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Agenda

09.00
09.0071 09.30
09.307 10.15
10.157 10.45
10.457 11.45
12.007 13.00
13.007 13.45
13.5071 14.35
14.357 15.00
15.007 15.45
15457 16.20
16.207 17.00
from 17.00

Conference Start

Welcome and Opening Speech ((Association)
Presentation Market and Supply Chain Mechanisms (TMG)
Break

Group of the Plenum and Start with 15t break-out group session
Lunch Break

2"d preak out group session

3 break out group session

Break

4™ break out group session

Break ('back to plenum room and prepare conclusions)
Conclusions, key findings, feedbacks and outlook

end of conference, following small talk and snacks
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Evolution of Automotive Supply Chain Architecture
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1850 1900 1910-20 1950-80 1990 2010
Vehicle Benz Patent- Mercedes- Ford Modell T Toyota VW Golf Il VW Golf IV
Motorwagen Simplex A T Lizzyh
Supp_ly CItEL Industrialization LA e S (ol SyStem Concentration
Architecture System Integration
IE'- - -
Period of Diffusion of AMass Production AEmerging OEM- Asystem Suppliers AOEMs focus on
Invention Technology by OEMs Groups start to become concept
Characte- C Assembly Line  ARationalisation of important ADominance of
ristics Production AOEM-Mergers System—S.uppllers
AActive supplier ACoIIaboratlgn
management AConcentration of
Supplier-Structure
VTS o 60 24 20 15 12
[monthly wages]
;‘J‘ﬁ:p%%”n' - - > 40 1/100 km > 15 1/100 km >101/100 km <10 1/100 km
Power 0,8 HP 2-15 HP 5-20 HP 30-150 HP 70-200 HP 100-400 HP
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GrowthandConsolidatiomf Supplierindustry @
Tier ISupplierdo becomehenewGiantsof the Automotivendustry TECHNOLOGIE

MANAGEMENT
GRUPPE

19901 2005 20051 2020 Roles

A vehicle concept

OE MO s OEM | Aoverall integration
-------------------- Abrand, sales + marketing
_ Gystems and Horizontal _ Aintegration A sourcing excellence
Tier 1 Modules Consolidation Vertical Tierd A lnno, design A collaboration excellence
(e.g. A/C-System)\ (M&A, insolvencies) Integration A economics of scope + scale

Components v [A parts design / design application]

Tier 2 (e.g. compressory \ [/ X Tier2 | A manufacture to spec-time, cost. quality
9 P A management of complexity

Parts A operations excellence (production)
Tier 3 Tier3 | Alow labour cost levels

(e.g. housing) A economics of scale

Continuation
Enhancement of Industry
Excellence
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Supply Chain Roles

Key Roles

Brand, M+S of end product
Tech. Roadmap / Innovation

Concept
Design

System Integration,
Testing

Purchasing
Excellence

Assemblies
Excellence

Manufacturing
Excellence

Role

OEM

(ACar i)

O

trends, req.Q

overall (car)Q

AConcept

assembl yqd
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Tier 3
(APartsi)
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Example: Evolution of Bosch @
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-

/\
Systems
ﬂ AND Modules

Parts
BOSCH BosBCQ)HS(:HBOS(“;OSCH AND Parts Loscn Bosc
BOS;:H B‘OSCH\
1886 1887 1902 1913 1922 1950 1969 1995 2000 2008
Magneto Spark Head- Battery Injection ABS- Electronic Direct Car Multi-
Ignition Plug lamps Pump Brake Stability Fuel media
Products Program  Injection Infotain-
ESP System ment-
system
. N\ v
% K% =
d |
Employees 2 108.000 142.000  165.000
Turnover LI LIS 15Bn.u  22Bn.0 26,5Bn.u
Mark Mark

A Capex: 7%-9% of turnover A R&D-effort: 10%-13% of turnover A Operational result: 2%-6% of turnover
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The Importance of Suppliers will continue to grow
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Value-added share between OEMs and Supplier Industry i Trend

