooling, in  Västerås. 

ABB  Automation Products have a "no 
quotation" relationship with their suppliers 
and use the same 3D CAD software for 
modelling the products. Component design 
is a joint effort between  ABB  Automation 
Products, AQ  Plast  and Duroc Tooling which 
helps to ensure that the product is easy to 
manufacture and that the product and tool 
design are right first time. 

All three companies are situated in the 
same city which gives them the advantage of 
geographic closeness which is regarded as 
being a significant success factor as it allows 
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almost ad hoc meetings to take place to 
resolve problems. In addition, the companies 
have worked together for many years and 
know and trust each other. Together they 
have halved development lead times by 
skipping the quotation process and moving 
from 2D to 3D CAD; a factor which has been 
observed in several of the Pressoform cases. 

5 Conclusions 

5.1 Pressoform 

Pressoform has been very successful at 
raising national awareness of the Swedish 
tooling industry, and especially the fact that 
there is a need to support and develop 
indigenous mould and die manufacturers. 
More concrete results include competence 
exchange between the university and the 
members in Pressoform and specific research 
into tool manufacture, including that 
presented in the current article. 

5.2 Success factors and best practice 

Whilst concurrent engineering in the 
supply chain is a very complex area to 
understand due to the differences in business 
strategies and rapid rate of technological 
development, it is possible to draw some 
general conclusions. 

The ongoing case studies within 
Pressoform have shown that it is possible to 
shorten product development lead times by 
up to 50 % by integrating l' and 25d  tier 
suppliers in the development process. 

The  Segerströms  and Volvo's case has not 
yet reached this target which is perhaps not 
surprising since the automotive sector 
already have quite efficient development 
processes and any improvements will be hard 
won. 	The other case studies have 
demonstrated that it is possible to achieve 
significant 	reductions 	in 	product 
development lead-time through relatively 
simple means. The major challenge for these 
companies in the future will be to continue 
this pace of improvement. 
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The results from the case studies outlined 
above point at a number of common features 
for reducing development lead times which 
are summarised below. Many of the factors 
mentioned are confirmed in the literature, 
although some would seem to be specific to 
this industry branch. 

• Concurrent engineering teams 

The use of concurrent engineering is most 
important during the early phases of a project 
when the benefits of working in parallel are 
greatest. This has a significant effect on 
lead-time and also reduces the cost and 
increases the quality. Including the 
toolmaker allows them to have a greater 
opportunity to affect both tooling cost and 
the quality of the component which is 
manufactured in the tool. 	1 tier 
manufacturers are also able to ensure that the 
tool will be easy to use in production. 

• Open communication and trust 

The parties involved in a development 
project must trust each other so that they can 
share potentially commercially sensitive 
information. It is very important that product 
related information is available in a timely 
way to all parties in the supply chain. A long 
term and stable relationship helps increases 
the level of trust 

• Common 3D CAD software 

The use of a common CAD platform 
allows geometry related information to be 
shared or distributed quickly whilst enabling 
efficient two-way design development. The 
use of the same software makes it easier to 
handle changes, even later in the 
development process. 

A change from 2D to 3D solid modeller is 
seen as one of the most important factors for 
reducing the lead-time. 

• Geographic closeness 

A trend in the automotive industry has for 
some time been to outsource the supply of 
functional modules and systems. It is clearly 
an advantage to the top-level customer if the 
supplier is closer to them; either by having 
representatives on site or by being located 
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within the same region. This allows for both 
improved communication during product and 
process development as well as allowing 
faster, more responsive, delivery in 
production. This focus on geographic 
closeness has been raised in several of the 
Pressoform cases. 

• Removing the quotation process 

The quotation process can add several 
weeks to the time taken to first off 
production. Involving the tool maker in the 
product development process and buying 
tooling either on a running account or to a 
target price offers clear advantages as far as 
removing the need for detailed writing 
specifications and quotations. This demands 
close working relationships and a high level 
of trust and understanding between all 
partners involved in multi-company product 
and process development. 
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ABSTRACT Industry based around products which require tooling can benefit from three way 
partnerships involving the product developer, first tier supplier and tool manufacturer. Whilst 
many first tier suppliers have well established relationships with their customers, concurrent 
engineering across three partners is a new situation for most participants. Differing working 
practices, approaches to technical infrastructure, and partner relationships are described 
amongst four partnerships featuring Swedish tool and die manufacturing companies. Despite 
the generally effective methods of working found within individual companies, involving OEM 
suppliers and tool manufacturers from an early stage of product development can reduce lead 
times by up to 50%. Establishing and implementing best practice for such partnerships there-
fore remains a challenge. Conclusions are drawn which are of interest and use in other indus-
try sectors. 

Introduction 

Increasing emphasis on product function, ergonomics and environmental impact means that 
designers must have access to special competence in all these areas in order to develop prod-
ucts which meet the demands of the marketplace (Wandebäck, 1997). Many companies have 
therefore turned to outsourcing of the 'total supply' of functional modules. As a consequence, 
many first tier suppliers are taking responsibility for a larger part of the product development 
process than they were previously. Sub-suppliers are being seen as key strategic development 
partners in product development strategies (Blenker et al., 1994). This kind of partnership 
demands trust on both sides, which is not built up overnight  (Östman,  1995). 

Whilst total supply implies a relatively high level of de-coupling between partners, in practice 
there is still a need for close cooperation to ensure that the functional modules interface well 
with the overall product. The principle method used to integrate activities in the product de-
velopment process is concurrent engineering (CE). The principles of CE are well luiown and 
widely used in many companies: working in cross functional teams with total responsibility 
for product development leads to shorter overall lead times increased quality and lower cost  
(Södersved,  1991). 
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Since 80-85 % of a product's total cost is determined during the design phase, products with a 
significant bought-in content can benefit from involving component suppliers in the product 
development process from an early stage (Cali, 1993). In many cases, a third partner, the tool 
and die manufacturer, must also be closely involved from near the start of product develop-
ment to ensure that the full benefits of CE in multi-partner supply situations are achieved. 

