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Abstract
The main objective of this Master Thesis is to analyse and identify the main
problems of the organisational structure and processes of international Tier-1
suppliers with regard to the implementation of the common parts strategy. The
theoretical part starts with the introduction of the background and challenges of the
common part strategy in the automotive industry. It describes the initial situation and
the motivation of the Master Thesis. Furthermore, this section describes the
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methodological approach used to derive the result of this work. In the practical part
of this Master Thesis, theoretically based information on a comprehensive concept
for the handling of common parts will be further developed by a case study with an
international automotive Tier-1 supplier. First, the processes that have the greatest
impact through the implementation of the common parts strategy are identified.
Afterwards these processes are roughly described to get an overview of the process
contents. Using turtle diagrams, the processes are then depicted and in the further
course with regard to the implementation of the common parts strategy evaluated.
Derived from the results of the process evaluation a methodology for handling of
common parts based on the example of the automotive industry will be developed
and concrete practical recommendations for Tier-1 suppliers will be derive. The
generated Business Process Model represents a standardized procedure and at the
same time describes the respective project results and associated responsibilities
for the handling of common parts. The aim is to increase project transparency and
thus make modular projects easier to plan and control, which can reduce the
project's risk.
Keywords: automotive industry, modularisation, common parts, organisation,
process analysis, product lifecycle
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1. Introduction
1.1 Background of the Problem
The pressure in the automotive industry to reduce costs, increase quality and
accelerate time to market is increasing due to technology competition and price
wars between individual companies. One promising strategy of the Original
Equipment Manufacturers (OEM) to be able to manage the complexity of the
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“magical triangle” time, costs and quality is the introduction of platforms and
modularity. Modularization in the modular principle means in a broader sense a
vehicle class and cross-platform common parts strategy.1 The platform and common
part strategy is based on Henry Ford's approach of the replace and standardize
components. With this strategy synergy effects are exploited by using components,
even complex ones, in several vehicle models. Due to this strategy, OEMs gain the
opportunity to manufacture various vehicle models on the same technical basis. The
advantages of this strategy is the reduction of costs in procurement (economies of
scale), and the more efficient use of R&D expenditures (economies of scope). Due
to the use of proven and matured parts a higher quality can be achieved.2
Due to a study of Deloitte Touche Tohmatsu Limited (2014) the trend of the
platform strategy will be further strengthened in the future due to global cooperation
between the OEMs such as in the case of Daimler and Renault-Nissan, BMW and
PSA, Toyota and PSA as well as numerous Chinese carmakers with different
manufacturers worldwide. Due to the IHS Automotive forecast the number of
individual platforms will fall from 277 in 2005 to 195 in 2020.

Figure 1: Platforms Assigned to Leading Global Automotive OEMs

1
2

3

Deloitte: Umbruch in der Automobilzulieferindustrie; Standortoptimierung und Sourcing
Heitmann, Marcus: IT-Sicherheit in vertikalen F&E-Kooperationen der Automobilindustrie
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At parallel it is expected, that the average number of vehicle programs being
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developed on each discrete platform will grow by nearly 50%.3

Figure 2: Number of Platforms on which Vehicles are Assembled

3

This progressive increase in cooperation and modularization has a direct impact
on suppliers within the complete value chain.

Figure 3: Participants in Production and Distribution Networks

4
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IHS Automotive: Five Critical Challenges Facing the Automotive Industry
Prof. Dr.–Ing. Bernd Hellingrath, Bernd: MBA Automotive Industry; Module Automotive Production
and Logistics – Supply Chain Management – Introduction
4
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In the past, the automotive supplier played a rather subordinate role. Nowadays,
suppliers cover approximately 70% of a car's value chain and account for 60% of
innovations in the automotive industry.5 In order to be able to produce this wide
range of vehicle models OEMs are forced to outsource a significant part of their
value add to the suppliers. On the other hand automotive suppliers also have to
adapt to constantly changing market conditions and focus on customer orientation.6
With this trend, suppliers are now facing the challenge of dealing with the use of
common parts in various projects. It must be emphasized in this context, that the
common parts concentrate on the parts without customer-specific differentiation
Die approbierte gedruckte Originalversion dieser Masterarbeit ist an der TU Wien Bibliothek verfügbar.
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character.7

1.2 Significant of the Problem and Research Motivation
Nowadays, many Tier-1 suppliers are still vertical orientated, meaning that their
business processes are strongly oriented towards customers and their projects.

Figure 4: Organization Structure of Product Development

As program manager of a complex product, which has been used as a common
part in many projects, the author gain the experience that this organizational
structure leads to serious problems in the handling of these parts. There is a need to
5

The Automotive Industry in Germany; Germany Trade and Invest; www.gtai.com
Lindemann, U., Reichwald, R., & al, e. (2006). Individualisierte Produkte - Komplexität beherrschen in
Entwicklung und Produktion. Heidelberg.
7
Deloitte: Umbruch in der Automobilzulieferindustrie; Standortoptimierung und Sourcing
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adapt the business processes to the new challenges given by the handling of
common parts. Using a common part in multiple projects increases the need for
reconciliation between projects. Especially when these parts are used in projects in
different plants, countries, business units, etc., the coordination effort is enormous.
The author was faced with the following challenges which will be described in more
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detail in chapter 2.4 “Process Representation and Evaluation”:


Lack of clear roles and responsibilities for the common part



Volume and capacity planning extremely difficult



Financial responsibilities not clear



Product must fulfil several requirements



All possible customer requirements has to be predicted



A failure in production can lead to a recall campaign of exorbitant proportions



Risk of tax shifting



Weak PLM System cannot identify common parts



Engineering Changes turn out to be a great challenge
The challenges the author perceive are not unique. They have also been

identified in other companies. Dassault Systemes describes in its Transportation &
Mobility Industry White Paper "An enterprise strategy for effective vehicle
modularity" the result of its study regarding the challenges within an organization,
which have to be taken into account by introducing modularity and thus the common
parts:


Process issues in managing dependencies across multiple programs and
platforms.



Organizational issues associated with siloed structures, a lack of clear roles and
responsibilities, and the management of disparate groups across the extended
enterprise.



Different requirements work against common parts.



Current processes to encourage modularity and common parts are weak to nonexistent.



Current organizational structure does not support easy communication in the
context of modularity and common parts. The roles and responsibilities are
unclear.

4



The trend of platform strategy imposes challenges on preserving common parts
across programs and platforms.



Lack of understanding how to integrate modularity strategies with supplier
management.



Suppliers have to deal with incomplete or unclear requirements.



There is a lack of understanding the effect of the dependencies on modularity
and their impact on the supply chain.8
While many innovative initiatives in the development of common parts are
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underway, the realization of benefits particularly within automotive organizations has
been, to date, limited in scope and scale. Successful implementation includes both
corporate processes and organisational structures to be modified. The basic
common part principle of the modular strategy is in the theoretical generally
understandable, but there is a lack of models as an example used for an efficient
control of the modular activities in the vehicle development can be.
Based on the author's personal experience and his literature research, the idea
came up that there is a real need for improvement in the area of developing a
business process model for handling common parts at international Tier-1
automotive suppliers.

1.3 General Statement of the Problem
In the framework of this Master thesis I’ll focus on the analysis and identification
of the main problems of the organisation structure and processes of Tier-1 Supplier
in regards of the implementation of common part strategy.

1.4 Research Questions
The central research question of this Master Thesis derives from those with the
introduction of common part strategy accompanying challenges:

8

Dassault Systemes; Transportation & Mobility; An Enterprise Strategy for Effective Vehicle Modularity

5



How should an organizational structure and its processes be designed in order
to efficiently develop and control the common parts strategy at international Tier1 automotive suppliers?
To further concretize the central issue and goal-oriented structuring of the

knowledge acquisition process therefore formulated sub-questions based on the
data analysis and methodology development in the Chapter 2 are answered:


What are the root causes and complexity drivers for the problems of handling
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common parts?


Which processes in the product lifecycle are most influenced by the common
part strategy?



How can the complexity caused by the higher coordination, information
procurement and information distribution be reduced?



How should the responsibilities be defined to handle common parts?



How should the communication between customer teams and product team look
like?



How can requirements on the product already be recorded in the early phases of
development?



How should a Business Process Model be structured in order to successfully
implement a common parts strategy?



What are the causes of the increase in costs and how can they be avoided?



What are the requirements for the business process model for handling common
parts?

1.5 Main Objective and Partial Objectives of the Thesis
The main objective of the thesis is to analyse the organization structure and the
processes of Tier-1 supplier in regards of the implementation of common part
strategy in order to eliminate the main issues caused by the increase of the
complexity. The implementation of a Business Process Model, which meets the
requirements of the handling of common parts, can contribute to overall efficiency
improvement, cost reduction and employee’s satisfaction and motivation.

6

The essential assumption of the main objective achievement is the correct
definition and realization of the partial objectives (hereafter as „PO“) which are
defined as follows:

PO1

Accumulation of theoretical knowledge connected with the framework of
modularity, in particular the use of common parts, from various resources
(relevant papers, journals, books, and electronical resources).

PO2

Analysis and processing of the latest scientific information about the area of
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the use of common parts and its implementation in the Business Process
Models.
PO3

Description of the current situation at Tier-1 supplier in regards of
implementation of modularity, in particular the use of common parts, focusing
on identification of the main problems and areas involved directly or indirectly
connected to organization structure.

PO4

Execution of workshops with each involved areas of one Tier-1 company to
obtain information about the current issues regarding of the use of common
parts and comparison with information described in the theoretical part of the
Master Thesis.

PO5

Analysis of responds given by interview partners from different Tier-1
companies regarding their individual experience with modularity and in
particular the use of common parts in their company and comparison with
information described in the theoretical part of the Master Thesis.

PO 1 and PO2 of the Master Thesis represent the theoretical data and their
further application in practice. The analysis of the latest knowledge is carried out
using different sources of information such as books, and relevant electronic
resources as well as MBA Program’s handouts.
The basic assumption of the PO3 of the Master thesis represents the
personal experience and theoretical recognition that there is a need for improvement
in the area of development of a Business Process Model for handling of common
parts at international Tier-1 automotive suppliers.

7

The research was run to confirm or disprove the assumption about the main
problems along the product lifecycle by implementing common parts at international
Tier-1 automotive suppliers and, at the same time, to identify other problems that
has not been taken into consideration at the beginning or did not consider them as
important. In regards to the definition of the current situation in the area of
modularity, the focus was on the following hypothesis:
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1.6 Hypothesis Statements
Based on my personal experience and literature study, the following
hypothesis has been identified:


The trend of the platform strategy imposes challenges to the Tier-1 suppliers on
preserving common parts across programs and platforms.