( 20007 2002 )i supplier % )| 20157 2020 )
Production 65% 35% |:| 13% 78% 22%
o 1 1
% Development 30% 70% [ 3% 65% 35%
— i i
Total 59% 4% || [ ] 17% 76% 24%
}l\*'} Chassis 7% 23% i D e i 2ot .
3 & Drive train 63% 37% [ ] 1% 80% 20%
@ M Power train 50% 50% [ ] 14% 64% 36%
C M o i |
,f{% g Body 4% 96% [ s 41% 59%
it > (- 45% 55% [ ]oe% 71% 29%
Interior 84% 16% [ 20 86% 14%
-1
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Supplier OEM
Source: VDA, Mercer Wertschopfungsmodell 2015
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Value added stages
The contribution of the OEMSs will be the vehicle assembly
and- selectively development

v
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@ OEM-
contribution

R&D Operations
Pre- Serial Module Module Vehicle
development developmen\t production assembly assembly
2002 ] 500
/ Lok / A% [ osw ] 25% /] OEM

‘ Supplier
35,3%

/

D
-Q0, _ 0, _ 0 ) 0 a0
(%-Points) 9% @ 15% @ 3%

64% \ 68% X 90% 87%
2015 > y ’ ’ 96%

6% [/ 32% e f 3% /7

: Supplier
> 22,5%
OEM

© TECHNOLOGIE MANAGEMENT GRUPPE IMC 2010
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The structural Consolidation of the Automotive Industry @
IS accelerated by the Economic Crisis TECHNOLOGIE

MANAGEMENT
GRUPPE

( Number of players in the automotive industry )
/ ™
40.000 )
30.000 A Structural change due to the
Number of - relocation of proportion of value
suppliers added is accelerated by the recession
L A Crisis as a chance for M&A
8.000 " R _ _ _
8.000 | A Possible formation of Mega-Suppliers
. 5.600
5.000 | ~2.800 A Consolidation to approx. 10 to 15
vz | OEMs expected in 2020
500 @R | R .
7 Number of OEMs | A 2to 4 new global OEMs from China
S0 30 | S
50 |f 30 | o — 115 10..15 A e
0 ® o
1900 1950 2009 2020
. W

Quelle: Automobilproduktion University of London, Mercer Analyse,
FHDW, TMG analysis
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Classic structures of the Supply Pyramid will change to @
Development and Value added Partnerships TEEROLOTIE

GRUPPE

Development of

Supply Pyramid
pply Fy Competences
Focussing and
\ / Expansion ofl_the Product/| Design by Desing by
system suppliers OEM Su |ier
Demand and role rarts PP
OEM pressure to innovate Supplier
Sl M Parts and Extended Producti
. arts an xtende roduction
T118t Workshare of supplieig Components | workbench(l )  specialist

<4+
<+« +
Lsttier : Sys;i”;;“ﬂg?“'ej g ;
% &)
C 0% % - Val dded
omponent alue adade
2002 2020 Modules partnerships
f AVertical range of
Amanufacture
| ; Innovation
3rd-tier Part supplier J Alntegration
— T — Partnership & Collaboration is key!
n-tier Raw-material supplier J Cooperation areas:
ADevelopment
AProduction
AProcurement
Alnnovation
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New Business Models support Partnerstogdel
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Percentage of total value added (%) New/innovative business models
N S approx. 300 Billion U
100 1
10
Others
35 (58 bn () System
cooperation
Contract (88 bn 1)
manufacturer 1o
% (4 bn )
ALittlle ;OEW
(18 bn )
90
Spin-off
65 (27 bn 0)
Engineering Production
SerV|c§s cooperation
I I (35bn 0) (70 bn 0)
0
2002 2015

:) New business models stand out in particular by a new quality of cooperation

:) In 2015 new business models will amount approx. 300 bn U
(35% of the total value added)

Quelle: Mercer Wertschépfungsmodell 2015
© TECHNOLOGIE MANAGEMENT GRUPPE IMC 2010 12
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Investment = Supplier Issue
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Development of total annual investment
(world-wide, Bn. 0)