This article describes research under an ongoing project known as the Partnership Project, 
which concerns products produced with the help of tooling (such as die cast, injection 
moulded or pressed parts). The project aim is to develop a well defined working methodology 
for three company partnerships consisting of product developer, component supplier and tool 
manufacturer. The research reported here describes partnership working practices and techni-
cal infrastructure in four case studies. Initial results indicate that the lead time for developing 
new products from idea to product in production can be up to 50 % shorter than the average 
performance of the consortium companies, whilst at the same time products are delivered at a 
lower cost and better quality. 

Background  

In response to a Swedish government initiative to increase interaction between academia and 
industry, a number of competence centres were established in the mid 1990s at universities 
throughout the country. These centres were to act as a source of expertise to which industry 
could turn in order to solve specific problems. 

The applied research activities at the Department of Materials and Manufacturing Engineering 
at  Luleå  University of Technology have in recent years focused on tool and die manufacture 
(for example, CAD/CAM for complex geometry, 5 axis machining, machining of tough mate-
rials as well as organisation and management issues). The tool and die industry in Sweden 
consists primarily of small and medium sized enterprises (SMEs), a sector not traditionally 
known for having close links with academia. To help overcome this problem, a separate or-
ganisation, Pressoform, was established to act as a voice for the tool and die industry. It is a 
limited liability company owned by a consortium of some 30 companies. These include rep-
resentatives from all levels in the supply chain including major manufacturing companies, 
OEM suppliers and tool and die manufacturers, as well as companies with specialist skills and 
knowledge (for instance knowledge of materials) and companies who work with product de-
velopment in its many different forms. 
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FIGURE 1. The projects within Pressoform 

One of the principle aims of Pressoform is to support development of the Swedish tool and die 
manufacturing industry through networking, competence development, technology transfer 
and commissioned research. Pressoform is independent of the Swedish universities and the 
university competence centres, and its activities are funded both by the shareholding compa-
nies and through national and European funding mechanisms. 

In addition to its own activities, Pressoform currently supports university based research pro-
jects in five main areas, some of which are divided into sub projects. The main project, as far 
as resource allocation is concerned, is Development Process for Moulds and Dies. This in 
turn consists of three closely related sub-projects; Total Cost (which concerns minimising the 
total cost of ownership for tooling), the Polaris Project (investigating technical support for 
integrated product and tool development) and the Partnership Project, which is described in 
this article. Other Pressoform projects, shown in figure 1 cover high speed machining, surface 
processing and quality, measurement techniques and communication technology. 
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The Partnership project 

Project aims 

The current research work forms part of the Pressoform Partnership Project. 

TABLE 1. The Cases followed in the Partnership Project and the Supply Chain Relationship 
Between the Participating Companies 

Case Customer 1s1  tier 2nd  tier 

1 Volvo  Segerströms Swepart  

r,  

3  

Futurum  

ABB  Motors  

Lidhs  

IKG IUC  

4  ABB  Automation  Products  AQ  Plast  Duroc  Tooling  

This project aims to develop, document and disseminate amongst the Pressoform consortium 
companies a methodology for successfully establishing and running three-way company part-
nerships involving product developers, component suppliers and tool manufacturers. The 
methodology will be based upon current best practice for development of products requiring 
tools and dies in their manufacture, and is being formulated with the help of a number of 
multi-company case studies. An overview of these cases, and the supply chain relationship 
between the companies involved are presented in table 1. 

Methods 

The methodology and business development activities of the Partnership Project are outlined 
in figure 2. In addition, a longitudinal study of organisation, business factors, implemented 
technologies etc. is being carried out as a means of assessing the effect of the work carried out 
by and for Pressoform. 

hi all the companies investigated, a specific product development project was followed to 
provide examples of best practice working methods, as well as allowing performance meas-
ures to be identified and used to assess the relative performance of the case study companies. 

To identify the critical success factors associated with multi-partner product development, a 
total of 20 semi-structured interviews were carried out at the case study companies. Whilst 
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the general subject for discussion was agreed beforehand, these initial interviews 

Business development activities 

Identify key Understand Methodology 
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FIGURE 2. The methodology used for the partnership project within Pressoform. 

were largely unstructured to allow the interviewee opportunity to raise points of interest to 
them, rather than directing the discussion. By carrying out a series of interviews with staff in 
different functions in the companies involved in a particular development project, a consensus 
of success factors and problems could be identified. 

A second series of interviews was then conducted to gain a deeper understanding of how the 
success factors identified in the first stage were affected by business practice, organisation, 
use of technology etc. These interviews were more structured since an understanding of the 
companies and their methods of working had been gained during the initial, 'open' interviews. 

Whilst it was clearly important to understand the success factors of individual companies, it 
was equally important to try to identify factors or working methods common to all the case 
study companies. This simple form of benchmarking provided the means of establishing cur-
rent best practice within the case study companies. Since many of the companies investigated 
work in highly competitive markets, it is assumed that the working methods encountered are 
close to industry best practice. 
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Results 

The case studies outlined above have been ongoing since September 1998 and have allowed 
both general and specific conclusions to be drawn. 

An initial series of face-to-face interviews helped identify the factors that were seen to be im-
portant when developing new products in partnership type situations  (Johansson,  1999). The 
factors identified are outlined below: 

As might be expected, one of the recurring factors brought up during the interviews was the 
need to work concurrently and to include component suppliers and their toolmakers in CE 
teams from an early stage. Such so-called inter-company CE teams were found in virtually all 
cases. Another important factor identified was the need for open communication and trust. 
Without free and open communication channels, CE teams cannot work. Trust was also seen 
to be very important when sharing commercially sensitive information, especially across com-
pany boundaries. 