There is a lack of understanding the effect of the dependencies on modularity
and their impact on the supply chain.



The complexity in the product lifecycle increases due to the higher coordination,
information gathering and information distribution effort.



Tier-1 suppliers faces organizational issues associated with siloed structures, a
lack of clear roles and responsibilities, and the management of disparate groups
across the extended enterprise.



This organizational issues leads to frustration of the employees.



Suppliers have to deal with incomplete or unclear requirements.



Without the introduction of an efficient Business Process Model for handling of
common parts, the likelihood of successful implementation of modularity is very
low.



Due to the inefficient entrepreneurial structure the costs in the complete product
lifecycle increase.
After this compilation of the research questions, there is now the need in the

further course of this Master Thesis to confirm or not to confirm each of these
hypotheses.
The PO4 and PO5 represent the connection of the theoretical part of the
Master Thesis with the research represent. This part summarizes and analyses the

8

results of the workshops and the responses of interviewees from different Tier-1
companies so that the above hypothesis can be confirmed or denied, thus providing
important elements for the achievement of the main objective of the Master Thesis.

1.7 Methodological Approach
As stated in the introduction, this Master Thesis deals with the identification
and analysis of the main problems of the organizational structure and processes of
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The approved original version of this thesis is available in print at TU Wien Bibliothek.

Tier-1 suppliers with regard to the implementation of common part strategy. The aim
of this Master Thesis is to propose a Business Process Model, which meets the
requirements of the handling of common parts in automotive Tier-1 suppliers.
In this Master Thesis, theoretically based information on a comprehensive
concept for the control the handling of common parts based on empirically
generated data will be further developed by a case study with an automotive Tier-1
supplier. For the achievement of PO 3 of the Thesis, each phase and its subprocesses along the product lifecycle of this Tier-1 supplier will be analysed in detail.
Based on this case study, conclusions are to be drawn on the relationships
between structural, process and product organization in order to gain insights into
use of common parts in the automotive industry. Furthermore, the starting points for
a possible influence of the company on the successful implementation by an
efficient control system are analysed. Based on the gained knowledge of the POs of
the Master Thesis a methodology for controlling the handling of common parts
based on the example of the automotive industry will be developed and concrete
practical recommendations for Tier-1 suppliers will be derive.
The generated Business Process Model represents a standardized
procedure and at the same time describes the respective project results and
associated responsibilities for the control of the handling of common parts. The aim
is to increase project transparency and thus make modular projects easier to plan
and control, which can reduce the project's risk.

9

1.8 Master Thesis Structure
The first chapter is the introduction to this Master Thesis and describes the
initial situation and the motivation of the work. Based on this, the objectives of the
Master Thesis are formulated. From these, objectives research questions are
derived, which are to be answered within the scope of this thesis.
Chapter 2 is the central part of this Master Thesis. First, the processes that
have the greatest impact through the implementation of the common parts strategy
Die approbierte gedruckte Originalversion dieser Masterarbeit ist an der TU Wien Bibliothek verfügbar.
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are identified. Afterwards these processes are roughly described to get an overview
of the process contents. Using turtle diagrams, the processes are then depicted and
in the further course with regard to the implementation of the common parts strategy
evaluated. Derived from the results of the process evaluation a methodology for
managing the handling of common parts based on the example of the automotive
industry will be developed and concrete practical recommendations for Tier-1
suppliers will be derive.
In the third chapter, the research questions are answered in closing and a
conclusion is derived from them.

Figure 5: Master Thesis Structure
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2. Process Analysis
2.1 Introduction
Process analysis is the recording and documentation of an actual process. It
is also the starting point for many process improvements and provides a better
understanding of the actual state and the documentation and identification
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suggestions for improvement and approaches.
A process is a repetitive activity with a defined beginning and end. It
processes information (input) to produce meaningful results (output) and is usually
organized on a work-sharing basis. It can be executed manually, semi-automatically
or fully automatically.9 The DIN EN ISO 9000:2015 defines a process as a "set of
interrelated or interacting activities that uses input to achieve an intended outcome."
The framework for processes in the automotive industry is provided by the
ISO 9001 & IATF 16949 standards. The actual valid ISO 9001:2015 & IATF
16949:2016 are closely connected by the High Level Structure “PDCA”.

Figure 6: ISO 9001:2015 PDCA-Cycle

Due to the ISO 9001:2015 “the PDCA cycle enables an organization to
ensure that its processes are adequately resourced and managed and those
opportunities for improvement are determined and acted on.”10
9

Gadatsch, Andreas (2005): Geschäftsprozesse analysieren und optimieren
DIN EN ISO 9001:2015-11

10
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In order to systematically analyse a company's process, it is necessary to
break it step-by-step down into its individual parts in order to gain an understanding
of the process and to identify weak points and potential for improvement. Since a
business process spans several areas of a company, a process analysis is usually
very time-consuming and unmanageable.
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During the process analysis, the following questions should be focused:


What is the context of the organization?



Which are the interested parties?



What are their needs and expectations?



What is the scope of the management system?



Which processes are necessary to fulfil these needs & expectations?



What are the expected results of these processes?



What are the related risks & opportunities?



What is the content and quantity of the necessary documented information?
The process analysis in the used case study of this Master Thesis includes

the following five phases:

Identify
processes

Record
processes

Represent
processes

Evaluate
processes

Process
optimization

Figure 7: Phases of Process Analysis

In the first phase of the process analysis is to identify which processes need
improvement. The result of this phase should be a list of all involved processes with
process title. In the next step the processes should be record. The aim of this phase
is to create a process description with rough process steps. Following the processes
should be presented consistently, completely and correctly, which means that a
process description should be created with process steps and detailed process
information. The goal of these measures is ultimately the evaluation of the process.
Based on the process evaluation, a process optimization is proposed.

12

2.2 Process Identification
The automotive industry is very complex both in its processes and in its
structures. To understand which processes are affected by the common part
strategy, you first have to look at the entire product lifecycle. The product lifecycle is
usually divided into five major phases or stages: development, market penetration,
growth, product market saturation and subsequent decline.11,12 It can therefore be
assumed that in general the lifecycle of a product extends from the product
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development through series production to final stocking after EOP.
In the 1980s, the average product lifecycle was still eleven years. About forty
years later, this is only about half the time.13 According to a study of Roland Berger
(2012) the product variety has more than doubled between 1997 and 2012 but in the
same time the product lifecycle have shortened by about 25%.14 While the product
variety has more than doubled, the number of raw materials and components has
only increased to a lesser extent. The smaller rate of increase in raw materials and
components is due to the implementation of standardization and modularization of
the automotive industry. This trend of standardization and modularization was a
significant step of the automotive industry to fight increasing variety in raw materials
and components.15
SOP

EOP

~5 years

~6 years

~15 years

Product Development

Series Production

After Market

Product Lifecycle
Figure 8: Typical Product Lifecycle within the Automotive Industry16
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Cholewa M.( 2011): Product Lifecycle Management. Wroclaw University of Technolgy
Volpato G., Stocchetti A.( 2008): Managing product life-cycle in the auto industry: evaluating carmakers
effectiveness
13
Romberg, A.; Haas, M. (2005): Der Anlaufmanager: Effizient arbeiten mit Führungssystem und Workflow - Von
der Produktidee bis zur Serie
14
Berger, Roland (2012): Mastering Product Complexity. Roland Berger Strategy Consultants
15
Ing. Dušan Sabadka, PhD: Impacts of shortening product life cycle in the automotive industry
16
Raubold, U. (2011). Lebenszyklusmanagement in der Automobilindustrie.
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As shown in figure 8 the main three stages of the product lifecycle at Tier-1
suppliers are the product development, the production and the aftermarket. The use
of common parts in all phases of the product lifecycle offers a variety of
opportunities, challenges but also problems. The changes in the corporate
environment require new organizational structures. There is a need to develop new
responsibilities to restructure processes and reduce complexity. Therefore, each
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phase and its sub-processes must be analysed in detail.

Figure 9: Phases of the Product Lifecycle within the Automotive Industry

Although the development phase is the shortest phase in terms of time, the
processes involved in this phase are very complex. The phase starts with an Idea,
which is then evaluated. After the evaluation a concept study can be fulfilled.
Afterwards this will be verified. Since this early development phase, also called as
innovation phase, does indeed lay the foundation for the common parts strategy, but
does not yet have an effect on the organizational structure, the focus of this Master
Thesis is on the phases starting with design verification. Also, in this work, the After
Market Process will not be described.
The processes shown in Figure 9 describe only the main processes of a
Tier-1 supplier. Numerous processes support these main processes along the
product lifecycle. Due to my personal experience and the feedback of the parties
involved in the process regards the processes which has the most impact with the
introduction of common parts, the focus of this Master Thesis is on the following
support process in addition to the main processes of product development and
production:


Engineering Change Management



Procurement



Capital Expenditure Release



Demand and Capacity Planning



Quality Assurance
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2.3 Process Record
2.3.1 Product Development Process
The product development process is the core business for most of
automotive suppliers. Cross-company and cross-departmental collaboration in
series development projects is essential and must be well planned and coordinated
to handle the enormous complexity of this phase. In the development phase most of
the costs are incurred. In this phase the management of the complexity of the
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“magical triangle” time, costs and quality is crucial. One of the tasks of a
standardized product development process is to make these factors, which are in
competition with each other, more controllable. In particular, as the lifecycle
becomes shorter and shorter, the time to market shortens the product development
time of new products. This has a significant influence on production and
development costs as well as implementation costs. In order to cover development
costs of a new product, it is therefore necessary to introduce a product at the lowest
possible cost and at short notice.17 Especially in the development phase, mistakes
should be avoided, since they have an influence on the product's profitability
throughout the entire product lifecycle.
As shown in the Figure 9, the product development process starts with an
idea of a product. The goal of this phase should be a description of the new product
including sketches, the advantages and disadvantages, the technical challenges as
well as the challenges for the development. If it is a promising idea for the company,
the technical feasibility should be examined in the evaluation phase. In this phase,
the concept is thoroughly considered, elaborated, and assessed. The basic physical,
chemical, and thermodynamic relationships are clarified and initial calculations are
made. In the concept study phase, the concept is developed and assessed. A
functional sample is usually created and studied. The functional sample allows the
study of basic functions and features of the innovation. The functional sample is
described in CAD models. Production assesses feasibility based on the functional
sample. A product testing plan with all required tests and validation methods is
created to assess cost and resource requirements during the concept verification
phase. A costing bill of material is created for the cost assessment. To assess the
market opportunities, a business case is created. In the concept verification phase
17