200 1 188 D The automotive industry becomes an

iInvestment engine;

I Supplier a Herculean task for suppliers
(incl. DL)

134 CAGR . . )
+4,0% :) Key driver is the increase of the value

- added through
100 | (79%) i Increase of the number of units

89 I Outsourcing of OEMs
(66%) —t OEM

:) The total investment load of the
suppliers almost doubles; this requires
new financing forms and increase of the
s u p p | protabistyosubstantial

2002 2015

Source: Mercer Analyse

© TECHNOLOGIE MANAGEMENT GRUPPE IMC 2010 13



After the Economic Crisis and Credit Crunch:
Strategic Investors are 1st Choice to close the Equity Gap, Private Equity

v
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~

Al t here an

supplie

é i

nvestors t

o clo

28%
yes T but
will not be

closed in the

63%

yes i

will be closed
by investors

Strategic investors
Private equity
Present shareholders
Banks (debt to eq.)
Cooperating partners
Family offices

IPO

| 54%

| 53%

52%

| 46%

| 40%

| 39%

|24%

short term Mezzanine funds 15%
Employees 12%
OEMs 9%
Specialty funds :| 5% # of evaluations
_________ (multiple statements
Hedge funds :| 2% possible)

:) 2/3 of respondents do expect short-term recovery of equity gap
:) 1/2 of respondents expect present shareholder to close equity gap

:) interesting: > 1/2 of respondents expect both, strategic investors and private equity to step in

Source: Global Insight, Deloitte, 2009
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Restructuring Plan / Profit Improvement Plan

Suppliers Profitability + Cash Flow is critical for the entire Industry

v
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A Structurally improve cost :
Ensure liquidity %/asep Identify and use chances
A Liquidity office A Transparency about A Analise competitive position
i Working Capital cost/result structure T strategies
i Capital assets i SGE T Who will survive?
A Screening/Filter B products A Transparency about regions
i Projects A Stable core programme i development
I Investment plans A Reduction material costs e chances
I contracts i negotiation A Customer needs/ Customer
A Make or Buy . i Sourcing groups =
i Insourcing? c i Risk Management! - A Product/Service offers 5
A - ) . . o S =
A Short-term result capability c Increase in efficiency S i complete/expand =
i supplier c i Added value o0 I Innovation 3 o
i Temps T i Overhead | Eﬂart”eri‘:&’/ . <
i . erger & Acquisition
I value anziel A Plann'r?g in sce?\ar'os
A Conditions/capability E - Ingy :
valuate economies of scale ~ . .
debts A Consistent adjustment of the
organisation
\\ / \\\ / \\\ /
N o Y 4
[ Measures, priorisation, implementation plan, organisation, communication )

© TECHNOLOGIE MANAGEMENT GRUPPE IMC 2010

15



Consolidation

v
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Summary 1 Automotive Supply Chain

Consequences

A Supply Chain Architecture enabled auto industry A
to substantially

- improve efficiency
- organise innovation and A
- master complexity

A Few OEMS determine concept and address A
market

>

Tier 1 suppliers (fisysten
drivers in the industry (innovation, integration,

design lead, mastering complexity) A

>

Continuous consolidation: horizontal + vertical

p>>

High pressure on costs, open book policy

High demands for Tier 1 suppliers:
they account for Technology Roadmaps & industry
innovation, integration and collaboration

Huge Supplier’s issue: Financing of Capex,
Growth, Consolidation

Cooperation + collaboration along Supply Chain is
key

marepse in heev Busioess Models, addessinga i n
collaboration

Commonly in action: Masterplansi Fi t f or Fu
(Liquidity, Operational Excellence, Strategic
Perspective/Roadmap)

What’s your solution concept?

