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1. Bosch Group
Business Areas

> Automotive Technology

Gasoline Systems, Diesel Systems, Chassis Systems Brakes,
Chassis Systems Control, Electrical Drives, Starter Motors and
Generators, Car Multimedia, Automotive Electronics, Automotive
Aftermarkets.

> Industrial Technology
Drive and Control Technology, Packaging Technology, Solar Energy.

> Consumer Goods and Building Technology

Power Tools, Thermotechnology, Household Appliances, Security
Systems.
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1. Bosch Group

Business Activities 2009

Bosch Group
Sales: 38.2 Th Mio. EUR
Associates: 270 000

Automotive Technology Industrial Technology Consumer Goods and

Salesa: 21.7 Th Mio. EUR Sales: 5.1 Th Mio. EUR Construction Technology

57% of overall turnover 13% of overall turnover Sales: 11.3 Th Mio. EUR
30% of overall turnover
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1. Bosch Group

Investment in R&D
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2. Bosch Termotecnologia

2007- Production of Solar Collectors

2005 - Business Unit for Water Heating

2004 - Centre of Competence for Domestic Hot Water including Electrical appliances

2001 - Worldwide responsibility for Product Management and Development of Gas Water Heaters
1999 - Production of 1 Mio. Gas water heaters

1998 - Robert Bosch acquires the remaining shares

1996 - Start-up of licencing third parties; Start of Production of Boilers in TTPO

1993 - Creation of Development Department

1992 - European Leader in Gas Water Heaters

1988 - Robert Bosch became major shareholder

1977 - Foundation of Vulcano Luso Ibérica
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2. Bosch Termotecnologia

Product Groups

GAS SOLAR
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2. Bosch Termotecnologia

Economic keydata

Sales (Mio. EUR)
Exports (% sales)

Gas water heaters

Boilers
Production (Th. Units)

Gas water heaters

Boilers

Solar collectors
Results before taxes (% sales)
Investment in R&D (Mio. EUR)
Associates
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7 AvP/BPS | 07/09/10 | © Robert Bosch GmbH reserves all rights even in the event of industrial property rights. We reserve all rights of disposal
such as copying and passing on to third parties..

BOSCH




2. Bosch Termotecnologia

... and competitors

Gas water heater

Market Share in value

World Europe
Market Volume: 2.2 Th Mio. EUR Market Volume: 0.3 Th Mio. EUR
— _— < —>
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Bosch Bosch
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2. Bosch Termotecnologia

Strong Brands
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2. Bosch Termotecnologia

10

Sales in 55 countries s

Austria Great Britain Romania
Belgium Greece Russia
Bulgaria Hungary Serbia
Croatia ltaly Slovakia
:?» Czech Republic Latvia Slovenia
(&::;?‘_‘ Den ; Lithuania Spain
F ‘ Sweden
! itzerland
Ukraine
;‘;0 ¥ o
* Asia
Bolivia & NG China
Brazil o ? u Singapore
Canada Taiwan
Chile 4 Middle East )
Columbia Africa Iran
Costa Rica Algeria Israel Y
Guatemala Egypt Jordanian
Mexico Morocco Lebanon
Bonomo South Africa Syria
Peru Tunisia Turkey ~
USA ? Oceania f,
Venezuela i Australia
B TTPO Markets ® Domicile of Subsidiary O Sales Partner New Zealand
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2. Bosch Termotecnologia
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Qualified Associates

Distribution Academic background
91

202
Females — 44.8% 232
305

B 1 st Basic School 0O 2 nd Basic School

Age average - 35 @ 3 rd Basic School @ Tech. High School
O High School B University
» Target deployment

50 hours per employee « Performance assessment
* Flexibility
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2. Bosch Termotecnologia

Innovative Products

1 Bno Vulcasn INTELGNTS
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Intellgente HydroPower Compact 1 World 1 m-

Hidrogerador Minimum Size Temperature High
Maximum setting through  Output low
Output radio remote emissions
P control
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2. Bosch Termotecnologia

Lean Processes - Development

LY

Local Bosch Own Institutes Universities Suppliers
Competences

« Kinetron (Netherlands)
 INEGI o
. CATIM ) . e Fisiwa (Germany)
+ Universidade do Porto s Fundiven (Portugal)
: :;‘l\?(;,w G ) * Universidade de Aveiro BsMicroplasticos (Portugal)
. GASTEC ermany. + Universidade de Lisboa @«Silencor (Portugal)
(Netherlands) * Universidade do Minho R TbK (Taiwan)

« Combustion

» Heat Exchange

« Mechanic/Hydraulic
* Process Engineering

l R&D costs - 3.4% sales 2009 15 patents claimed

56 associates
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Pull Flow lberia

Pull Flow through the complete Value Chain
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Suppliers Bosch Termotecnologia Léu\ztomers /

Daily orders Daily orders

Daily Daily
deliveries deliveries
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Pull Flow Iberia - Situacao Inicial

Push System

LOG

Production

* Monthly forecast planning * Monthly foracast
» Weekly/daily orders « Iberia — Stocks levels
* Rest of the world — Monthly/Weekly orders