Feldhusen, J; Gebhardt, B (2008): Product Lifecycle Management für die Praxis
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the product, process and production systems are developed concurrently with early
involvement of expert and mandated suppliers. The aim of this phase is to have a
comprehensive definition of the product and the related processes as well as to
verify the concept by simulation and the use of prototypes (A-samples). This phase
ends by releasing the tools for the B-samples. During the design verification phase
the product and process design are approved by hardware tests (B-samples) and
optimized. Following successful design verification, the product and process
definition is internally approved. The supplier sourcing process is finalized during
this phase. A customer release of the product and process definition is requested.
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After customer approval, CapEx (Capital Expenditure) is released for series tooling
and equipment. This process is described in more detail in the following course of
this Master Thesis. After the CapEx release the necessary orders are placed for
equipment, tooling, gages for series production are placed and the component
suppliers are nominated. This is the start for the industrialization.
To manage all tasks during the development phases each series
development project is coordinated by a Project Manager. This Project Manager
functionally manages the Project Core Team, which includes all core functions
involved in the product development. The Project Core Team is a cross-functional
team responsible for leading the entire program from kick-off to project closure. The
Project Core Team Members coordinate the members of the Extended Teams and
other relevant support functions during the complete Product Development Process.
All processes of the development project take place in simultaneous engineering,
i.e. in a parallel, cross-company and cross-departmental collaboration.

Figure 10: Project Team Structure
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2.3.2 Series Production
In the industrialization phase the production process is set up. Different
production trials are carried to verify that the planned manufacturing process is
capable of producing components at the quoted equipment and tooling. In addition,
it is checked whether the targets for quality, safety, environment and capacity
requirements are met. This ensures that weaknesses in the production processes
will be detected before the official product launch. Early optimization of the
manufacturing process makes the maturity level for components, tools, machines
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and production processes more robust. This leads to the fact that the launch cost
will be reduced and that the process optimizations will be done before SOP.
There are four different production trials:

Pre-Acceptance
• Inspection and
acceptance of the
tooling at the
supplier
• Creating action
plan to eliminate
detected
problems

Initial Production
Trial (IPT)

Mass Production
Trial (MPT)

• Proofing
capability of
tooling
• Processes and
machines don‘t
have to be linked

• Proofing
capability of the
production
process
• Processes and
machines have to
be linked

Part quality:
Firth Of-Tool-Parts

Extended Mass
Production Trial
(EMPT)
• Proofing
capability of
production
process including
shift handover
and at least one
tool changeover
• Processes and
machines have to
be linked

Part quality:
PPAP Parts

Figure 11: Production Trials

The first C-samples (off-tool samples) are produced during the Initial
Production Trial (IPT) and tools and equipment are released. Although these
samples are produced on series equipment and fixtures, this process is still
unlinked.
The Mass Production Trial (MPT) is conducted to prove the ability to meet
process capability and capacity requirements. Parts from the MPT are used to
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validate the product and the process. At the same time parts from the MPT are used
for initial sample presentation to the customer (PPAP). After PPAP approval by the
customer, mass production readiness is approved.
In the ramp-up phase the production process capability and capacity are
confirmed with the Extended Mass Production Trial (EMPT) to ensure a start of
production in flawless conditions. At the end of this phase, the Core Team performs
a “lessons learned”, closes the program and hands over the product to the Product
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Support Team.

Figure 12: Project and Product Support Team Structure

The Product Support Team will accompany the product during series
production phase. Objective of this team is to drive product productivity
improvements according to the cost forecast in the Project Business Case. It must
also manage quality issues that occur during the production phase as well as
maintain product and process definition records. The Product Support Team is the
primary customer interface for products in series production. In the case of an
engineering change, the Product Support Team supports the change process.
As the automotive industry is subject to high quality standards, series
production is strictly monitored. In particular the topics safety, quality, costs, delivery
performance and employees are daily tracked. In different boards these topics are
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visualized and discussed in daily meetings with all functional leaders at the plant.
This daily coordination rounds provide clear, accurate, time- and quality-based
expectations against which actual performance is documented, compared and
responded to, completing the Plan-Do-Check-Act Cycle.

2.3.3 Demand and Capacity Planning
A precise call-off forecast is necessary in order to make the best possible
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use of the customer's demand with the resources available in the plant (people,
machines, etc.) and to bring them into harmony. A distinction is made between
short-, medium- and long-term demand and capacity planning.
The short-term demand and capacity planning considers the planning period
up to three months. In this time period, the customer orders are already recorded in
the system. Based on these call offs, the production is planned. It is determined how
many shifts are required to cover the demand and to have optimal utilization of the
available resources (humans, machines, etc.).
The medium-term demand and capacity planning considers the planning
period between three months up to 6 month. In this time period, not all the customer
orders are already recorded in the system, but a trend can already be seen. It is
very important to consider this period, to identify upcoming emerging bottlenecks
and provide alternatives.
The long-term demand and capacity planning considers the planning period
of more than 12 month up to 5 years. In comparison to short- and medium-term
planning, the long-term demand planning is determined by the sales department
based on contractually agreed quantities, customer information and market trends.
Even if a forecast in this time horizon is very uncertain due to many influencing
factors, the determination of these is decisive for the future design of production, as
the establishment of new production capacities is very time-consuming.
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2.3.3 Capital Expenditure Release
Capital expenditures (CapEx) are funds used by a company to acquire,
upgrade, and maintain physical assets such as property, buildings, an industrial
plant, technology, or equipment. CapEx is often required especially for the
implementation of new projects. Investments in fixed assets can include anything
from the repair of a roof to the building itself, the purchase of a plant to the
construction of a completely new factory. In general, CapEx is any type of expense
that a company capitalizes, or shows on its balance sheet as an investment, rather
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than on its income statement as an expenditure.18
In the product development process the CapEx for series tooling and
equipment has to be released after the successful design verification to start the
industrialization. For this, the project manager must request the needed amount to
the CapEx Approval Committee. In general, this committee consists of the senior
management of a company. In addition to the COO, Controlling, Purchasing and
Operations Managers are particularly represented on the committee.
In order to gain insight into the necessity of the investment, the project
manager must present an overview of his product development project to the
committee. In addition to the general key data of the project, the project manager
must also provide a financial overview of the project. Furthermore, all investments
must be shown in detail and the chances and risks of the project with regard to
these must be pointed out.
There are three types of CapEx requests:
1. CapEx has been already been considered in the budget, that’s means
that project CapEx was planned and approved during budget phase.
2. CapEx was not known and therefore not planned during budget phase,
so it is an unplanned CapEx.
3. CapEx of a certain project was already released and there is a need to
extend the requested amount.

18

https://www.investopedia.com/terms/c/capitalexpenditure.asp
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The first type of CapEx is easier to get approved, since the expenditure has
already been planned.
The goal of the CapEx Approval Committee is to review and understand
CapEx spend in each project so that it can be ensured that the CapEx is spend in a
most efficient way related to the company success. So it can also happen that the
CapEx spend get challenged and the project manager get targets to be met. In this
case the CapEx Approval Committee defines actions for the project manager based
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on the outcome of the meeting.
This approach achieves a common understanding of the programme
throughout the organisation. It increases commitment and transparency as well as a
lean and fast approval process while creating a common understanding and
commitment.

2.3.4 Engineering Change Management
Theoretically, no changes to the product or processes should be made after
design verification phase. Since the product and the process are defined, suppliers
are sourced for the series and the series tools and equipment are commissioned, a
change would generate an immense costs impact. Furthermore, any changes have
a significant impact on the project timeline. But in reality products undergo a variety
of changes not only in the course of their development, but also in their further
lifecycle. Reasons for changes could be for example changes to make the products
safer, more comfortable, more modern, more efficient, or cheaper to manufacture.
Therefore, technical changes are among the most important processes in the
product lifecycle.
Due to the decisive influence on quality, costs and delivery dates, technical
changes must be systematically planned, evaluated and tracked. To establish a
systematic approach of documenting changes in a product or process, from
identifying the required change, to planning and executing the change, to completing
the issue, Engineering Change Management (ECM) has been introduced.
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ECR creation

Evaluation

Concept and
design
verification

Procurement,
industrialization
and product
validation

Launch

Figure 13: Engineering Change Management – Phase Model

The Engineering Change (EC) Process starts with an Engineering Change
Requests (ECR). This ECR can be created from an internal party, a customer or a
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supplier. In the creation phase, the initiator describes the change request. It should
include a thorough description of attributes, assign affected parts, add relevant
participants. The EC coordinator, which is usually the product manager of the
development project, decides with its team whether the request is refused or
continues into evaluation phase.
During the evaluation phase an impact analysis in terms of financial,
production planning and scheduling, logistics, etc. is done. A detail planning of each
step of the ECR for implementation is developed. The procurement of necessary
tooling and material is also planned. In this phase the impact that ECR might have
on interfaces or coupled products and processes is analysed. This phase ends with
submission of a quotation to the customer or presentation of cost-benefit-analysis to
the internal party.
If the Engineering Change Team received an Engineering Change Order
(ECO), this could be a customer order or an internal order, the Concept & Design
Verification Phase starts. If there is no customer order available, but due to time
risks the change process has to keep ongoing a risk release needs to be approved
by appropriate management levels.
Before passing to the procurement, industrialization and production
validation phase the product and process maturity has to be confirmed by a design
verification of B-samples. The test of the design verification can be done in-house,
through the supplier, or through an external test lab.
During the procurement, industrialization and production validation phase the
suppliers are nominated, the Initial Production Trial (IPT) is fulfilled and the Csamples are validated. After successful finishing the product validation and
22

implementation of the MPT, the PPAP documents can be presented to the
customer. After approval of the PPAP documents by the customer the launch phase
can be initiated. The change is implemented either by establishing a deadline for
phase-out/phase-in or without fixed deadline based on consumption of all remaining
phase-out material. Preference is given to an effective consumption of the stock
(both the own and the supplier) of the existing component and a smooth transition to
a modified component. If the change is implemented by establishing a deadline the
obsolete parts has to be scrapped.
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After the successful introduction of the changed product the EC can be
closed by the EC coordinator. It is very important that all EC related documents as
well as records of effective dates and the traceability number (if available) for the
implementation of the change should be stored in a central ECM System. The final
report, including a Lessons Learned of the EC, is often used as a reference in
similar ECs or in initiating other changes.