© TECHNOLOGIE MANAGEMENT GRUPPE IMC 2010
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Change of Paradigms

MANAGEMENT
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Market @emand

develop and increase competence
level of entire supply chain

Market @emand

System and Module
Suamlier

. i

gap

—— Ll R ] -
2 - tieg Component Supplier
rd _ i
) 3¢ -tier Part Supplier
3rd - tier Part Supplier .
=
n- tier Primary Product Supplier "9 e Produet Suppler
y . A\
Today Tomorrow

@ learn and adopt best
e practices from other

n- tier Primary Product Supplier

- 2 industries

e.g. from Automotive Industry
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Strategic Gap ( Examples and Analogies)
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Gap of Examples & Analogies

System Wind Power Automotive
Integration

Market @emand

Component Supplier

1

- !

1

d_ tj I
31 -tier Part Supplier i
- ‘

1

1

n-ter Primary Product Supplier :
y . N |
1

Brake System

To maintain competiveness of the entire market OEMs have to close the system integration

gap and integrate supply chain partners for more value adding and engineering
partnerships.


http://images.google.de/imgres?imgurl=http://www.7-forum.com/news/2006/x5/x5_antriebsstrang_p0029173-c.jpg&imgrefurl=http://www.7-forum.com/news/2006/x5/fahrdynamik.php&usg=__FHKMCNW9vSgRy2HcKLz6eaPv-uY=&h=221&w=300&sz=11&hl=de&start=1&tbnid=ZuNQQxHLTrFo2M:&tbnh=85&tbnw=116&prev=/images?q=antriebsstrang&gbv=2&hl=de
http://images.google.de/imgres?imgurl=http://files.turbosquid.com/Preview/Content_2009_05_26__08_14_23/Modular Turbine Assembly Internal Components.jpga1656170-dff2-40f4-ad0b-6d8209378ddbLarge.jpg&imgrefurl=http://www.turbosquid.com/FullPreview/Index.cfm/ID/465859&usg=__Q3qkIsy-SvOxYZ7uW_fz1NdsYkI=&h=300&w=400&sz=17&hl=de&start=29&tbnid=KufGIOp_b8hocM:&tbnh=93&tbnw=124&prev=/images?q=brake+system+wind&gbv=2&ndsp=21&hl=de&sa=N&start=21
http://images.google.de/imgres?imgurl=http://www.auto-repair-help.com/images/articles/abs_brake_system.jpg&imgrefurl=http://www.auto-repair-help.com/automotive_maintenance/brake_system.php&usg=__dDAcLs0vxn4JcxiM39EXqMtmZFE=&h=421&w=588&sz=63&hl=de&start=23&tbnid=KfGeOswRC8VxHM:&tbnh=97&tbnw=135&prev=/images?q=brake+system&gbv=2&ndsp=21&hl=de&sa=N&start=21

Classic structures of the Supply Pyramid will change to @
Development and Value added Partnerships TEEROLOTIE

GRUPPE

Development of

Supply Pyramid
pply Fy Competences
Focussing and
\ / Expansion ofl_the Product/| Design by Desing by
system suppliers OEM Su |ier
Demand and role rarts PP
OEM pressure to innovate Supplier
Sl M Parts and Extended Producti
. arts an xtende roduction
T118t Workshare of supplieig Components | workbench(l )  specialist

<4+
<+« +
Lsttier : Sys;i”;;“ﬂg?“'ej g ;
% &)
C 0% % - Val dded
omponent alue adade
2002 2020 Modules partnerships
f AVertical range of
Amanufacture
| ; Innovation
3rd-tier Part supplier J Alntegration
— T — Partnership & Collaboration is key!
n-tier Raw-material supplier J Cooperation areas:
ADevelopment
AProduction
AProcurement
Alnnovation
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Due to the different degree of maturity at global market régions @
companies are forced to manage different Business Models at same time e

MANAGEMENT
GRUPPE

NA 0 EU I Asia
I Market Bemand I Market Bemand
I Prg 0 I
I I
' /3R |
I ‘ 0 .
20 - tier ComponentSuppIi I 219 - tier Component Supplier I 20 -tier Component Supplier t
39 - tier ‘ . I 3rd-tier ‘ . I 3d-tier ‘ . ‘
Part Supplier I Part Supplier I Part Supplier
L *®x L 3
n-tier Primary Product Supplier I n -tier Primary Product Supplier I'“er Primary Product Supplier
y Al £ . Y  \
14
[ Segment & Customer Group ]
.
[ Sales & Marketing Channel J Managing successfully and consistently a business
[ Products/Solutions | model i every management and value adding process
[ R&D | of a company is effected.
-
[ Production / Manufacturing ] _ . ]
( —— Main chall enge = nNnmastering
Sourcing ]