The need for geographic closeness was seen by some to be a key factor whilst for others it was 
far less important. However, the majority accepted that geographic closeness does simplify 
communication between the people involved in the team. Other research (Allen, 1977) has 
indicated that the probability of the members of a team speaking to each other at least once a 
week drops significantly as the distance between them increases beyond 10 meters. Beyond 
this boundary, the probability is the same even over distances of several kilometres. 

Two other important factors were identified, although these may well be specific to the kind 
of business relationship being investigated. Firstly, using the same CAD software was seen as 
critical for reducing the lead time in a product development project as it simplifying commu-
nication. Whilst installing the same CAD software as their major customers is often a volun-
tary decision by companies down the supply chain, some large companies insist that their sup-
pliers use the same software. This kind of 'power relationship' may help to reduce lead time 
by eliminating problems associated with transfer of CAD data, but it does not necessarily im-
prove the relationship between the companies. Secondly, many companies had virtually 
eliminated the formal quotation process usually associated with buying press tooling, moulds 
and dies. In practice this was accomplished by buying tools on a running account, or to a tar-
get price, with no quotation being involved. For this kind of relationship to work, the tool-
maker must be involved from a very early stage in the development process to allow them to 
share information and to deliver the tool that provides the specific functions required. 
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Success Factors 

CE teams 

Cross functional CE development teams were observed in all the cases followed. These teams 
usually included representatives from development, purchasing, product management and pre-
production engineering. Letting the team have their own workspace was seen by most as im-
proving informal communication between the functions involved. This way of organising CE 
teams was most developed at Volvo and  ABB  Automation Products. 

In some of the cases, component manufacturers and their toolmakers were included to form 
intercompany-CE teams  (Futurum,  ABB  Automation Products). At  Futurum  the component 
manufacturer and toolmaker are sometimes involved even before many of Futurum's own in-
ternal functions. Delegating responsibility to deliver a particular product function instead of 
working to detailed specification increases the level of commitment of suppliers and also in-
creases the quality of the result. This method of working is used by  Futurum  and Volvo. 

Both  ABB  Motors and Volvo run their CE teams in a very formal manner.  ABB  Motors fol-
low a detailed working model which is specified in their ISO 9000 quality manual. Volvo also 
has written documentation describing how product development is to be organised and exe-
cuted. 

Open communication 

Because tool design and manufacture almost invariably lies on the critical path of a develop-
ment project, and hence affects the time to market, information concerning key project dates is 
of vital importance to component suppliers and tool manufacturers. It is also clearly impor-
tant that the tool, when delivered, is able to function almost immediately, without the need for 
time-consuming trimming and re-work. These two points were raised by all companies, and 
especially at  ABB  Motors and  Futurum.  

Open communication improves understanding of the present situation, whilst poor communi-
cation results in misunderstanding and subsequently mistrust. 

Most of the information transfer associated with a particular project was by phone, fax and 
personal meetings, although e-mail is being used increasingly. 

Geographic closeness 

In all the cases under investigation, geographic closeness was seen as being helpful for a suc-
cessful partnership. However, it was not seen as being a requirement to run a development 
project with local suppliers.  

ABB  Motors indicated that they meet their local suppliers face to face more often than those 
located some distance away.  Futurum,  which is situated in the north of the country, has most 
of its suppliers and customers in the south. In this case geographical distance is a given factor 
and it is not uncommon for the staff at  Futurum  to never meet their toolmaker during a pro-
ject. 
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Volvo have reduced the effects of geographical distances by allowing engineers from compo-
nent suppliers such as  Segerströms  to work on site virtually full time. 

3D CAD 

The use of the same 3D CAD system at all companies involved in a product development pro-
ject was seen by most to be a key factor in reducing development lead time. Despite the 
availability of neutral geometry exchange formats such as IGES and STEP, historical experi-
ence, and the fact that the design process is often the result of a number of iterations between 
the partners, has resulted in many acquiring and using the same 3D CAD software. This al-
lows companies involved in a particular development project to freely exchanged product 
models with no loss of CAD functionality such as variational design, seen as being critical 
during the development process. 

Often the decision to use the same software is a voluntary one. In other cases, however, busi-
ness pressures dictate that suppliers adopt the same CAD software as their major customers. 
For example  Segerströms  are very keen to maintain and develop their relationship with Volvo, 
who is one of their main customers, and their adoption of the same software was for both stra-
tegic and practical reasons.  

ABB  Motors and their suppliers use the same CAD software and regularly transfer CAD 
models during the development process. Because of this it has been possible to shorten lead 
times from twelve weeks to four weeks for certain types of product. 

When  ABB  Automation Products decided to start using 3D solid modelling, their main tool 
supplier, Duroc Tooling, also became involved. This resulted in a joint investment and the 
two companies were able to help each other learn and use the software. This has improved the 
relationship between them and helped reduced product development lead times by 50 %. 

No quote 

At  Futurum,  ABB  Automation Products and  ABB  Motors, product development involves a 
no-quote buying process for tooling; in most instances, only one company would be asked to 
bid for the manufacture of a given tool. For these companies, delivery reliability was the most 
critical factor and almost never the price. Reliable suppliers were thus well placed to get re-
peat business and the only reason to use an alternative supplier was if the preferred supplier 
could not deliver to the required schedule. By eliminating the quotation phase, the buying 
process for tooling had been reduced from three or four weeks to less than one week. 