2.3.5 Procurement
Another very important process within the product lifecycle is procurement.
The procurement do not only involves the purchasing of goods and services, it also
includes the strategic selection of suppliers, the negotiation of contracts and the
definition of payment terms. Furthermore, it includes the logistics and supplier
quality process and ensures the supplier capability. The long-term goals of the
procurement function are cost savings, overall budget and spend control, and
workflow efficiency. It is therefore important that procurement, as part of the Supply
Chain Management, is included in the early stages of product development.
The starting point of the purchasing process is the BOM of the system, which
is developed in the product development process. The procurement list is derived
from this. This list contains all important information that is necessary for the request
for quotation (RFQ), such as part identification, prototype and series quantities,
commercial and logistics aspects. Furthermore, the purchase requisitions for the
direct material as well as for machines, tools, gauges and fixtures, as technical
specification, timing for samples, off-tool and PPAP parts are defined in the Project
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Core Team. The purchasing department receives the cost target from the costing
department.
Once all the necessary information has been gathered, purchasing can send
the RFQ to the potential suppliers. Nowadays the RFQ are more and more often
made via a procurement system. The system allows companies to automate the
RFQ process, generate purchase orders and manage vendors. The suppliers are
required to send their offers via the system. As soon as the offers are received, they
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can be easily compared in the system.
Another important issue is the negotiation on missing contracts. If not all
contracts are concluded with a supplier, the supplier cannot be nominated for serial
delivery. Especially the framework agreement should be worked out with the
supplier and signed before the nomination. But also the definition of packaging,
transport conditions (fixed delivery days, delivery frequency) and incoterms should
be defined with the suppliers.
Even if the supplier assures the feasibility of a component, it should be
discussed together in a technical meeting to ensure that the supplier understands
the technical requirements and can actually implement

them. Therefore

procurement should organize technical review meetings so that PE, Quality and ME
can exchange their requirements directly with the supplier.
Before the decision for a supplier is made, the offers should be renegotiated.
Here again price reductions are to be expected. The results of the RFQ process and
a nomination suggestion are presented to a Sourcing Board. The members of the
Sourcing Board take the final decision which supplier should be nominated.
Once the decision for a supplier has been made, this supplier is nominated
for series production by sending them a Nomination Letter. The scheduling
agreement can be set up. After receiving order confirmation the APQP Process can
start. APQP is a structured procedure to plan the quality of products already in the
product development phase, since the quality of a product is crucial, especially
during definition and development. Before a product goes into series production, all
necessary changes should be identified, errors avoided and the fulfilment of
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customer requirements ensured.19 Therefore it is necessary to track the suppliers
closely using an APQP checklist. This PPAP checklist combines PPAP
requirements of both VDA 6 and AIAG.

2.3.6 Quality Assurance
The quality process is an accompanying process that summarizes the
predefined characteristics of a product in inspection catalogues and describes and
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eliminates problem areas. In addition, the manufacturing processes are checked
internally and externally, so that product quality is ensured at all times and defects
are recorded and quickly remedied.
It is distinguished into Project Quality, Advanced Supplier Quality, Series
Customer Quality and Series Production Quality. Even if they support different
processes along the product lifecycle, all these functions have one thing in common:
to control, assure and improve the quality of a product. The quality managers create
transparency with regard to the level of quality and maturity of products and
processes.
The aim of quality management is to identify potential risks at an early stage
and to eliminate or minimise them as far as possible by taking appropriate
measures. In doing so, they coordinate all activities both within the organization and
with the supplier. To achieve this goal, the quality managers use various instruments
such as FMEA, APQP, MSA, PPAP and SPC.20

19
20

https://www.dgq.de/themen/apqp/
https://www.aiag.org/quality/automotive-core-tools
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2.4 Process Representation and Evaluation
In this chapter the processes described in the chapter "Process Record" are
first shown by means of a “Turtle Diagram”. The "Turtle Diagrams" is a good
mechanism to identify and manage the many related activities. Since experience
shows that it is not the individual process steps but the interfaces and
responsibilities to be clarified that cause problems when introducing the common
parts strategy, the representation of the process by means of the “Turtle Diagram” in
this Master Thesis is the most suitable. The representation of the processes as a
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workflow diagram would bring in this case more work than benefit.
From this, the opportunities and risks regarding the use of the common parts
strategy in the individual processes were elaborated in various workshops. These
workshops were part of the lessons learned after the first product launch of a
common part at the case study Tier-1 automotive supplier. These workshops were
attended by employees whose positions were directly affected by the effects of the
introduction of the common parts strategy.
Unfortunately the cause of the problems was not recognized for a long time.
The problems were only looked at individually and the actual cause was not sought.
For issues such as insufficient capacity at the supplier, delivery delays, etc., the
blame was too hastily attributed to the suppliers.
Only after evaluating all the problems that occurred did it become clear that
the existing process structures were not suitable for the use common parts. The
following sub-sections of this chapter show which challenges the organisation has
encountered. Just as the individual processes were described in the previous
chapter, they are also evaluated individually with regard to the use of common parts.
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2.4.1 Product Development Process
Aim & Purpose:
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Development of high quality products which meet the requirements.
Equipment & Material

Process Opportunities

Personnel & Competences

• PC's with corresponding
software (MS-Office, SAP,
CAD-Tool, etc.)
• Requirements
management tool
• Test equipment (measuring
equipment, test facilities,
etc.)
• Sample shop

+ Reduction of development
costs
+ Reduction of validation
costs
+ Reduction of the
development time

• Key Account Manager
• Project manager
• Project team
• Employees sample shop
• Suppliers

Inputs

Process

Outputs

• Technical, other applicable
and superordinate customer
requirements
• Project letter
• Project manual incl. project
goals and QM strategy
• Standard development and
support process
• Project plan incl. QM plan
• Legal and official
requirements (country of
manufacture, import and, if
applicable, destination)

• Product development
according to the product
development process (based
on the sample phases
defined in the project)

• Quality-assured product
that meets the requirements
• Development
documentation(e.g. product
FMEA, test reports)
• Lessons learned for the
development process

Key Performance
Indicators
• Degree of fulfilment of
requirements
• Development progress
within the framework of
project handling (time, costs
and quality)
• Efficient process flow
(process key figures)

Process Risks
- All possible customer
requirements has to be
predicted
- Product must fulfil several
requirements
- Product development
responsibility not clear
- Development costs cannot
be allocated to a single
project

Procedures, Methods &
Tools
• Product development
process
• Project management
• Failure Mode and Effects
Analysis (FMEA)

Figure 14: Product Development Process Audit Turtle Diagram
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If a product is used as a common part in a system at a Tier-1 supplier special
challenges arise with the Product Development Process. The workshops and
surveys of individual employees carried out in the context of this Master Thesis have
revealed the following challenges in dealing with product development of common
parts:



Whereas in classic customer-oriented product development the requirements
are specified by means of a customer specification sheet, in the case of the
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common parts strategy these have to be predicted.


In the classic customer-oriented product development the PE of the project Core
Team is responsible for the development of each product of the system. Since in
the common part strategy the products are used in different projects,
independent of the customer, it is necessary to define product responsibility.



There was no exchange of experience regarding the common part between the
developers of the individual customer teams.



In the classic customer-oriented product development the development costs
are charged to the customer. In the case of common parts, the question arises
which customer bears which share of the development costs.



In the case of a common part, a single validation could be assumed, which is
certainly true for the majority of the scope of validation. But, since products have
to be validated according customer requirements, customer-specific deltavalidation is necessary. The delta validation is paid by the customer, but how
could the cost of the generic validation be spread across all customers?
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2.4.2 Series Production
Aim & Purpose:
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Transformation of raw materials into finished goods according to the production plan.
Equipment & Material

Process Opportunities

Personnel & Competences

• Production equipment /
assembly lines
• Production computer (PC)
• Traceability Tool
• Calibrated testing and
measuring equipment

+ Reduction of production
costs
+ Standardized process
+ Start of production for one
project only
+ Start-up problems for all
other projects already
eliminated

• Production planner
• Team leader production
• Shift supervisor / line
manager
• Operator
• Production-QMEmployees
• Maintenance engineer
• Analysis employee

Inputs

Process

Outputs

• Customer call-offs (orders)
• Production material
• Work instructions /
inspection specifications
• Start-Up Checklists
• Production control plans
• Internal logistics and
handling specifications

• Production planning
• Production start-up at shift
change / changeover
• Produce materials
according to the finishing
process
• Sort out suspect parts for
analysis

• Produced and ok-tested
parts
• Filled out start-up
checklists
• Documentation

Key Performance
Indicators

Process Risks

• Part produced per hour
• Original Equipment
Efficiency (OEE)
• Straight running (how
many suspect parts have to
be ejected)
• Downtime (Technical
availability)
• Scrap
• Rework

- A failure in production can
lead to a recall campaign of
exorbitant proportions
- Since ECs cannot be
implemented
simultaneously, Poka-Yoke
must be guaranteed
- Volume and capacity
planning extremely difficult

Procedures, Methods &
Tools
• Product Manufacturing
• Production Management
Process
• Control of defective parts
- rework
- repair
• Production control plans of
the products
• Start-up checklist, work
instructions / workflow
description for
manufacturing the products
• Maintenance Standard
• Bottleneck Management

Figure 15: Series Production Process Audit Turtle Diagram
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If a product is used as a common part in a system at a Tier-1 supplier special
challenges arise with the Series Production Process. The workshops and surveys of
individual employees carried out in the context of this Master Thesis have revealed
the following challenges in dealing with series production of common parts:



Since common parts are used in different systems and therefore in large
quantities, a mistake in the production process can have disastrous
consequences.

Die approbierte gedruckte Originalversion dieser Masterarbeit ist an der TU Wien Bibliothek verfügbar.
The approved original version of this thesis is available in print at TU Wien Bibliothek.

o

In the event of a recall, the reputation of various OEMs may be
damaged. This leads to an enormous compensation payment to the
different OEMs.

o

100% traceability of each system in which a common part has been
installed must be guaranteed.

o

Since today's systems can be sold all over the world, the rework or
replacement of the defective product is a great challenge.



In the case of an EC, it is possible that not all customers will be changed over at
the same time. In production it must be ensured that the different product levels
are not mixed up and are therefore delivered to the customer contrary to the
drawing. It is therefore imperative to introduce POKA-YOKE measures in the
production line.



