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- Mass production as the industry standard in US / Eu rope
- competitiveness of Toyota on an unmatched level

1990 benchmark study of the MIT:
The machine that changed the world
by D. Jones, D. Roos and J.P. Womack 

- Lean: Production of values  without losses
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- Muda (loss) over Production
Waiting time
Unneeded transports of humans and goods
Not accurate technology and processes
Inventory
Unnecessary actions
Quality defects
Information weaknesses 
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- change of die changeover – time: machine change for n ew
applications in a fraction of time

- team orientation organization in teams / education /
empowerment of the workers

- rework immediate elimination of mistakes / defects
as a key target 

- material flow simplification by self regulating supp ly
systems - kanban
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- value value from the point of view of the customer
- what is he ready to pay for

- value stream sequence of processes from raw material  to
final customer

- flow make value flow – if possible one peace flow  
– avoid or reduce batch, queue, inventory 
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- pull short term response to the customers rate of
demand

- perfection not only defect free – but what the custom er
wants, when he wants it, at a fair price with a
minimum of waste

- culture joint responsibility for the progress –
training, empowerment and motivation of the
whole crew
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Value stream mapping: Improving the superior concep tValue stream mapping: Improving the superior concep t
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Continuous “single piece” flow: Optimization and ba lancing of 
the workload of the cells / the continuousness of t he flow 

- Customer tact time
- cycle time
- cell types / - purpose / layout / flow direction
- Mixed or multi model lines or cell
- kind and automation level of machines 
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Status
2006

Number of activities + savings in CHF per activity and 
area

Target Condition 
2007

Savings in CHF: JIPM-Approach � yearly savings of 2 
months production costs within 3 years

1
1

Control Board

Masterplan available

Responsible person

months production costs within 3 years

Agenda item in the production control board

Master plan about scheduled milestones / activities 

TPM-Coach
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Finding of the cause : Technical / application understanding. 
Methodology according problem depth 5W1H, N5W, PM-Analyse
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Ideas / Measures / Implementation : Rating of the ideas -
Cost- / time / effectiveness – decision / Implementation

Success control / control of the effectiveness : 
monthly check during the Gemba-tour, statistics

Horizontal spreading:  Application of the 
expertise to other cells  

1
2

Multidisciplinary team: Participation Quality, Maintenance, Production, 
Engineering.  Education of problem solving methods (PLS, Kobetsuboard 
etc.)

Methodology according problem depth 5W1H, N5W, PM-Analyse

Presentation of the key problems: loss diagram (Pareto), shares of the main loss 
source

Knowing and recognition of the loss sources: Numbers, figures, facts per machine / 
cell. OEE, Waste etc. Failure protocols  / cards, collection of the 6 key losses
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PLS / Kobetsu / 8er Strategie

Plant Maintenance
*�'

Kaizen Office

Flow

Targets top-down

2001 2002 2003 2004 2005 2006 ... 2010

Team development

5S (5A)

awareness

.�� PLS / Kobetsu / 8er Strategie
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OEE / overall equipment effectiveness
= availability x quality x performance [%]

- total machine time 92000 h
- total running time for good products 54000 h
- plant OEE 59 %
��� � that means 38000 h production time are lost !
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Idling and 
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Performance / 
speed

Reduced 
OEE

Break-
downs

Idling and 
minor 
stops

Rework, 
scrap

Change-
over

speed 
losses

Start up 
losses
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Joint targets
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- team size 8 – 15 employees
- process oriented cells
- visual, transparent management
- team competence
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• First time team targets 
defined

• Target achievement 

• First time team targets 
defined

• Target achievement • Target achievement 
connected to a team 
bonus

• Target achievement 
connected to a team 
bonus
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Teamboard: Visualization / focusing on the relevant  targets
Contribution to the communication about the actual state 
Teamboard: Visualization / focusing on the relevant  targets
Contribution to the communication about the actual state 
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- value value from the point of view of the customer- value value from the point of view of the customer
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- value value from the point of view of the customer
what is he ready to pay for

- value stream
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5S – probably the most popular tool

Sort throw out what is not used or needed
Simplify locate, what remains, in the best place (visual mgm ) 
Scan clean, check, bring in order
Standardise define standards for above items
Sustain keep the program alive, improve it 
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250 realized improvements
space savings 100 m2
improved transparency – no searching for tools
safer, cleaner
basis for material flow 

250 realized improvements
space savings 100 m2
improved transparency – no searching for tools
safer, cleaner
basis for material flow 

Low effect on OEE
nice to have actions instead improved effectiveness
Keeping the standard depends on the team
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Loss structure

Realisation / „Cockpit-approach“
6

1
Resulting targets 3Collect main losses

Master plan „improvement“
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KOBETSU 
PLS

5
OEE

Q

Operating figures

7
1

2
3

bar bar 4

5

6

IH PRO QS

KVP Teams

4

SMED
Kanban

Tool
Box

5S

Low cost
Automisation

U 
Zellen
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Procedure 
- systematic, stepwise 
measurement of the losses

- Chose the biggest loss
- set a target – reduction to 20% 
- make a kobetsu - workshop

Procedure 
- systematic, stepwise 
measurement of the losses

- Chose the biggest loss
- set a target – reduction to 20% 
- make a kobetsu - workshop
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+ 24%+ 24%

productivity increase To/Man h
Degree realization KOBETSU %
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-35% - 19%