Some form of contractual agreement was generally used, so that the cost of an item of tooling 
was known for budgetary purposes.  Futurum,  however, has gone one step further and now 
buy tools on a running account from their chosen suppliers.  Futurum  have agreed a standard 
hourly rate with their toolmaker and pay for the time required to manufacture a tool. This way 
of working has developed at  Futurum  since they become involved in Pressoform and started to 
consider how to improve their methods of working. 
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Trust 

Involvement of suppliers and sub-suppliers at an early stage of product development invaria-
bly involves revealing commercially sensitive information. For this to work, trust, often for-
malised in legal contracts, is of vital importance.  

ABB  Automation Products and  Futurum  have formal partnership agreements with their sup-
pliers. This means that they have formally clarified questions relating to responsibility, cost-
ing principles and hourly charges. These business relationships have been actively developed 
over a number of years and all parties know each other very well and have a very good insight 
into how each company works. Despite the presence of a formal contract, there is a high de-
gree of trust between the partners.  

ABB  Motors and Volvo have a strict buyer - seller relationship with their suppliers rather than 
the more open relationship seen at  Futurum  and  ABB  Automation Products. Having said that, 
both see trust and openness as important. Volvo's trust relationship with their suppliers is 
seen in the fact that the resident engineer from  Segerströms'  works along side engineers em-
ployed directly by Volvo. An overview of the success factors found in each case is outlined in 
table 2. 

TABLE 2. Overview over the success factors in each case. Case 1 is the Volvo,  Segerström,  
Swepart case, case 2 the  Futurum,  Lidhs case, case 3 the  ABB  Motors, IKG, IUC case and 

case 4 the  ABB  Automation Products, AQ  Plast  and Duroc Tooling case. 

Case 	 1 	2 	3 	4 

CE Teams 	Yes 	Yes 	Yes 	Yes 

Communication Yes 	Yes 	Yes 	Yes 

Closeness 	Yes 	No 	9 	 Yes 

3D CAD 	Yes 	No 	Yes 	Yes 

No-Quote 	No 	Yes 	No 	Yes 

Trust 	 9 	 Yes 	9 	 Yes 

Discussion 

The ongoing case studies within Pressoform have shown that it is possible to shorten product 
development lead times by up to 50 % by integrating first and second tier suppliers in the de-
velopment process. 
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The relationship between the partners is very different in the four cases. In the first case, the 
Volvo/Segerström/Swepart case, a formal supplier - customer relationship exists whereby  
Segerströms  is obliged to deliver on Volvo's conditions in order to remain a preferred sup-
plier. Since Volvo is a very important customer for  Segerströms,  their relationship could be 
described as a power relationship rather than a real partnership. Despite this, there is clearly a 
willingness to improve the relationship by developing both formal and informal links. By 
having a resident engineer involved in Volvo's product development process,  Segerströms  has 
won trust and been able to win more work from Volvo. 

The relationship between  Futurum  and Lidhs, the second case study, is based upon a mature 
and effective partnership.  Futurum  use concurrent engineering teams in their product devel-
opment process and involve their toolmakers from a very early stage.  Futurum  have three 
toolmakers that they work closely with, of which one is Lidhs. Lidhs or the other partner 
toolmakers can often be involved in a project before many of the internal functions at  Futu-
rum. (Futurum  actually find it more difficult to involve their internal functions in the CE team 
than to get the external suppliers to take part in them!) By including Lidhs in the development 
process  Futurum  have, in effect, already committed to buying tools from Lidhs. For this rea-
son,  Futurum  seldom ask for quotes from other toolmakers but rather rely upon the good 
working relationship that they have with the three that they work closely with. The hourly 
cost for manufacturing the tool is estimated beforehand and the toolmaker then works on a 
running account. This no-quote relationship has saved at least three weeks of lead time and 
has shortened the time to market by the same amount.  

ABB  Motors generally have a very formal way of working with their suppliers which may, in 
the long run, prevent them from developing the level of trust necessary for a partnership type 
relationship to exist. Despite this, they work efficiently using well documented procedures. 
There have been some attempts to have a less strict relationship in certain development pro-
jects, and this more informal way of working has allowed product development times to be 
reduced from 12 to four weeks. 

The most evolved partnership was found at  ABB  Automation Products. This is the result of 
working with the suppliers over the past 4-5 years to use inter-company concurrent engineer-
ing teams for all product development. This has been helped by the fact that there is a very 
good relationship between all the partners, who are situated in the same city. For them, geo-
graphic closeness has clearly been advantageous. Despite the obvious success of this partner-
ship over that past few years,  ABB  Automation Products are concerned that this may result in 
complacency and loss of a business like attitude. 

Despite the generally effective methods of working found within individual companies, it is 
clear that there is considerable scope for improvement in all companies. Establishing and im-
plementing best practice therefore remains a considerable challenge. 
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Abstract 

This paper examines different ways of 
doing business and gives suggestions as how 
to develop today's business process into one 
which is more appropriate for products with 
a high technological value and made in 
small volumes. By improving the business 
process the product development process 
can be accelerated which directly affects 
product time — to - market. 

Qualitative interviews were made with five 
companies, three tool manufacturers and 
Iwo product development companies. A 
structured analysis of these interviews 
showed that four areas in the business 
process offered clear scope for 
improvement; the offer process, the level and 
style of co-operation, the legal contracts 
used and methods of communication. 

By shifting from an offer based 
procurement process to one using a running 
account with preferred suppliers several 
weeks of elapsed time can be saved and the 
tooling produced at the lowest cost. Co-
operation over company borders can be 
improved by involving the tool manufacturer 
in the product development team from an 
early stage. Legal contracts remain 
necessary, even though more open 
relationships are to be encouraged. 
Flexibility must be accounted for in the 
contracts as far as tool and product design is 
concerned. Communication techniques and 
the use of information technology need to be 
continuously improved for companies to 
remain competitive. 

