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OEM Original Equipment Manufacturer
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SOP  Start of Production
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Appendix 1: Semi-finished Products in the Interior

Leather

Adjustment (varnish) (Quality) Genuineness

Y ﬁY' | ﬁrr Y ‘Y' Y ‘Y-r DA DAY

split leather embossed leather nappa leather natural leather authentic leather

Coats

black matt black glossy




Yarns

polyester

polyamid




Textiles

seat middle Alcantara Dilour Tuftvelours belt strap

Decors
wood birch oak wood olive wood carbon
anthracite Whitewashed natural mahogany

source: own figures based on Porsche data



Appendix 2: Areas of Material Application in the Porsche Interior

I Door Panel
N Dashboard
I Trunk and Carpet
P Seats
N Center console
I Roof and Pillars

source: own figure based on Porsche data

Appendix 3: BMW i3 Textile Material

source: BMW
http://www.bmw.com/com/de/insights/corporation/bmwi/sustainability. html



Appendix 4: Intelligent Light Systems

source: FLT-Licht
http://www.flt-licht.de/index.php/de/unternechmen

source: FLT-Licht
http://www flt-licht.de/index.php/de/unternehmen

Appendix 5: Interview Partners and Guideline

In total five persons have been separately questioned in interviews of about 30-45 min, in
order to gain insights in how they deal with new and innovative materials currently, how it
has been in the past and what they suggest in order to improve the process from their point of
view and the department view.

Person 1: Design Department

Person 2: Design Department

Person 3: Material Management Department

Person 4: Material Management Department

Person 5: Quality Management

-



Question 1 Introduction

What changes do you see in the automotive industry in general?
And in particular in the automotive interior field?

e XXX
e XXX

Question 2 Current Situation

In the future innovative materials will become of higher importance in the interior.
How is your department affected by new innovative materials? How do you deal with these?

e XXX
e XXX

Question 3 Examples from the Past

What examples do you have in mind from the past, where a new material has been applied?
How did it work? What challenges did you have to face? Did you notice any similarities in the
development of the various materials?

e XXX
e XXX

Question 4 Recommendations

What adjustments are pursued to improve the process with new materials?
What recommendations can you give from your point of view in order to improve the process?

® XXX
® XXX
Question 5 Responsibilities
Who else needs to be involved in the process?
® XXX
® XXX



Appendix 6: Dinamica

source: Dinamica by Miko
http://www.dinamicamiko.com/en/dinamica/

Appendix 7: Woven Leather

source: Bottega Veneta
http://www.bottegaveneta.com/de/henkeltasche _cod45284314on.html

source: Auto Bild
http://i.auto-bild.de/ir_img/5/9/3/3/9/5/dd168bfle1d3bl16.jpeg

e -
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Appendix 8: Category Overview

Category Overview

Materials
with application
Category 1 within the

Automotive Industry

Materials

with application
Category 2 outside the
Automotive Industry

Materials
Category 3 that haven‘tbeen
applied yet

source: own figure

- 1



Appendix 9: Detailed Process Description

Development Process of Semi-finished Products -
research

process owner process objective committee

Deslan ! Marketin research of new material and color trends in and tb.d
g g outside of the automobile industry R

previous process succeeding process
= none 1 = creative phase
main input Process content / activities main output

* Open-mind and creative ideas All actions regarding the research of new innovations: * Knowledge about current trends
1. Internet based research of new innovations and new innovations
2. Visits of specialized fairs *  Knowledge about competitors
3. Trend analysis = Firstideas set down
4.  Benchmarking
5. Brainstorming
6. Idea generating

Development Process of Semi-finished Products -
creative phase

process owner process objective committee

based on results of the research, first ideas will be
developed and transformed

Design t.b.d.

previous process succeeding process
= research creative phase = assignment 15 supplier

main input Process content / activities main output
= Firstideas from research All actions regarding the creative phase: = Specific goals and first sketches
= Knowledge about current trends 1. Consolidation of ideas from research created

and new innovations 2 Dllteprman o spadie (Riosl e e = Specific material ideas
+ Knowledge about competitors 3. Creation of first own drafts

- 12



Development Process of Semi-finished Products -
assignment 18t supplier

process owner process objective committee

Procurement nomination of a supplier for the first draft t.b.d.

previous process succeeding process

= creative phase assignment 1st Supplier = requirement check

main input Process content / activities main output
= Firstidea/sketch is created All actions regarding the assignment of a 1 supplier: = Firstsample is produced

1. Search and comparison of possible suppliers

= Specific material ideas = Experience with 1% supplier

2. Proposal preparation = Knowledge about improvement

3. Determination of specifications .
potential

4. Production and delivery of the first sample / prototype of a material

Development Process of Semi-finished Products -
requirement check

process owner process objective committee
Material Management/ Checking if material fulfills
: : : t.b.d.
Quality Management necessary requirements to be applied

previous process succeeding process

= assignment 1% supplier requirement check = final supplier selection

main input Process content / activities main output

= First sample is produced Checking if material is suitable for automotive usage: = Materials not suitable for
« Does it fulfill the objective?