Production planning is based on the customer call-offs which fluctuates strongly.
Even if the OEM himself has a frozen zone, in most cases he does not grant it to
his suppliers. Absolute flexibility in supply is expected. The call-offs of a
customer can vary greatly. In the case of a common part, production planning is
based on calls from several OEMs, which makes planning very difficult. More
details will be given in the evaluation of the Demand and Capacity Planning.
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2.4.3 Demand and Capacity Planning
Aim & Purpose:
To make the best possible use of the customer's demand with the resources available in the
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plant (people, machines, etc.) and to bring them into harmony.
Equipment & Material

Process Opportunities

Personnel & Competences

• PC's with corresponding
software
• Access to customer portals

+ Demand and Capacity
Planning only necessary for
one variant

• Key Account Manager
• Capacity planning
• Controlling
• Buyers
• Customer
• Supplier

Inputs

Process

Outputs

• Customer demand forecast
(long- + short-term)
• Market situation and trends

• Volume planning by
product

• Production planning
• Corresponding to the
development of capacity,
Countermeasures are
initiated and secured.

Key Performance
Indicators
• Deviation of the planned
quantity from the quantity
called off

Process Risks
- Bullwhip effect
- Uncertainty of volume

Procedures, Methods &
Tools
• Forecast planning

Figure 16: Demand and Capacity Planning Process Audit Turtle Diagram

If a product is used as a common part in a system at a Tier-1 supplier special
challenges arise with the Demand and Capacity Planning Process. The workshops
and surveys of individual employees carried out in the context of this Master Thesis
have revealed the following challenges in forecasting the demand and the planning
of production capacity of common parts:



The capacity planning is strongly affected by the bullwhip effect. This means that
a small change in the customer demand will cause a greater variation in demand
along the supply chain. Moving up the supply chain towards raw materials
suppliers, this variation gets larger for each supply chain participant.21 This effect
is further enhanced by the use of common parts.

21

Prof. Dr.–Ing. Bernd Hellingrath, Bernd: MBA Automotive Industry; Module Automotive Production
and Logistics – Supply Chain Management – Introduction
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In the worst case, demand increases simultaneously for all customers:

Figure 17: Bullwhip Effect from Customer to Tier-1 Supplier



This has a dramatic impact on the entire supply chain, resulting in unreliable
supply processes and further distortion of demand:

Figure 18: Bullwhip Effect from Tier-1 Supplier to the Rest of Supply Chain
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Suppliers all along the supply chain have difficulties meeting the demand. This
leads to supply bottlenecks.



As a rule, a maximum capacity is agreed with each customer. The Tier-2
supplier does not know the single agreement, as only a total capacity for the
common part has been agreed with him. In case of bottleneck supplier needed
decision to which Tier-1 supplier plant the common part should deliver first. Each
plant will try to prioritize its demand. The supplier cannot identify the real
priorities. Furthermore, as soon as the individual plants notice that a supplier has
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delivery difficulties, each plant tries to build up a stock.


Each Tier-1 plant only monitors whether its own needs are met. There is no
coordination of the total common part demand and comparison with existing
capacities and confirmed quantities.



Who pays the additional costs if special shifts, weekend work, etc. and special
transportation become necessary? The Tier-1 plant which is responsible for the
demand increase is often not clearly identifiable.



Who is responsible for coordinating the total annual requirements with the
suppliers and for communicating the short-term and long-term planning? Each
project purchaser is only responsible for the demand planning of his project.



Who is responsible for checking the capacities for the total volume at the
suppliers?
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2.4.4 Capital Expenditure Release
Aim & Purpose:
To review and understand CapEx spend in each project so that it can be ensured that the CapEx is
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spend in a most efficient way related to the company success.
Equipment & Material

Process Opportunities

Personnel & Competences

• PC's with corresponding
software
• PowerPoint presentation

+ Investment is useful for
several projects at the same
time

• Project Manager
• COO
• Controlling Manager
• Purchasing Manager
• Operations Manager

Inputs

Process

Outputs

• Quotations for Investments
• CapEx Request
• Business Case
• Project presentation
• Overview of chances and
risks

• Present general key data,
financial overview and the
chances and risks of CapEx
request to the committee
CapEx Approval Committee
• Review and understand
CapEx spend and ensure
that the CapEx is spend in a
most efficient

• Decision on CapEx release
• Release for procurement of
machines, tools, test
equipment or fixtures

Key Performance
Indicators
• Amount of unplanned
CapEx
• Amount of budgeted
CapEx

Process Risks
- Unclear responsibilities
- Tax shifting
- Unclear tooling ownership
- Financial responsibilities in
case of ECs

Procedures, Methods &
Tools
• Budget planning

Figure 19: Capital Expenditure Release Process Audit Turtle Diagram

If a product is used as a common part in a system at a Tier-1 supplier special
challenges arise with the Capital Expenditure Release Process. The workshops and
surveys of individual employees carried out in the context of this Master Thesis have
revealed the following challenges in releasing Capital Expenditure for machines,
tools and fixtures for the production of common parts:



In general, the project manager of a specific customer project applies for CapEx
release. In the case of common parts that are used in different projects, it is not
defined who submits the CapEx request and who bears these costs in the
business case of his project.
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In general, the investment of tools, test equipment and fixtures which is
necessary to manufacture a customer-specific product is charged to the OEM.
The ownership of these is transferred to the OEM. However, since it is common
part that is used in different projects by different OEMs, the costs cannot be
clearly allocated to a customer project.



In the case of an adaptation or new acquisition of the tools, test equipment or
fixtures made necessary by a modification, the responsibility for the assumption
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of costs is not defined. How are the costs allocated to the individual projects?


The investment of tools, test equipment and fixtures required by a Tier-2 supplier
to manufacture a product for the Tier-1 supplier is made by a plant of this Tier-1
supplier. In case the common parts are manufactured by this Tier-2 supplier and
delivered to different plants of the Tier-1 supplier in different countries, a tax shift
occurs which has legal consequences. This is due to the fact that the financial
result of the plant that paid for the investment deteriorated, while the financial
result of the other plants improved.

Supplier

Tier-1plant

OEM

Tier-1plant

OEM

Tier-1plant

OEM

Tier-1plant

OEM

Investment
 Lower Profit

Lower
Tax
Tax shift!

No investment
 Higher Profit

Higher
Tax

Delivery of common part
Investment

Figure 20: Illustration of Tax Shift
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2.4.5 Engineering Change Management
Aim & Purpose:
To ensure that change requests are assessed according to their effects (opportunities and
risks) and, once approved, are effectively implemented in accordance with the planning.

Die approbierte gedruckte Originalversion dieser Masterarbeit ist an der TU Wien Bibliothek verfügbar.
The approved original version of this thesis is available in print at TU Wien Bibliothek.

Equipment & Material

Process Opportunities

• PC's with corresponding
software (MS-Office, SAP,
CAD-Tool, etc.)
• Requirements
management tool
• Test equipment (measuring
equipment, test facilities,
etc.)
• Sample shop

Personnel & Competences
• Key Account Manager
• Project manager
• Project team
• Employees sample shop
• Suppliers

Inputs

Process

Outputs

• Engineering Change
Request
• Problem/issue leading to a
change
• Project information

• Analysis and evaluation of
the change request with
regard to effects,
opportunities and risks
• Decision of approval or
rejection of the change
request

• Evaluated change request
• Approved or rejected
change request
• Documentation of change
implementation including
proof of effectiveness
• Review minutes
• Version Management /
product history
• Versioned documentation

Key Performance
Indicators
• Lead time for the valuation
of the change
• Target date for
implementation of approved
change met

Process Risks
- Weak PLM systems cannot
identify common parts
- Approval of all affected
OEMs needed
- Responsibilities not
clarified
- Cost coverage not clarified
- Poka-Yoke must be
guaranteed
- Risk of creation of new
product variants
- Customer do not know
about the common part
- Negative impact on
profitability

Procedures, Methods &
Tools
• Change management
• Review of implementation
• Forms Change
Management
• Forms Version
Management / product
history

Figure 21: Engineering Change Management Process Audit Turtle Diagram

36

If a product is used as a common part in a system at a Tier-1 supplier special
challenges arise with the Engineering Change Management. The workshops and
surveys of individual employees carried out in the context of this Master Thesis have
revealed the following challenges in dealing with EC of common parts:


Unfortunately, some Product Lifecycle Management (PLM) Systems are not able
to detect common parts and its utilization. In this case it is time-consuming to
find out in which system the common parts are used.
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The central ECM System is designed so that an EC can be carried out in the
traditional customer structure. Unfortunately, it is not possible to track an EC of a
common part that is used in several projects. Therefore, each project manager
must provide a separate EC in the system for each project that contains the nonvariable part to be changed.



In the classic customer-oriented EC process the project leader is responsible for
the coordination of the EC. Since a common part is used in various customer
projects, none of these project managers is willing to take the overall
responsibility lead of this EC. A central coordination function is missing.



Products undergo a variety of changes not only in the course of their
development, but also in their further lifecycle. Due to the different SOPs of the
different customer projects the parts to be change in an EC are in different
phases of the product lifecycle of a system.



In most cases the ECs are paid by the customer. In the case of changes of
common parts, however, the costs cannot be clearly allocated to a customer.



Often customers were not aware that common parts were used in the system.



ECs to the common part require the approval of all affected OEMs. If a customer
does not agree with the EC, a new variant is created for the changed
component. Do to the creation of a new variant there is a lost of the economies
of scale. Additional tools/fixtures and test equipment becomes necessary. In
production, it is always necessary to set up between the two variants. This
additional set-up time increases production costs. However, customers are not
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willing to accept an increase in the price of parts. These increased costs have a
negative impact on the profitability of the project.


A simultaneous change date with all OEMs is almost impossible, as these OEMs
specify their change dates and do not agree to any deviations.



In order not to stop the production, in part completely new tools/fixtures and test
equipment have to be manufactured. How can these costs be allocated to the
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individual customers?


Due to the extreme call-off fluctuations of the different projects, a clean in- and
output control is very difficult.