Keywords: Concurrent Engineering, Business 
Process, Partnership, Tool Manufacturing, Supply 
Chain Management, Early Supplier Involvement 

1 Introduction 

This paper describes a long-term study 
into current and emerging business processes 
associated with discrete part manufacture 
involving moulds and dies. The study was 
instigated by a group of 30 or so Swedish 
companies associated with tooling design 
and use; the Pressoform consortium. For 
many of these companies it was clear that 
today's business process were not 
appropriate for their type of products [8]. 
Improving the business process so that it 
more closely matched the business 
environment in which they work would help 
to shorten the overall product development 
process since the tooling is almost invariably 
on the critical path for product development. 

The business and engineering processes 
associated with tooling procurement and 
component supply are complex since they 
generally involve two or more parties 
(Figure 1). The focus in this study are the 
third tier in the chain; the tool manufacturing 
company. The tool manufacturers business 
comes from the component manufacturer 
who in turn has contracted to supply the 
product development company. The design 
process related to the product as far as any 
engineering changes coming downstream 
affects all three parties. However, both the 
component and tooling manufacturer may 
flag for product changes related to a 
component's manufacturability; this could 
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include material and manufacturing 
parameters as well as the manufacturability 
of the design. These latter design inputs can 
often have a significant effect on product 
cost and quality. 
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Figure 1. Engineering procurement and 
component supply involving tool 

manufacturers 

It is clear that the complexity of the 
engineering process becomes more complex 
when more parties are involved [7]. 

This study has investigated a number of 
three-way business partnerships, i.e. where 
the three companies works as partners in a 
concurrent manner as opposed to simply 
regarding each other as customer/supplier. 
(Figure 2) The lessons learned have already 
started to be taken up by other companies in 
the Pressoform consortium and should be 
possible to applied in situations where only 
two companies are involved. 

Figure 2. The relations between the partners 
in a three-way partnership. The green arrow 

is the technological process, the pink are the 
business process. 

The difference between a partnership 
relation and an ordinary business relation are 
working practices based on trust [9] 

Tooling supply in Sweden is a growing 
market. Although it is generally accepted 
that the cost of tooling is only a small part of 
the total cost associated with manufacturing, 
increasing amounts of tooling are being 
sourced from outside Sweden where low 
price and quick delivery are used to win 
business. 	The market share taken by 
Swedish tool manufacturers is decreasing 
despite the increasing overall market [1]. 
This situation is forcing tool manufacturers 
to develop more aggressive strategies aimed 
at delivering a product with a lower overall 
cost for all concerned. 

Traditional business processes have 
evolved for companies that buy and sell 
products where the lowest price in general 
wins the order. This strategy may be 
appropriate for some types of products, but 
is becoming increasingly inappropriate for 
buying and selling tools and other 
technically advanced products with a 
significant engineering content. Business 
processes are emerging which are more 
appropriate for today's flexible working 
methods [15]. Concurrent engineering has 
been promoted for more than 10 years [4] 
[10] and more and more companies are now 
developing and applying these principles to 
involve their customers or suppliers. 
Business processes involving partnership are 
characterised by long-term co-operation, 
supports common development processes, 
allows late changes, and encourages trust 
between all parties. 

Market pressures are forcing companies to 
deliver new products at an ever-increasing 
pace and at lower relative cost. These 
pressures have forced all stages of the 
product development process to become 
leaner and more effective whilst at the same 
time, making cost a significant issue. Many 
traditional business processes and attitudes 
hinder the development of a lean product 
development process. The engineering 
procurement function or purchasing is often 
focused on very tangible, short term costs 
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and have little interest in overall costs and 
long term profitability since these are both 
more difficult to measure and are not well 
handled by current management accounting 
practices. 

1.1 Aim 

The aim of this study was to assist 
companies in accelerating their product 
development process by helping them 
understand and apply inter-organisational 
concurrent engineering. From a research 
perspective, a longitudinal study was 
instigated to document both the 
organisational challenges and business 
effects associated with this. 

This paper presents a business 
methodology that is being applied by several 
Swedish tooling manufacturers and their 
customers to develop and improve their 
market position by reducing lead times and 
offering higher quality process and 
engineering solutions. 

The main research question addressed by 
this paper is: 

How should tool manufacturers change 
their business process to remain competitive 
and be more able to more quickly respond to 
the fast product development process? 

2 Business 	and 	product 
development processes 

Literature covering the area of business 
process re-engineering (BPR) often focuses 
on processes. The work presented in this 
paper is, in many respects, a BPR project, 
focussed on reducing lead-times in the 
product development process by working in 
a partnership. A BPR project should focus 
on a defined business process with the aim 
of achieving a radical, or at least significant 
change in that process in order to satisfy a 
major goal. Information technology (IT) is 
often a critical enabling factor [6]. 

2.1 Sourcing 

Outsourcing has raised the status and 
power invested in the purchasing department  

which today must have greater engineering 
awareness than before. This is certainly the 
case when a company has shifted from 
manufacturing their own tooling to 
subcontracting this function. This trend has 
been clear in Sweden over the past 10 years. 
Good long-term relationships with suppliers 
are also advantageous for other reasons. 
Many suppliers are able to offer high levels 
of design competence. Using this resource 
can lead to a more effective product 
development process [12].  An investigation 
in 1997 [15] showed that 50% of American 
engineering companies had outsourced some 
aspects of design to their suppliers; mostly 
component design but also design of 
subsystems and sometimes complete 
systems. This subcontracting of design can 
also help reduce product costs since 80% of 
a product's final cost is fixed at an early 
stage of the design process. It is therefore 
very important to involve suppliers as early 
as possible to be able to take advantage of 
their particular skills and hence reduce costs 
[2] [11]. 