= Experience with 1% supplier +  Does it fulfill the general requirements?

automotive usage have been

= Knowledge about improvement  ® Does it fulfill the demand criteria? sorted out
potential Checking if material fulfills Porsche specific requirements: = Materials that didn't fulfill all
« weather resistance .~ 7
e Porsche specific requirements
emissions

 scratch-resistance have been adjusted and are
+ hot-light-aging
. etc ready now

13



Development Process of Semi-finished Products -
final supplier selection

process owner

Procurement

previous process

= requirement check

main input

= Materials have been tested
= Requirements are fulfilled
= Only materials that are suitable

for Porsche appliance are left

process objective

final selection of a supplier for the material

5 final supplier selection

Process content / activities

committee

t.b.d.

succeeding process

= design phase

main output

If the cooperation with the 15 supplier wasn't satisfying due to criteria including
reliability, flexibility or on-time delivery, another supplier can be chosen and the
automotive suitability and fulfillment of Porsche specific requirements need to be
tested again

If the cooperation with the 15 supplier was successful, the design phase can start

= Selection of the final supplier

= Preparation for design phase

Development Process of Semi-finished Products -

design phase

process owner

Design /
Material Management

previous process

= final supplier selection

main input

process objective

development of colors

6 design phase

Process content / activities

committee

t.b.d.

succeeding process

= elaborating semi-finished
products

main output

= supplier is selected

All actions regarding the design phase:

1. Development of new colors

2. Development of the basic kit (interior coat + leather + combination plate) and the

yarns

= Firstcolors are developed
= Development of basic kits has

been started

The following process steps are not part of the pre-development phase however of the current
development process of semi-finished products (2.3.4):

14



Development Process of Semi-finished Products -
elaborating semi-finished products

process owner

Material Management/

Design

previous process

= design phase

main input

= First colors are developed
= Development of basic kits has

been started

Development Process of Semi-finished Products —
color matching process

process owner

Quality Management

previous process

process objective

development of color targets and master samples

Process content / activities

@ elaborating semi-finished products

committee

t.b.d.

succeeding process

color matching process

main output

= elaborating semi-finished
products

main input

All actions regarding the elaborating of semi-finished products:

1. Further development of the colors and materials

2. Development of the color target

3. Assoon as the color target is available, further materials such as carpets and foils can

be developed

4. Steering Committee decides about the assignment of new colors to vehicle projects

process objective

final poof of coherency of colors and materials

color matching process

Process content / activities

Color target is available

Basic kit and yarns are available
as master samples

Further materials like carpets
and foils are available and serve
as a master sample for optic and
haptic

Colors are assigned to specific

vehicle projects

committee

t.b.d.

succeeding process

series preparations

main output

= All master samples are available
= Color targets are defined
= Colors are assigned to specific

vehicle projects

All actions regarding the color matching process:

1. Minor adjustments of colors

2. Final adjustments in installation position

All interior colors and materials
are matching and are coherent
with the color targets and

master samples

source: own ﬁgures
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Appendix 10: Quality Gate - Automotive Suitability

Automotive Suitability

applicability

Is it applicable in a vehicle at all?

objective

Does it fulfill the main objective?

general requirements

Does it fulfill the requirements
regarding: attractiveness, comfort,
quality, ergonomics, price, etc.?

specific demand

Does it fulfill the demand?
Is there a market for such a
material?

& B O A

source: own figure based on Porsche data

All criteria need to be fulfilled in order to be suitable for automotive usage. The automotive
suitability will be checked by Porsche.

Appendix 11: Quality Gate - Porsche Specific Requirements

Porsche Specific Requirements

Extract fromtechnical specifications forleather:
weather resistance
emissions

scratch resistance

hot-light aging
(color fastness to hot-light)

optic
haptic

others

OO0 0O0KE

source: own figure based on Porsche data

All criteria need to be fulfilled in order to apply the material at Porsche. The inspections will
also be conducted by Porsche.

Due to confidentiality matters, the detailed requirement criteria cannot be mentioned in this
work project.

- 16



Appendix 12: Quality Gate - Supplier Satisfaction Criteria

Supplier Satisfaction Criteria

reliable

on-time delivery
stable quality

good communication
flexible

constant delivery readiness

price guarantee

O O0OMA R E

source: own figure based on Porsche data

All criteria need to be fulfilled in order to continue the project with the supplier.