It is difficult to estimate how much of the old product or material has to be
purchased so that it is in stock until the changeover, but not too much has to be
scrapped. Furthermore, it is not clear who will pay the scrapping costs for the old
material.
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2.4.6 Procurement
Aim & Purpose:
To select and commission suitable suppliers in order to ensure the quality of the input
materials used. On the other hand, to consider long-term partnerships including the
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economic aspects.
Equipment & Material

Process Opportunities

Personnel & Competences

• PC incl. necessary
software

+ Economies of scale
+ Stronger negotiating
power

• Buyers
• Supplier-QM Employees
• Project Manager
• Suppliers
• Knowledge of customer
specific requirements

Inputs

Process

Outputs

• Requirements for
production material and nonproduction material (e.g.
parts lists)
• Customer market, order /
demand
• Material planning strategy
• Forms and checklists
• Technical specifications
• Target Total Cost of
Ownership

• Supplier selection
• Place an order
• Perform supplier
control/monitoring
• Perform supplier evaluation
• Perform supplier
development measures
• Block suppliers if
necessary

• Achieve global
competitiveness in terms &
price conditions
• Purchase Order for series
supplier
• Delivery of material, goods
or invest
• Delivery time and quantity
• Contracts / agreements
• Inventory Management
(Consignment or JIT)
• Supplier Management
(Risk, Payment, Vendor
Releases, Shipping
Schedule)

Key Performance
Indicators
• Supplier-evaluation per
supplier
• Supplier Development
• Percentage of A-suppliers
• Supplier complaints [no. of
complaints]
• Supplier PPM [ppm]
• Supplier Delivery
Performance

Process Risks
- Different buyers for the
same component
- Different price negotiation
strategy for the same
component
- No economy of scale

Procedures, Methods &
Tools
• Supplier Management
• Supplier Evaluation
• Supplier Monitoring
• Supplier Development
• Introduction of new
supplier
• Supplier Advanced Product
Quality Planning (APQP)
• Supplier Quality Training

Figure 22: Procurement Process Audit Turtle Diagram
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If a product is used as a common part in a system at a Tier-1 supplier special
challenges arise for the procurement process. The workshops and surveys of
individual employees carried out in the context of this Master Thesis have revealed
the following challenges in the procurement process of common parts:



In the classic customer-oriented product development the byer is responsible to
buy all project related components. This means that different buyers purchase
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the same component from the same vendor without knowing about each other.

Buyer project 1
Buyer project 2

Supplier

Buyer project 3
Buyer project 3
Figure 23: Customer-Oriented Procurement



These different buyers independently negotiate the purchase price for the same
components. This leads to confusion for the supplier. It is not uncommon for
suppliers to take advantage of this situation. As a result, a company may pay
different prices for the same component.



As the prices are negotiated by different buyers, the total quantity is not taken
into account in the negotiation. Each buyer only negotiates his or her purchase
volume. The economies of scale are not in effect in this case.



This organizational structure lacks a strategic approach to component
purchasing.
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2.4.7 Quality Assurance
Aim & Purpose:
The aim of the quality assurance procedure is to define and implement the QM activities for
the project phase up to series production in a binding manner.
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Equipment &
Material

Process Opportunities

• PC incl. necessary
software
• Measuring
equipment
• Customer portal
accesses

Personnel &
Competences
• Customers
• Suppliers
• Project team
• Quality team

Inputs

Process

Outputs

• Customer Specific
Requirements
• Legal and official
requirements
• Lessons learned
• Product and
process concepts
• Development
accompanying
documentation and
prototypes
• First Sample
documents (internal
and supplier)
• Audit planning
• Defective parts:
supplier / internal /
customer complaints

• Evaluation of customer requirements
with regard to quality issues
• Derivation of a quality strategy and
quality goals
• Milestone reviews incl. monitoring of
process compliance
• Support in the implementation of FMEA
• Sampling to the supplier and internal
sampling
• Internal release of the production
• Monitoring of the product quality within
the scope of series production
• Part blocking or stopping the production
line in case of quality issues
• Implementation of product and process
audits for monitoring the series
• Implementation of requalifications
• Processing of customer complaints, if
necessary raising of supplier complaints
• Assessment of the customer portals
(Customer Score Cards)

• Documented and
evaluated
requirements
• Quality objectives
and strategy
• Quality reports and
action plans
• Milestone review
• Risk analyses in the
form of FMEA's
• Initial sample test
report
• Internal release
documents
• Internal audit reports
(product and process)
• Lessons learned
• Requalification
documentation
• Customer / internal
supplier 8D- Reports

Process Risks

Procedures, Methods
& Tools

Key Performance
Indicators
• Number of "green"
releases (or how
many loops are
necessary)
• 100% supplier
sampling before
customer sampling
completed
• successful process
audit in the
development phase

- A failure in production can lead to a
recall campaign of exorbitant proportions
- Different quality engineers for the same
product

• Quality assurance in
the project
• FMEA
• Control of customerspecific requirements
(CSR)
• Sampling and release
• Review execution
• Quality forms / quality
assurance
• Requalification
• Complaints /analysis
of damaged parts

Figure 24: Quality Process Audit Turtle Diagram
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If a product is used as a common part in a system at a Tier-1 supplier special
challenges arise for the quality assurance process. The workshops and surveys of
individual employees carried out in the context of this Master Thesis have revealed
the following challenges in the quality assurance of common parts:


In the classic customer-oriented product development the quality engineer of the
project Core Team is responsible for the quality of each product of the system.
There is no exchange of experience with other customer teams regarding the
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common part.


In the series the customer complaints go to the respective production plant of
the system. There is no exchange of product defect types between the plants.
However, if there is a complaint about a common part at a customer, it should be
checked whether this defect can also occur at another customer.



In the classic customer-oriented structure the series quality engineer is
responsible for all products related to one customer. Since in the common part
strategy the products are used in different projects, independent of the
customer, it is necessary to define product responsibility.



As already mentioned in chapter 2.4.2 “Series Production” mistakes in the
production process can have disastrous consequences. The cost of a
compensation payment must be estimated and appropriate provisions must be
created.



Even if in an international Tier-1 supplier all plants have the same quality
standards, they still have the possibility to choose the appropriate test
equipment themselves. It can happen that there are different test procedures for
the same product to ensure quality.
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2.5 Processes Optimization
2.5.1 Process Requirements
In chapter 2.4 the challenges of introducing common parts strategy in a
traditional customer-oriented organizational structure of a Tier-1 supplier were
presented. It was recognised that this organisational structure was not suitable for
handling common parts and that it is therefore necessary to change this structure
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accordingly.
To ensure that the goals and requirements of this new organizational
structure are taken into account in the transformation process, all areas have been
involved in this process at an early stage. The results of the analysis and the
resulting requirements for the business process are now summarized in this
subchapter. It should be noted that these requirements only represent the special
requirements for the common parts. The general requirements for organizational
structures are not presented here.


In most processes the roles and responsibilities are not clearly defined. The
following requirements should be considered in this respect in the business
process model when using common parts:
o

One PE who is responsible for the development and implementation of
the common part in the individual projects.

o

Overall coordination of the total customer short-term and long-term
demand is needed.

o

Check of capacities for the total volume at the suppliers should be done.

o

Procurement of common parts only by one buyer.

o

Know-how transfer between the individual projects must be guaranteed.

o

One quality engineer for the quality assurance of the common part in the
individual projects.

o

One global overall quality responsible in series is needed.

o

An EC coordinator is required.

o

Responsible for CapEx request and administration has to be defined.
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In most processes, the allocation of costs to individual customer projects is still
unclear. The following requirements should be considered in this respect in the
business process model when using common parts:
o

Allocation of the costs incurred for the use of common parts along the
product lifecycle to individual customer projects.

o

Use of negotiating power by economies of scale. Definition of the
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strategy and price negotiation of the total volume by a buyer.
o

Avoidance of tax shifting.

o

Customers must be informed at the acquisition phase that the offered
system includes common parts. Prices can only be maintained as long
as no customer-specific deviations are made.



Quality has top priority in the automotive industry. But mistakes cannot be
prevented in every case. Since common parts are used in different systems and
therefore in large quantities, a mistake in the production process can have
disastrous consequences. The following requirements should be considered in
this respect of the use of common parts:
o

The quality standards must be the same for all production sites.

o

In the event of a recall, the reputation of various OEMs may be
damaged. This leads to an enormous compensation payment to the
different OEMs. Sufficient provisions should therefore be foreseen.

o

The product should be developed in such a way that it is easily
exchangeable in series.



Due to the overlapping bullwhip effect of several customer requirements, volume
and capacity planning is a real challenge. The following requirements should be
considered in this respect in the business process model when using common
parts:
o

Volume forecasts must be closely aligned with customers and Tier-2
suppliers on a regular basis.

o

Tier-2 suppliers must guarantee the regular coordination of requirements
with their sub-suppliers.
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o

The market trend must be constantly monitored.

o

In case of a bottleneck, a responsible person must take over the
bottleneck management for the worldwide demands.

o

There must be a reconciliation of the total common part requirements
and a comparison with existing production capacities and confirmed
quantities to the customer.



Products undergo a variety of changes not only in the course of their
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development, but also in their further lifecycle. The following requirements
should be considered in respect of ECs in the business process model when
using common parts:
o

One coordinator for all ECs has to be defined.

o

Responsibilities of all participants must be clearly defined.

o

ECM system should be able to identify common parts and their use in
different systems.

o

OEMs must be informed prior to nomination that the part is a common
part.

o

In production it must be ensured that the different product levels are not
mixed up and are therefore delivered to the customer contrary to the
drawing. It is therefore imperative to introduce POKA-YOKE measures in
the production line.



Today, an automotive company cannot avoid a PLM System that manages the
seamless integration of all the information generated throughout the product
lifecycle to ensure transparency and efficiency in product creation and
optimization. The following requirements should be considered in this respect of
the use of common parts:
o

Detection of common parts and their use in different systems.

o

100% traceability of each system in which a common part has been
installed must be guaranteed.



The processes for handling common parts should not be different from the other
products.
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2.5.2 Optimization of Roles and Responsibilities
The product development to date is strongly customer-oriented. This
company orientation may have many advantages, but it reaches its limits especially
with the introduction of common parts. In chapter 2.4 the challenges of introducing
common parts strategy in a traditional customer-oriented organizational structure
were presented. It was recognized that this organizational structure was not suitable
for handling common parts. But what could an ideal organizational structure look
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like?
First of all the role of the PE should be evaluated. In the classic customeroriented product development the PE as member of the Project Core Team is
responsible for the development of each product of the system to be developed. He
therefore has a wide knowledge of the overall system, but only for his customer.
This may have advantages in classic customer-oriented developments, but when
using common parts, this structure does not consider the synergies with other
projects.