2.2 Communication 

To get a product to market on time 
demands that relevant information is 
available to those involved in the product 
development process at the correct point in 
time. Since tooling is often complex and 
requires considerable time for it's 
manufacture, tooling procurement usually 
falls on the critical path of the total lead-
time. This makes it very important for 
information concerning a component to be 
communicated effectively to the tool 
manufacturer. 

Critical information related to the tooling 
includes business or contractual information 
such as expected delivery times and costs. 
Technical issues, such as those related to 
form and function, must also be 
communicated. 	Techniques 	for 
communicating this kind of information are 
well developed. Modern 'high-end' CAD 
software can allow more than one person to 
work on the same model at the same time 
and for data to be shared and managed via 
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extranets. It is even possible to design the 
product and tool simultaneously, with 
changes in the part being indicated directly 
in the tool manufacturers CAD system. It is 
not even necessary to sit in the same office 
anymore, and geographically distributed 
design teams can quite easily work 
concurrently [14]. Currently, for this to work 
effectively, the same software must be in use 
at all the co-operating companies. Today, it 
is not realistic for a small company such as a 
tool manufacturing company to have the 
same software as all their customers due to 
both cost and skills related reasons. It seems 
likely that this limit will, in time, be 
removed with the possibility to share date 
between different CAD systems and 
different companies becoming as common as 
e-mail is today. Alternatives available today 
are CAD model viewers, which allow 
models from different systems to be reliably 
viewed on screen as a complement to 
engineering drawings of CAD => CAD data 
transfer. Some viewers allow several users to 
interact with the model simultaneously, 
which, coupled with desk top video-
conferencing opens up considerable 
opportunity for even small companies to 
work in geographically distributed teams. 

2.3 	Long term relationships 

Any long-term relationship takes time to 
develop and should be regarded as an 
investment. The expense, in terms of time 
etc., associated with developing the 
relationship will, hopefully, give a return 
later. [5]. 

If a new supplier makes a good impression 
by working in an innovative and professional 
way, and delivers successfully, on time and 
to cost, it is easy to build up trust for the 
supplier. Suppliers who meet expectations 
but doesn't add anything extra, could be 
considered a reliable alternative, but not one 
that is worth developing a close relationship 
with. Given the choice, developing 
established suppliers with known 
competences and attitudes is usually less 
expensive than developing new ones [5]. It is 
still important to search for new suppliers  

and to develop these since even well 
established suppliers can change their 
business focus or become less attractive for 
other reasons. 

2.4 Contract 

Many companies who work with close 
relationships use trust between the partners 
rather than contracts or formal agreements. 
Even relationships involving a high degree 
of technical development and mutual 
commitment can work without the use of 
formal agreements [5]. Other investigations 
[3] indicated that as little as 8 percent of this 
kind of relationship used formal contracts; 
the companies involved saying that other 
factors were more important for making a 
partnership work. A partnership between two 
or more parties is often successful because of 
social factors, which are influenced by the 
company's traditions and their values. 

3 Methodology 

The work presented in this article is part 
of a project involving a number of Swedish 
tool manufacturing companies and their 
customers. The present work covered 
business processes related to product 
development over company borders. It is 
often easy to co-operate and discuss 
technical matters but when it comes to 
matters related to money it is often a 
different matter. This makes the overall 
business process a very important one to get 
right. 

This work has focussed on changes in the 
business process associated with achieving 
better performance in the product 
development process. The key goal was 
reduction of lead-time associated with this 
process. Although the effective use of 
information technology is recognised as 
being a very important for reducing lead-
time, it is not the focal point in this study. 

The work began by collecting data about 
current working practices using an interview 
form which was designed to cover issues 
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associated with the business process, as well 
as early supplier involvement, legal and 
contractual relationships and other ways to 
buy tooling. The subjects chosen were based 
upon a common consensus of the material 
presented in the literature [1-16]. The 
questions were of an open nature where free 
answers were allowed. This gave a better 
'feel' for the respondents' replies, but made 
systematic analysis of the results more 
difficult. Before the interviews, the interview 
form were first tried out on a tool 
manufacturer and a project manager from a 
buying company to verify that the questions 
were understandable and relevant to the aims 
of the project. 

In depth interviews were conducted with 
five companies, three tool manufacturers and 
two buying companies. (Table 1) Since these 
companies have been involved in earlier 
studies, a basic knowledge about their 
working methods was already known. The 
companies were not randomly chosen it 
would be wrong to say that the findings are 
applicable to all tool manufacturing 
companies. However, there is a strong 
likelihood that some of the results will be of 
interest to most. 

Table 1. Customer / Supplier relationships 
between the interviewed companies 

Customer 	Supplier 
Lidhs  

Case 2 ABB  Automation Duroc Tooling 
Products 

Case 3 
	

Richardssons 

The interviews based on the interview 
form were conducted by telephone and took 
between 45 minutes and 1 hour. The answers 
were taped so that taking notes didn't 
interrupt the interview. The taped answers 
were transcribed before being analysed using 
a software package used for qualitative data 
analysis; NUD*IST [16]. The software is 
designed to aid users in handling non-
numerical and unstructured data associated 
with qualitative analysis by supporting 
processes of coding and indexing data in a 
systematic manner and helping search for 
keywords or patterns in the coding. The 
keywords used were chosen from the 
literature review. 

The plain text transcriptions were coded 
into NUD*IST according to the index tree. 
(Figure 3) 

Case 1 Futurum 
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Business process 

Common 
	

Supplier involvement 
	

Contracts 
	

"New" 

Company information 

Purchasing tool and dies 

Choosing suppliers 

Communication 

Parties 

Project management 

Goals  

Figure 3. The index tree in NUD*IST with the 
nodes 

After coding it was possible to search per 
"node" in the index tree. In this case, 
searches have been made mostly by keyword 
since this covers virtually all responses 
where the keyword was mentioned. 