© TECHNOLOGIE MANAGEMENT GRUPPE IMC 2010 21



Supply Chain Roles

Key Roles

M+S of end product
Tech. Roadmap / Innovation

Concept
Design

System Integration,
Testing

Purchasing
Excellence

Assemblies
Excellence

Manufacturing
Excellence

Role

v

TECHNOLOGIE
MANAGEMENT
GRUPPE

OEM Tier 1 Tier 2 Tier 3
(ACar i) (ASystem (AComponen (APart sh)

O 2 i
trends, req.Q \_ A O driver
overall (car)Q Q System —>O C

L @) Q System —>Q C

spec

v

v
o

Q System +——— <

O O
O O
O O

O
O
O
ARSystem de
integrator, coordi- AWorl d cl as

nConcept I Wor |l d cl

f
nator, complexity manufactu manufactu
manager o0

assembl yqd
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Breakout session: Supply Chain Structures and Strategies

TECHNOLOGIE
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Critical challenges in industry and barriers against Solution concepts to successfully approach
reaching best practice level the defined challenges
A é A é
A é A é
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Global Footprint
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Vertical / horizontal consolidation
in the value added chain ‘ Global movement ‘

OEM @——{ Innovation networks | =——@

Scope 1st Tier ©——{ Production networks | =——@
2nd Tier

0— Supply networks | ——0

Typical triggers for planning of location networks:
A Historically based structures
A Merger & Acquisitions / consolidation market participants
A Changed product design

Triggers A Shift of business markets
of A Dissolution of globalisation barriers
Globalisation/ (Legal, custom duties, transportation costs, availability of qualified staff)
GlOb_aI A Global factor costs differences
Footprints

Typical problems:
A New locations/ locations to be closed? Ideal site selection
A Optimisation potential in existing structures
A Abest plidunctionssandzdienénsioning per plant

© TECHNOLOGIE MANAGEMENT GRUPPE IMC 2010 25



v

R&D: Increasing relevance of remote locations and partnerships

Development partnerships

Ownership of Resources

TECHNOLOGIE
MANAGEMENT
GRUPPE

Change of development partnerships
in the next five years

Insource Outsource
(internal development) (external development) Decrease Increase
Central Local
development development 0 Central 0
o partner 21% development 17%
n o
3 .
— c
> O Decentralised
(@] 0] 0
f @ 10% e development 28%
nd
E Local
c ) oca
2 @5% 10% | development 35%
T S ® partner
o < @ 30%
— g Eorei
© : Foreign 10% devcglt)elﬂwnent 31%
Decentralised development tp
Development partner partner
Quelle: KPMG

© TECHNOLOGIE MANAGEMENT GRUPPE IMC 2010 26
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Approach Industrial Footprint Optimisation -
@ TECHNOLOGIE
; MANAGEMENT
o GRUPPE
Corporate and .
operational E
strategy to be c
considered o Smaller plants close
- to customers
Low labour costs < Output [Pieces per year] VS.
VS. . .. ; i
Economies of scale Critical minimum bigger centralised plants
I 7
Market trends l SIZE
and PrOdUCt Cost structure /
trends to be s /

considered

x"«-" e,
’5;;}?,#» (

A\ —/

Low cost country plant
VS.
plants close to customers

Basis for discussion
are optimised

current plants
(best practice
approaches)

Transportatlon

. Factor costs costs

© TECHNOLOGIE MANAGEMENT GRUPPE IMC 2010 27



Key Driver: Factor Costs

v
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Labour Costs Material Costs Transportation Costs

Torsas m

Long distance

to low cost 30 %

§zig
i

Beaulieu 1009

Vigog

Braganca m

25%

Wages (Europe) span: 15%- 100%
Consider indirects as well!