* Material
orders

+ Daily + Daily + Daily
production production production
planning planning planning I-o_—b

v v v —> A
v Daily

Production Pre assemblies Final Assembly
D;l @ @ @ : é Stock
v : . Customer
. » Stamping » Gaz valves * Line 1
Suppliers | ——> j — . A---.} . Water valves A---.} . Finish

N/daily

. goods
wIP
Warehouse wip % Re:,toorlf dthe
N/ Daily [/ f \
Stock
Customer
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Pull Flow Iberia - Situacao Futura

Pull System

LOG

SAP

A

* Monthly forecast

+ Daily plan

* Iberia — Daily consumption
v * Rest of the world —

_—— D_ -{xoxo Monthly/Weekly orders

! Pre assemblies | Final Assemblies Daily

v
Suppliers \ @ ﬂ @ 'f”roduction @ « Cell1and 2 @

world

— C Rest of the |—

N/ Daily

Stock
Customer
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Pull Flow Iberia

Vision 2010
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From Push...

| Premissas | Objectivos

» Standardized and Flexible processes > 100% Service level
>  Defined material flow >  50% stock reduction in GEZ

>  Defined information flow >  BPS maturity - level 4

Customer satisfaction through optimum processes, fewer costs and no waste.
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Pull Flow Iberia

Activities “Deliver”

FG Supermarket Portuguese
Market
XX E

o e T T TR |
XX N C | LI
XX HE f
Daily Consumptions I
\ = FG Supermarket Spanish
— Market
s " 22
== = T T T T
EE = T T T T |
Bosch L
1 Daily Consumptions I
Customers
|
T [ 1 T |
Fixed orders |

Implementation of FG supermarkets to assure the quality of our deliveries.
We assume before our customers that we deliver any order in a maximum period of 24 hours
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Pull Flow lberia

Activities “Deliver”

Kanbans
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Pull Flow Iberia

Activities “Make”

Material and Information
Flow Optimization

A 4 A 4 A 4
Supermarkets . Standard Material
. Flexible Processes
Calculations Supply
Expedition
Supermarkets Production
(Internal Suppliers) Final Assemblies

§ Packaging Material

Finish Goods
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Pull Flow Iberia

Activities “Make”

— B 9 B 9 & 9 B
rONFON/FON/ON BB B |
ASSY ASSY | | | | | | | PACKAGING FECHO EMBAL.
g

o] o]
2 9 2 z 9 5
L 2 L 2

- Conversion of Line 1 into two Cells (C1 and C2) =Hil =]

= 25% reduction of the number of associates for the same = [recro][ | é % = [Fecto]| | 6 g

output (higher productivity) 3 5
= Improve operators work content with a higher cycle time — 2 9 é 5 2 9 é z
better line balancing 2 =< 2 =<

= Setup times = 0 mins, higher flexibility for the customer i i
= Creation of racks in front of the operators for material supply HEREN HEREN

and return of empty boxes

ONILSIL
ONILSIL
ONILS3L
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ONILS3L
ONILSIL
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Final Line 2 - Before (06.2008)

Isolated
islands

Operator
picking




Final Line 2 - Before (06.2008)
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New Assembly Cells — Current Status




New Assembly Cells — Current Status
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New Assembly Cells - Current Status

" Material near
the operator

Material
availability




Pull Flow lberia
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Activities “Make”
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New cells 3 & 4
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Pull Flow Iberia

Activities “Source”

> Pull Flow with suppliers
= Material delivery based on consumption;
= Replenishment of stocks;

Monthly Monthly
capacity plan

Sales forecast

Pull Planning iii
Algorithm rEr
Daily B | B

Racks pallets & KLT

L e e
1 11T
Supermarket

Supplier D

Other lines I

Consumption
Cell1,2,3&4
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Pull Flow Iberia

Activities “Source”

External Milk Run - Current Status

Deliveries empty boxes and picks full boxes
Daily deliveries

Fixed route

Fixed time-schedules at the supplier

Daily quantities

Loading/Unloading optimization at Bosch
In place with 28% of Iberian suppliers

L 2 T T 2 2 .

Started with 2 routes, we have 4 at the
moment;

Supplier H

Supplier F Supplier F

such as copying and passing on to third parties.
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Pull Flow lberia
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parts/op

Results

Productivity C1+C2

% 50 -

Efficiency C1+C2

2007

m Productivity 27 37

= Zero change over times
= 27% Productivity increase

= Service Level improvement o
(<]

= Maximum output of 1000 units/shift with ~25%
reduction of associates, from 37 to 27.

= Stock reduction near the assembly lines, 45’

maximum Coverage, W Service Level
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Pull Flow Iberia
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Experiences & Lessons

>

The change process is not possible without the continuous support from
the top management and the full commitment of the associates;

A clear definition of a Future State (Vision) is essential to align all projects
and activities;

The implementation of a market-driven system implies an holistic
approach to the value stream;

The involvement of third parties (suppliers & customers) is key for the
success of the system;

“Stable situations do not exist, either we are improving or we are going
backwards”
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Everything is possible. BPS

Bosch Production System

Bosch Termotecnologia SA
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