4 Results 

In the results presented below, only the 
five nodes analysed using NUD*IST are 
presented; 	"purchasing 	tools", 
"communication", 	"co-operation", 
"contract" and "new". This were the areas 
where the results indicated a possibility to 
change the working methods or alternatively 
where change in the working methods was 
not suggested; even though it was expected. 

4.1 Purchasing tool and dies 

From the analysis of the interviews, it was 
clear that most companies use a traditionally 
system of "offers" when they buy or sell 
tools. In this case, the tool manufacturer was 
expected to take responsibility for the 
technical solution whilst the customer was 
responsible for designing the product. This 
standard purchasing procedure does not 
leave much room for flexibility or co- 

operation. The companies obviously keep in 
contact with each other since both are 
responsible that tooling is delivered that will 
produce a successful product. 

Two key problems with the traditional 
offer system were highlighted; fixed price 
tender makes it difficult for the tool 
manufacturer to predict the profit and the 
offer process takes a long time. The five 
companies stated that trust was very 
important, with the suppliers adding valuable 
knowledge that their customers are prepared 
to pay for. One company expressed an 
interest in a cost estimation model that gave 
good prediction of the cost of the tool. 

The "product development companies" 
that were interviewed indicated, as expected, 
that component and tool suppliers are seen as 
a strategic resource; a late or missed delivery 
from any of them could stop a manufacturing 
line or hinder a project. For this reason, good 
contact with the suppliers was seen as being 
very important so that signals about errors or 
delays could be discovered in time. 

4.2 Communication 

In the interviews, all the companies stated 
that discussing the technical solution is the 
most important thing when buying or selling 
a tool. In order to allow tool manufacturers 
to get good knowledge about the component 
to be manufactured, design data (CAD 
models, drawings, etc.) must be exchanged 
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between the parties involved. All the 
interviewed companies used the Internet and 
e-mail but two companies stated that face-to-
face contact and discussion over the 
telephone were still the most valuable 
medium when communicating with 
customers or suppliers. When discussing the 
technical solution it was invariably the 
technical staff who were involved. It was 
also seen as being important to discuss 
commercial information, such as time scales 
and key dates. It was not uncommon that 
offers or bids from sub-suppliers and tool 
manufacturers were discussed in order to 
check on cost. Even here  e-mails were used 
together with personal contacts and phone 
calls. Discussions of a more commercial 
nature usually involved the sales person 
from the tool manufacturer and the purchaser 
from the buying company. 

4.3 Co-operation 

The interviewees were given the 
opportunity to give their own definition of 
co-operation. The consensus was that co-
operation concerns sharing of knowledge, 
being open and willing to work closely 
together to develop the best solution. Co-
operation was seen to also involve give and 
take and that the companies involved in the 
product development process were as good 
as their word and had respect for each other. 

One tool manufacturer suggested that if 
there were few local suppliers then 
customers were more likely to try to 
establish a long-term relationship with these. 
Almost all of the companies stated that 
personal contacts were most important and 
that if a trusted contact leaves a company, 
then the relationship with that company will 
change. 

Most companies viewed developing long-
term relationships with customers / suppliers 
as an investment. 

The tool manufacturing companies 
indicated that they make most money from 
established customers but that it was still 
very important to develop new ones. All 
were aware of the fact that an established  

customer could change their business focus 
or change supplier for a variety of reasons. 

Tooling buyers generally choose to work 
with the preferred suppliers but were always 
open to working with new, innovative, 
suppliers. One company stated that every 
now and then they actively looked for new 
suppliers. 

From the analysis, it was found that 
suppliers created a positive impression if 
they could respond to an urgent request. A 
professional 	attitude 	and 	taking 
responsibility for the correct functioning of 
the tools delivered, including correcting 
problems or carrying out re-work without 
complaint was also expected. Buyers 
negatively rated suppliers if there was a lack 
of communication and/or if the project was 
less successful. 

Tool suppliers welcomed a clear and 
obvious request with good supporting data. 
Unclear demands, problems with CAD data 
files or even taking ideas or solutions to 
another supplier and asking them to 
manufacture the tool were seen as hindering 
development of a long term relationship. 

It is virtually impossible to work today 
without high levels of co-operation since this 
simplifies and speeds up the work when 
everybody knows each other, their skills and 
ways of working. The value of co-operation 
is clear since one tool manufacturer stated 
that they often win orders even though they 
are not always the cheapest supplier, simply 
because they make an effort to co-operate. 

4.4 Contract 

All the companies that participated in the 
investigation stressed the importance of 
personal contacts and trust, but these did not 
remove the need for formal contracts. 

Even though the overall contract (from the 
top level customer) usually involved more 
than two parties, they always identify a 
customer / supplier relationship and made 
formal contracts between two companies. 
None of the interviewed companies used 
three way contracts, even though they 
worked in three-way partnership. Contracts 
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were drawn up for each job and every order 
was regarded as a specific task. 

Most of the companies indicated that they 
regard contracts as giving them a feeling of 
security, especially when doing business 
with foreign companies. 	However, ill- 
defined contracts or overly restrictive terms, 
which hindered improvisation, were seen as 
being a hinder. None of the companies 
could see themselves moving away from the 
use of formal 1:1 contracts. 