Mission critical: availability and
gualification of personnel

Training!

One-off costs (redundancies, travel,
training, ...)!

o Do Do Do Do

© TECHNOLOGIE MANAGEMENT GRUPPE IMC 2010

Al »
[ Rrsa”
| 1030
o248
L
L \¢

\ - Location A
Location B
" LocationC
Location D

Location E

Location F

= LocationG

A Sites in LCC allow more effective
use of LCC-suppliers
(selection, qualification,
development)

A Material costs typically
>> personnel costs!

A
A

A

Substantial cost position

Consider Transportation Time /
Flexibility

Stock-up required C Working
capital!

28
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Breakout session: Global footprint
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Critical challenges in industry and barriers against Solution concepts to successfully approach
reaching best practice level the defined challenges
A é A é
A é A é
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1 STRATEGY
Key success factor is the close link of the R&D-strategy with the overall corporate
strategy.

Mission and Vision

Corporate Strategy
Which business units will

BU 1 BU 2 BU 3 BU 4
Functional Strateqy Business Unit Strategy
How do functional strategies Which business models
support business unit strategies best? will assure business unit success?

Manufacturing Strategy: Worldwide production foodprint accross all production sites

Supply Chain Strategy: MoB, Global Sourcing, Value Engineering, Supply Chain Integration

R&D Strategy: Global R&D Networking, R&D-depth, System Engineering Partnerships, AE-Pipeline

Assg”



2 PROCESS
| hnovat

l on process

from Aprobl em

r

Customer and Market: Market
and Technology Integration

R&D: Internal competence
integration, global R&D
networking

1.
Monitoring

2.
Brainstorming

Innovation depth and supplier

Supply Chain:

integration

Find problems

Search Field

Wind Industry Workshop, January, 27 2010

Find solution
approaches

Select solution
approach

Innovation

Idea Pool

Detailing

Solution

Concept

\

-
DANISH WIND ,

findi ngh

5. 6.
Feasability

Realization

Manufacturing:
Design to cost and
manufacturing

Product/
Process
Design

Quality,
Cost,
Timing

Design Process and
Project

Management

Solution
for customer

Product at
customer

Assg”



DANISH WI

3 PROJECT MANAGEMENT
Project Management comprises diff-RPre@jnectas\h

Program Committee (PGC):
Project Portfolio Management

A PM-Methods

A Quality Gate Guidelines
A Quality Gate Monitoring
A QCT-Monitoring

A Project Data Cockpit

Project Steering Committee (PSC):
Project Steering

Project Team (PT):
Project Management

lCore Team l

P Team

AXEL SCHRODER & PARTNER UNTERNEHMENSBERATUNG | 33 | A-E&y

Wind Industry Workshop, January, 27 2010



Wind Industry Workshop, January, 27" 2010

4 STRUCTURE

\

-
DANISH WIND ,

Synergy orientation and market orientation needs to be balanced out in the

corporate organization structure.

Synergy

Orientation

Board

H Sales

> R&D

m Purchasing

-
[ 4

Entre-
preneurship

Production

Minimum
resources in
spite of autarky

AXEL SCHRODER & PARTNER UNTERNEHMENSBERATUNG | 34 |

Orientation

Product Manager/
Key Account Manager

Product Manager/
Key Account Manager

P

Product Manager/
Key Account Manager

Project Lead

Project Lead

Project Lead

Market

System Engineer

System Engineer

System Engineer

Project Purchaser

Project Purchaser

Project Purchaser

Engineer

Controlling

Engineer

Controlling

Manufacturing
Engineer

Controlling

Breathing
principle

A

Synergy
Realization

Professional

fulltime PL

Assg”



DANISH WI

5 HUMAN RESOURCES
Human Resource Management is the backbone for high level business excellence.

AHR Recruiting
AHR Management
AHR Qualification

ACore Competencies (IP)
ACorporate Cultur
ALeadership Principles

)

Qg 4
N;!!llih.