Figure 25: Customer-Oriented Product Development

In order to successfully introduce products as common parts in different
projects, the development responsibility for each individual component of a system
should respectively lie with one person. This so-called Subject Matter Experts (SME)
should be responsible for their product and drive the functional development of the
component on the basis of best practice, manufacturability and cost-effectiveness,
taking into account all organizational interfaces. They coordinate the development
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activities regarding their component between the individual customer teams. As
knowledge carriers of their product, they should support the customer teams in the
successful implementation of the product. They evaluate the specifications to ensure
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that their product complies with them.

Figure 26: Product-Oriented Product Development

If customers want more detailed technical information about a component of
the system, the respective SME is the right contact person to provide this
information to the customer. He prepares customer-specific technical presentations
for his product and participates on technical meetings with the customer. The SME
maintain the product drawing and ensures that the individual customer teams
always have the latest version of the drawings and use them correctly in their
system. This ensures that each product, whether used as a common part or not, is
effectively implemented in the individual programs.
Since it is no longer the core team member who develops the entire system,
but rather several experts who perform this task, the question arises as to how the
project team should be structured. As shown in Figure 10 “Project Team Structure”,
a PE is a member of the Core Team. Should now more than one PE participate in
the project meetings? Since the core team meetings are intended to effectively
discuss the open points of the project, the participation of several SMEs that are
only responsible for one component of a complex system is counterproductive.
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Therefore only one representative of the development should be in the core team.
This so called system engineer is responsible for the development of the overall
system. He must ensure that all individual components are developed on time
according to the project master schedule. He is responsible for the communication
to the project team and to the customers. He plans and controls the scope of work
within product development on the basis of regular and structured communication
for the entire system. He also coordinates the activities between the departments
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and the Extended Team.

Figure 27: System Engineering Structure

This structure ensures that no synergies are lost in product development.
The experience gained from other projects can be effectively implemented. Since
the SME of a product knows the requirements of all customers, he can use this
knowledge and his product expertise to develop the products in such a way that they
can be used as common parts in different projects. Because the developer no longer
has to develop all products, but instead specializes in one product, he gains in-depth
technological knowledge that he can also drive forward. The SME follows the
technology trends in the industry and can develop its product according to these
trends. Thus, a company turns into a technology driver and is not only focused on
implementing customer requirements.
Also in chapter 2.4.6 “Procurement” it was found that the project-oriented
structure is not ideal for the implementation of common parts. Here, too, the buyer
was responsible for the entire system, resulting in negative effects such as a lack of
synergy effects and a weak negotiating position with suppliers.
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Figure 28: Customer-Oriented Procurement

The experience of companies that have successfully introduced the common
parts strategy has shown that as in the development process, the individual
components should each be supported by a commodity buyer. The commodity byer
should be responsible for a defined product or product family for all development
projects. In this regard they send the RFQs to the suppliers for all projects.
Furthermore they are responsible for the contract and commercial reconciliation and
align the project schedule and quantities of all projects with the suppliers. They also
coordinate the technical reviews between suppliers and SMEs, ME and quality
department. The commodity byers are responsible to present the results of the
supplier quotations, the global commodity strategy and a nomination suggestion to
the Sourcing Board. After receiving the decision of the Sourcing Board, the
commodity byer nominates the supplier.
In the global corporate structure, there should be a commodity byer for the
individual products in each region. The activities of this byer are coordinated by a
global commodity manager according to the defined global commodity strategy.
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Figure 29: Product-Oriented Procurement

This structure prevents that different buyers purchase the same component
from the same vendor without knowing about each other. Also the yearly price
negotiation will not be negotiated independently from different buyers anymore. The
total quantities of the individual products and product family are considered, which
strengthens the negotiating power. The supplier has only one contact person, which
does not lead to any confusion anymore. If the number of units in the individual
projects increases, the commodity buyer can estimate the effects on the total
capacity and also coordinate this uniformly with the supplier.
Since it is no longer the core team member who purchases the entire
system, but rather several commodity buyers who perform this task one
representative of the purchasing department should be in the core team. The so
called supply chain coordinator is responsible for the purchasing of the overall
system. He or she must ensure that all individual components are purchased within
the project cost target on time according to the project master schedule. He or she is
responsible for the communication between the project team and commodity byers.
He or she plans and controls the scope of work within single parts purchasing on the
basis of regular and structured communication for the entire project team.
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Figure 30: Procurement Structure

In chapter 2.4.7 “Quality Assurance” it was found that the project-oriented
structure is not ideal for the quality assurance of common parts. Here, too, the
quality engineer was responsible for the entire system.

Figure 31: Customer-Oriented Quality Assurance

Since common parts are used in different systems, a quality engineer should
be responsible for quality assurance in all projects to ensure that each project uses
the same test equipment and procedures. Even though the quality standards in the
automotive industry are very high, special attention should be paid to the quality
assurance of common parts in particular, as the consequences of a defect can have
disastrous consequences. Therefore it is important to carry out an FMEA of the
product in order to find and evaluate potential causes of failure in the manufacturing
process and in the application of the product in the individual projects at an early
stage of the product development process. However, the FMEA should not only be
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performed for the design and the manufacturing and assembly process of the
product, but also in every system in which the common part is used. Therefore, it is
important that there is one responsible quality engineer who shares his experience
with regard to the potential failure causes of the product in all system FMEAs.
However, not only the FMEA, but also all other quality assurance measures should
be carried out by a quality manager responsible for the common part. Furthermore,
he or she must ensure that all production sites have the same quality standard and
appropriate test equipment.
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Even in series production, it is important that a quality engineer responsible
for the product coordinates the worldwide customer complaints in order to get an
overall picture of the quality level.

Figure 32: Quality Assurance Structure

By reorganizing the responsibilities in the project core team, many of the
structural requirements regarding roles and responsibilities have already been taken
into account, thereby solving some of the problems that arise from the introduction
of the common parts strategy. With the proposed structure the know-how transfer of
the common part between the individual projects is guaranteed. This is ensured by
the fact that for each product or product family a PE is responsible for the
development and implementation of the products in the individual projects. The
purchasing and structure has also been optimized in this context. Since the
commodity byer knows the demand volume when nominating the individual projects
in which a common part will be used, it can negotiate these in a bundled manner
and check whether the supplier is able to provide the necessary capacity for the
total volume. The quality assurance of common parts is now also evaluated as a
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whole. An important point is that this structure is optimally designed not only for
common parts but also for the customer-specific products.
Nevertheless, not all requirements have yet been considered. Individual
functions such as development, purchasing and quality were restructured, but as
detailed in the chapter 2.5.1 “Process Requirements” there are some more process
requirements, which has to be taken into account. The author´s research showed
that companies that have successfully implemented the common parts strategy
have both a strong customer and product orientation. In addition to the project
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managers who are responsible for the successful implementation of a customer
project, all these companies have product managers who are responsible for a
specific product or product family. While the project manager is responsible for the
development of the overall system, the product managers ensure the coordination of
all activities related to the product. The product manager takes the responsibility for
all aspects of the product segment for a successful product lifecycle. He or she
plans, manages and controls all activities related to the product assigned to him or
her. In doing so he or she coordinates the activities of PE, ME, SCM, Quality and
Controlling with regard to their product. It can be stated that the product manager is
the project manager within the product segment for the industrialization of its
product from the product development phase to the production up to the EOP.
If the Tier-1 supplier receives an RFQ from the OEM, the project manager of
the corresponding customer project directs the requirements of the corresponding
individual components to the product managers. They are responsible for the global
coordination of all customer requirements related to the product assigned to him or
her. These requirements are analysed together in the product team. The product
managers communicate changing technological requirements to innovation
management on a regular basis in order to ensure the continuous development of
the relevant product portfolio. In addition, there is a regular technology exchange
with the innovation management.
The Product Core Team verified and makes the decision whether a common
part from the existing product portfolio is suitable for this application or whether
customer-specific adaptations are necessary. The aim is to use the individual
products as common parts in as many projects as possible.
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Figure 33: Project- and Product-Oriented Structure

The following responsibility matrix provides a clear overview of the
responsibility for the individual tasks within a project in the product development
process between the project core team, which is led by the project manager, and the
product core team, which is led by the product manager:

Item Responsibility

Project Product
Core
Core
Team
Team

1.00

Program Management

1.01

Project master schedule

R

I

1.02

Product master schedule

I

R

1.03

Coordination of system related activities

R

I

1.04

Cross customer team coordination of product activities

S

R

1.05

Overall system business case

R

S

1.06

Product business case

S

R

1.07

Definition of minimum sales price

I

R

1.08

Send quotation to OEM

R

I

1.09

Development decision of customer specific variant

I

R
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Item Responsibility
2.00

Design and Development

2.01

Evaluation of customer specifications regarding the overall
system

R

2.02

Evaluation of customer specifications regarding the product

S

R

2.03

Technical support to customer teams

I

R

I

R

R

I

2.04
2.05
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Project Product
Core
Core
Team
Team

Definition of validation plan and procedures / tests for the
system
Definition of validation plan and procedures / tests for the
product

2.06

Execution of product DV/PV

I

R

2.07

Final release of product validation results from DVP&R

S

R

2.08

Execution of DV/PV on system level (vehicle integration)

R

S

2.09

Final release of system validation results from DVP&R

R

I

2.10

Product drawing and 3D model

I

R

2.11

System drawing and 3D model

R

2.12

Product D-FMEA

I

2.13

System D-FMEA

R

3.00

Single Part / Supplier Management

3.01

Agreements (NDA, Code of Conduct, Frame Work, QAA…)

R

3.02

RFQ for single parts to suppliers

R

3.03

Negotiation (Price, incoterms & other conditions)

R

3.04

Nomination of Tier-2 supplier

R

3.05

Order of initial samples

R

3.06

Order tooling and complete tool documentation

R

3.07

Set scheduling agreement with Tier-2 supplier

R

3.08

Definition and verification of fixture concept incl. inspection

R

3.09

Definition of traceability requirements: Marking / Labelling /
DMC

S

R

3.10

APQP activity tracking

I

R

3.11

Definition of packaging and transportation concept of
supplier parts

R

3.12

Trial build @ Tier-2 supplier

R

3.13

Process approvals @ Tier-2 supplier

I

R

R
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Item Responsibility
4.00

Series Production

4.01

Define system manufacturing assembly concept

R

I

4.02

Define product manufacturing assembly concept

I

R

4.03

Define system EOL concept

R

4.04

Define product EOL concept

I

4.05
4.06
Die approbierte gedruckte Originalversion dieser Masterarbeit ist an der TU Wien Bibliothek verfügbar.
The approved original version of this thesis is available in print at TU Wien Bibliothek.