None of the product development 
companies interviewed designed the tool 
themselves and an important point which 
was raised concerned being clear about 
which document represented the original part 
geometry. Today, it is not unusual that data 
files are used as the basis for the design and 
manufacture of tools. Effective version 
control of 3D geometry was felt to be 
limited. With paper drawings it was far 
easier to change the geometry and issue a 
new version since the current version would 
be clearly stated on the drawing. When a 
computer file was used as the original, it was 
more difficult to know which version was 
the latest, or what earlier versions existed. 
There was also a need to be clear how draft 
angles were to be handled since these are not 
always included in the component design 
created by the product development 
company. 

It was seen as being important that all 
these points were covered in the contract to 
avoid confusion and error. 

4.5 	New ways of buying and selling tools 

The most interesting issue that was 
investigated concerned new and innovative 
ways in which the companies interviewed 
have tried to buy and sell tools. One method 
was the use of a "running account" where 
the customer paid for the amount of time the 
tool manufacturer works on their tool as well  
ag  material costs and other incidental costs 
such as sub contract hardening, EDM etc. 
This way of working requires trust, 
especially on the part of the buyer since they 
must trust the supplier to properly account 
for the time they needed to manufacture the  

tool. The cost for the tool would be fair for 
all concerned since the tool manufacturer 
covers all their costs whilst the customer 
pays only for the work done. If the offer 
process is eliminated, the toolmaker does not 
have to recover the cost of developing an 
offer. With the offer process there will 
always be some offers that the tool 
manufacturer doesn't win, but the time they 
spend on these offers must be paid by 
someone; i.e. the next customer. A running 
account also removes the lead-time 
associated with the offer process, which is 
good if there the tooling needs to be 
delivered quickly. 

One company suggested that charging a 
bonus when the tool produces more 
components than agreed would be of 
interest. A third alternative is to charge per 
component that the tool produces. I.e. not 
charge for the tool but to charge a small 
amount on every component produced in the 
tool. This would give an incentive to 
improve the design solution or to use better 
quality materials or processes. 

4.6 Practical examples 

The companies investigated who have 
started to work with partnerships are very 
positive about this way of working and the 
advantages it brings; reduced lead-time in 
the product development process improved 
quality and reduced costs.  

Futurum  —Lidhs 
These two companies have worked together for 

many years.  Futurum  buy tools from Lidhs without 
a quotation process, mostly on a running account. 

Lidhs are closely involved in the product 
development process from an early stage; even 

before all of Futurum's internal departments are! 
These two companies share open communication 
and high level of trust. The product development 
lead-time is typically 3-4 weeks shorter than by 

using an offer-based method.  

58 



Accelerating the Product Development Process by Simplifying Business Processes  

ABB  Automation Products — Duroc Tooling 
There are actually three partners included in this 
case who have worked together in partnership for 
about 6 years. They use inter-company concurrent 

engineering teams for all product development. 
There is a very good relationship between all the 
partners, who are situated in the same city. For 

them, geographic closeness has clearly been 
advantageous. All three companies use the same 
3D CAD software.  ABB  buys tooling without an 
offer process, which has lead to a total lead-time 

reduction of 75 go . 

5 Conclusions 

Developing long-term relationships 
between the three parties gives other 
advantages than only cost savings. One 
benefit is the trust that evolves after working 
together over an extended period of time. A 
supplier who wishes to maintain such a 
relationship may be more likely to deliver a 
solution at short notice. A tool manufacturer 
adds knowledge to the project about tool 
design and tool manufacturing and delivers a 
tool with high functionality on time and to 
cost. Over a longer period of time, the ability 
of the tool manufacturer to positively 
contribute with suggestions as far as a part's 
manufacturability and hence unit cost makes 
them a valuable partner. 

From the study, it was clear that the 
contractual relationships are two ways. The 
advantages of developing a three way 
contract over two bilateral contracts would 
therefore seem to be minimal, if they exist at 
all. In all cases, contracts gave a feeling of 
security, a situation that is unlikely to 
change. 

All the interviewed companies used 
electronic data exchange and e-mail and all 
used 3D CAD software for design. Sharing 
geometry in a structured way over the 
Internet over the company borders was not 
used; mainly due to the fact that they have 
different software installed. None of the 
companies used videoconference systems. 

Since buying tools using a traditional offer 
based system is very time consuming, 
something that is in short supply today, some 
companies have tried to buy and sell tools in  

a different way. The most common method 
was to use a running account where a 
supplier was chosen without the need to bid, 
and work and materials then charged on an 
ongoing basis. This is the cheapest way for a 
tool customer to buy a tool whilst the tool 
manufacturers cover all their expenses. This 
obviously demands a high level of trust so 
that the hourly rate and total number of 
hours reported by the tool maker reflect 
reality and are not inflated as an easy way of 
making more on the job. 

Another method used by tool and 
component manufacturers is that the tool 
manufacturer gets paid per component 
produced in the tool. In this case, the tool 
manufacturer has an interest in optimising 
the tool for the expected manufacturing 
volume. Another possibility is that the tool 
manufacturer gets a bonus if the tool 
produces more components than expected. 

In summary, there are several ways in 
which business processes associated with 
tooling procurement can be improved. 
These are presented below. 
• Avoid offers and instead work on a 

running account with the preferred 
suppliers is clearly the cheapest way to 
buy a tool. Late design changes won't be 
a problem since the tool manufacturer 
will get paid for their time anyway. 

• Co-operation is important and the tool 
manufacturer should be a part of the 
product development team from an early 
stage. This early involvement will allows 
the tool maker give feedback on the 
product design and allow manufacturing 
resources to be allocated in good time. 

• Contracts are a necessary insurance, 
which are unlikely to disappear. 
However, flexibility should be allowed 
for as far as tool and product design 
these can change even late in the product 
development process. 

• Communication techniques need to be 
continuously assessed and new 
technologies and opportunities explored 
and, where appropriate, adopted. 

How the above changes should be 
implemented must be handled on a case-by- 
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