Wind Industry Workshop, January, 27 2010

AXEL SCHRODER & PARTNER UNTERNEHMENSBERATUNG | 35 |
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Challenges for the Wind Industry
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Competitions of other renewable

Price per MW has to be reduced dramatically

n (<600 700 TG/MW) m
ssemb ' ateria
costs - N : - costs

Service
costs

Technologies, Trends and Design Options largely influenced
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Drivers for the future technology trends
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Automotive Industry Wind Industry

[Concept] [Integration]

[ Concept] [Tower]

Transmission

OE MG s OE MG s Control & AGSVSbtem
H H earnox
[Body] [ Final Assembly Technologies ] Safety AMlain shaft
"""""""""""""""" " | Blades || Generator| | “System ACoupling
[Powertrain] [Engine] A P
Tier 1 Tier 1
Systems ana [Interior] [ HVAY ] Systems ano
Modules i Modules N\
‘\\[nghtlng] [ Seats ] [ Main Bearings ] [ Brakes]
Tier 2 Components \ Tier 2

Components Hydraulics

Tier 3 Parts Tier 3 Parts

:) OEM concentrate on concepts, :) Currently the OEMOs dri
integration and final assembly development as well as all main

_ _ component developments
:) 1st Ties are the main technology

drivers for the key systems and
modules
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» 2015
Plant- New Production Technologies Adaptive Assembly Parts Cllaaih @i
engineering g P y and lean production
Attaching A N . Plastic parts based on
Easy running tires
parts Y g Substitution of steel by composite renewables
Body Gluing instead of New asse_mbly Nano-Technologies  Fully died plastic parts will substitute Lt Welght
L technologies for . . construction
Components  joining . & -paintwork painted sheet metal parts . :
alu-steel combinations used intensively
Chassis Run-Flat- E‘nlg(c::}rgl:nical Active Magnesium- Regenerative Brake- Steer-
Wheel support systems [ -Wi -Wi
Technology brake system Body control pp y! breaking systems by-Wire by-Wire
Powertrain Treatment of Hybrid- Comblned_gasolm B Combined combustion . Wheel hub
& Engine exhaust gases Engine el (s engine with electric motor Fuel cell Hydrogene engine engines
9 (ADi esottoo)
Electronic & 42V InFeIhgent_ . Car-to-car Databus- S_odlum-nlckelchlonde- Recuperapon of break Powerful lithium-
Mechatronic ~ ©On-board driver assisting . munication  systems W9 temperature energy using ionic batteries
network systems Y batteries superconductors

Interior

New security
technique &
seat belt systems

Improved airbag technology to obtain 360
degree systems in the car interior

Navigation by head-up
displays

Fully variable
Interieur solutions

Service &
Afterservice

Energy supplier will offer electronic cars and

New and more general car
energy as home package

. : New mobility concepts
diagnosis systems

Quelle: Zukunftsstudie SWB
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Wind craft Indust@technologyand market trends
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Technology trends

A Technical principle for wind turbine design
will remain the same

A Share of gearless turbines will increase form
15% to 20%

A Offshore-market will drive large scale rotors,
new designs (eg. vertical axis), new assembly
and maintenance concepts

A Offshore-Market is attractive for major players
due to the technology challenges (Offshore
turbine >5 MW) and investment intensity

A Main demand will be units between 1,5 up to
2,5 MW (especially in countries like USA, India,
China)

A Size Race for turbines has found he climax at 6
T 7 MW

A 90% of Research & Development activities
are concentrated in Europe, with nearly 80%
in Germany and Denmark

Market trends
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A Customer structure will change

Vertical Integration (e.g.. Suzlon bough
Hausen)

Diversification (e.g.. Caterpillar, Schuler)
and new major players on the market

A Movement of the main markets from Europe to
USA und Asia (India, China)

A Number of competitors from India and China
increases

A Increased Installation of large scale Windparcs
(severall00 MW overall output)

Energy Operators will carry out service by
themselves

A Repowering will still be done in large scales,
business opportunities for MRO business will
increase
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