Project Product
Core
Core
Team
Team

Definition of packaging an transportation concept for the
system
Definition of packaging an transportation concept for the
product

R

R
I

R

R

I

4.07

Forecast of volume planning for the system

4.08

Forecast of volume planning for the product or product
family

4.09

Trial build / Fit &function test of System

I

R

4.10

Trial build / Fit & function test of Product

I

R

4.11

System P-FMEA

R

4.12

Product P-FMEA

I

5.00

Quality Assurance

5.01

Definition of special characteristics of the system

5.02

Definition of special characteristics of the product

5.03

Quality assurance of system

5.04

Quality assurance of product

5.05

Coordination customer complaint

5.06

Coordination complaint to Tier-2 supplier

5.07
5.08

Investigation of NOK system and assignment of
responsibility
Investigation of NOK product and assignment of
responsibility

R

R

R
R
R
R
R
R
R
I

5.09

Cost compensation to customer (claim)

R

5.10

Define defect and rework catalogue for the system

R

5.11

Define defect and rework catalogue for the product

I

5.12

Process approvals of system to customer

R

5.13

Process approvals of product to customer

R

5.14

System PPAP submission to final customer

R

5.15

Product PPAP submission to final customer

R

R

R

S

S

Figure 34: Responsibility Matrix
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Since, in contrast to classic customer-oriented product development, the
requirements for common parts are not specified in a customer requirement
specification, but must be derived in advance from market trends, it is the task of
product managers to closely observe the market and its trends. Based on market
research, competitor and brand analysis, the product manager can define his
strategy for product positioning, market segmentation and value proposition. The
effects on product targets, pricing and marketing strategy are also analysed by the
product manager. He or she creates the product roadmap including goals, dates,
KPIs and key features. This roadmap will be regularly reviewed and updated as
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necessary. However, this task cannot be accomplished by the product manager
alone. The entire product team must be involved in this process. The knowledge
gained by the SME, the product quality manager and the commodity buyer, as well
as the exact calculation and benchmarking of the product with the competitors are
important factors for effective and future product placement on the market.
Overall the product manager is responsible for project management,
marketing including product launch, sales and support, process and technology
development and general market knowledge over the entire product lifecycle of the
product. He or she leads the product team according to his/her vision and objectives
for the product. Furthermore, the product manager builds the relationship with the
stakeholders and the departments involved with the product. He or she leads deescalation in any case of deviations during the product lifecycle.
Another task of the product manager is the coordination of the ECs
concerning his or her product. In chapter 2.4.5 “Engineering Change Management”
the challenges in the execution of ECs of a product which is used as a common part
were presented. It was recognized that the coordination effort and the risks of losing
the common part characteristic are very high. The product manager creates the
Engineering Change Requests and coordinates the overall activities related to the
common part through all EC process phases. After the creation of the EC the
product manager has to make an impact analysis in terms of financial, production
planning and scheduling, logistics, etc. for the common part. The costs incurred by
the EC are managed centrally by the product manager and allocated to all
customers on a cause-related basis. Since it is crucial that all project managers of
customer projects implement the changes in their projects, the product manager
should invite them to an EC Kick-off meeting. In this meeting the circumstances of
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the EC are described and a customer-oriented presentation with the description of
the change is provided. Each PM is responsible to create their own EC for their
project and to analyse the impact that ECR might have on interfaces or coupled
products and processes of the customer project. To align all activities the product
manager should invite to a regular meeting with all PMs. For each step of the ECR
process, a detailed plan for implementation is developed jointly, which includes all
customer implementation dates. From this, suppliers are informed so that they can
adjust to the planned implementation scenarios in good time.
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The product validation is coordinated by the respective SME of the product.
After successful finishing the product validation and implementation of the MPT, the
PPAP documents can be presented to the customer by each customer team. After
approval of the PPAP documents by the customers the Launch Phase can be
initiated. This is the most difficult part of the EC process. It is rather unlikely that the
approval of change by all OEMs will be available at the same time and that
implementation dates of the change will be simultaneous. Due to the power of the
OEMs, a Tier-1 supplier has hardly any influence on this. It is therefore important to
ensure during production that the different product variants are not mixed up and
thus delivered to the customer contrary to the approved drawing. Therefor the
quality assurance measures must be tightened during this period. In most cases,
these are minor changes that are not immediately apparent to a worker It is
consequently imperative to introduce POKA-YOKE measures in the production line.
Although the introduction of a product manager has clarified the
responsibility for the coordination effort and the distribution of the costs incurred by
the EC, the challenges go far beyond this. Unfortunately, in the course of the
author´s research and interviews with representatives of other companies, it was not
able to come up with a model solution for overcoming these challenges. All the
companies surveyed see the ECs as the greatest challenge in handling common
parts. Often customers were not aware at the time of nomination that common parts
are used in the system. If a Tier-1 supplier wants to use a common part in the
system, it must be marked as such in the offer. The special conditions associated
with the use of this component must be discussed with the customer and also
contractually defined. Under these conditions, it is understood that an OEM has to
approve necessary changes that serve to improve quality without delay. These
incurred costs are allocated to all OEMs according to the causation principle. If an
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OEM rejects a change, he has to pay for the costs incurred when a new variant is
created. For example, a separate production device must be manufactured for this
variant. Furthermore, it is to be expected that the part price will increase
considerably, as the economies of scale effect is no longer given. Additional
manufacturing costs will also be added, as in this case, it will be necessary to set up
between the variants.
The product manager is also responsible for the creation and maintenance of
an overall Business Case for its product. This enables the product manager to
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examine the business scenario of the product with regard to the profitability of the
investment required for this. Based on the business case, the product manager
requests the necessary investments from the CapEx Approval Committee. To
ensure compliance with legal and tax regulations, all costs incurred in the business
case, such as investments, development costs, launch costs, etc., are assigned to
all customer projects as price allocation. If the business case indicates that the
product is not profitable, the product manager can derive measures to increase its
profitability. For example, he performs VAVE workshops with his product team to
achieve the product costs targets. But the product manager must also take into
account the costs of a compensation payment in the event of a field complaint. For
this purpose, these must be estimated together with the product team and
appropriate provisions must be made.
Demand planning is important not only for the business case, but much more
for the production control of the product. It is important to create an overview of the
worldwide short- and long-term customer requirements. Although the individual
plants control their own demand, a central coordination of global demand is
necessary in order to obtain a basis for the analysis of production capacity both
internally and at the supplier. It is therefore important that the product manager
receives support from Global Logistics for the overall coordination of the total
customer short-term and long-term demand in series production. Volume forecasts
must be closely aligned with customers and Tier-2 suppliers on a regular basis.
Based on this Tier-2 suppliers must guarantee the regular coordination of
requirements with their sub-suppliers. Through close coordination along the supply
chain bottlenecks in delivery can be avoided. In the event of a delivery bottleneck,
the product manager must set delivery priorities in collaboration with global logistics,
based on global short-term requirements.
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2.5.3 Product Lifecycle Management System
If the company structure is changed, it is always necessary to evaluate
whether this change has an impact on the existing Product Lifecycle (PLM) System.
The PLM System comprises the holistic, company-wide administration and control of
all product data and processes along the entire product lifecycle from product
development to EOP and aftermarket. In this context, one of the objectives of the
PLM System is to support the product creation process by means of central and
consistent data management and to increase development productivity. The PLM
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System should always aim to improve organizational efficiency. Therefore, the
processes in the PLM System should reflect the organizational processes.
With regard to the common part strategy, the PLM System must be able to
recognize the common parts as such. Common parts do not necessarily have the
same part number. It must be possible in the system to link the individual products
with each other in order to identify them as common parts. This facilitates the
recognition of the common parts in the individual applications. It is essential for
determining the overall demand for the product, for example, to have a better
negotiating position with suppliers. Also with regard to quality monitoring, it is
important that all common parts are recognized as such. If, for example, a quality
defect is detected at one customer, the quality engineer must be able to quickly
identify all affected applications in which the common part is used in order to be able
to carry out a risk assessment for all this applications. Furthermore, the PLM System
should support product controlling in order to monitor the profitability of the product
along the product lifecycle. If necessary, the product manager can initiate VAVE
activities or implement further cost-saving measures. As described in the course of
this Master Thesis, the EC process is a big challenge in using common parts. To
support this process, the PLM System should not only determine the common parts
in the various applications, but also automatically start a workflow with the required
information, such as updated product drawings, to the customer teams in case of an
EC.
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3. Conclusion
By introducing the common parts strategy, Tier-1 suppliers gain the
opportunity to reduce procurement costs, R&D expenditures and achieve a higher
product quality. The use of common parts offers a variety of opportunities,
challenges but also problems in all phases of the product lifecycle. The changes in
the corporate environment require new organizational structures. There is a need to
develop new responsibilities to restructure processes and reduce complexity.
Therefore, within the framework of this Master Thesis, the phase product
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development and production phase and its sub-processes Engineering Change
Management, Procurement, Capital Expenditure Release, Quality Assurance and
Demand and Capacity Planning have been analysed in detail. Many companies face
increased complexity in their organizational structure and the resulting problems,
which have been described in more detail in Chapter 2.4 “Process Representation
and Evaluation”. From this the requirements for the business process model for
handling common parts were derived in chapter 2.5.1 “Process requirements”. The
main root cause for the problems is the lack of clear roles and responsibilities for the
common part. In order to successfully implement the common parts strategy in a
company, the business process model must be structured in a project-oriented as
well as product-oriented manner. This means that there must be an interconnection
of the project and product structure. The project manager must work hand-in-hand
with the product manager. The responsibilities of the individual teams are shown in
Figure 34 "Responsibility Matrix". This structure ensures that no synergies are lost in
product development. The knowledge gained from one project can be effectively
implemented in another project. Since the requirements of all customers are known
in the product team, the products can be developed in such a way that they can be
used as common parts in different projects. As a result of the in-depth technological
knowledge gained, the product can also be further developed in accordance with
automotive trends. Thus, a company turns into a technology driver and is not only
focused on implementing customer requirements.
However, if a company wants to successfully implement the common part
strategy, it should not only optimize its processes, but evaluate whether if the
change in the business process model has an impact on the existing PLM System,
since the processes in the PLM System should reflect the organizational processes.
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