Q - costs reduction CHF/To Reduction production costs CHF/To
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Principles - separation of value creation and logist ics
- U – cell
- Cockpit: Relevant instruments in sight
- Kanban as far as possible
- flow straightening
- micro logistics
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Kind of bundle Range of coverage

Material in store Main product

Support material

'
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Material shopping centre

Nr item

Name item

Amount of bundle

Handover plant



3
1

5��
�������
��������������
������
�
��5��
�������
��������������
������
�
��



3
2

"
�����
������������8�������1�!���8����
����
=9��1��>�
"
�����
������������8�������1�!���8����
����
=9��1��>�

Delivery points ��� � signal system and small boxes / amounts (kanban)



3
3

.��
�
%�	�����
�.��
�
%�	�����
�



3
4

���	
������4���	
������4



3
5

(
�����������
������4(
�����������
������4
Shopping
centre



2   Elimination of contamination 
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operators

mechanic

engin.

2   Elimination of contamination 
sources, improvement of the control-
and accessibility, improvement of the 
standards

1   Basic cleaning, correction of defects and 
damages, 80% of the resulting measures realized, 
cleaning- / control and lubrication schedules / 
standards available and in operation

Ziel: 2008Ziel: 2008
Cleaning = inspecting
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breakdown frequ. 
Maschine X
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Breakdown frequency
machine X
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MTBF
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Failure

breakdown frequ.
machine X Log

Breakdown
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MTTR 
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Machine Z
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ERSA

ERSA

ET

ET

ET

ET

Maschine Y

Machine X
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machine X
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�
.
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*
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Log
book

Consummation 
of
- Man hours
- spare parts 

PM - Team

Spare parts

spare part
suppliers



Machine X 100

Number
errors

50 h

30 min

PM-hours
MTTR

10 h

100 / 1560.-

Spares
Nr / CHF

IH-Team 2: Filling Month: Januay

(430 – 50) h
100
=

3 h 48 min

MTBF

430 h

Time per
month 

(100 – 10) h

Strategy

Sehr viel Störungen
Viele Ersatzteile
� Evt. Falsches 
Material / Beständigkeit
� Sofort: Teile an Linie 
sofort verfügbar und 
Einbau einfacher 
Später: Bauteil optim.

Trust trend
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Machine Y

Machine Z

3

45

10 h

5 min

150 h

200 min

6 / 12.60

3 / 12‘326.-

100 h

432

(100 – 10) h
3
=

30 h

(432 – 150) h
45
=

6 h 16 min

Keine 
Massnahme

Prio. 2

Lange Reparatur-zeiten
Bauteil teuer
Evt. schwierig
zu de-/montieren
��� � Bauteiloptimierung

Yearly trend 
key 
machines
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Purpose maintaining the required quality level of th e quality 
matrix / intervention in case of deviations. 

Purpose maintaining the required quality level of th e quality 
matrix / intervention in case of deviations. 
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Workers
• Educate, qualify, develop, 

motivate
• Inform (visualise!), involve 

and share the responsibility
• Improve competence in 

systems and methodology

Environment
• Put in order 
• Reduce search time 
• Reduce space consumption
• Reduce waste 
• protect the environment
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Processes
• Develop a lean concept
• Synchronize material an 

information flow
• Reduce the complexity and 

the throughput time
• Make flow possible / balance 

the workload

Plants
• Increase availability / 

performance
• Reduce losses in any form
• Define standards
• Increase Safety
• Focus on most effective  

investments

�.�D�L�]�H�Q�.�D�L�]�H�Q�.�D�L�]�H�Q�.�D�L�]�H�Q
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Quality is the focus in the pharmaceutical industry
Productivity is not – nobody gets nervous if a plant  is not in 
operation  

The market demand means smaller orders and quicker 
deliveries
��� � The appropriate answer is the lean approach 

Results as an example of a medium size pharmaceutic al plant 
(3 years after the launch of a lean program):
- reduction of changeover time down to 50%
- critical batch size reduction from 1000 packages d own to 150
packages
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GMP – requirements for the clean areas fulfil certai n lean 
conditions regarding cleaning, standards, statistic s etc.
Nevertheless, there exists normally a wide field of  potentials (or 
losses) to improve / to develop the production. Exa mples:

- Supply chain stability / speed – the presupposition  for small
inventories

- Visual management – why not visualizing an SOP?
- production costs – reduction of changeover time, of material- production costs – reduction of changeover time, of material
loss (start up loss, are all samples necessary, or can a sample
be smaller?)

- Increase the speed of laboratory tests – and reduce the
throughput time

- basic lean measures for less clean areas (example:  searching
of tools take time)

- is the value stream optimised 
- do the information's match the need at the workpla ce? 
- improvement of the availability / transparency and speed of the
plants etc.
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Criteria's market demand
automation level 
scale / volume per product
analogy of the products
single or multipurpose plants
building conditions
organisational level 

Criteria's market demand
automation level 
scale / volume per product
analogy of the products
single or multipurpose plants
building conditions
organisational level organisational level 
Status of the supply chain
ERP – system 

organisational level 
Status of the supply chain
ERP – system 



4
8

B�B�B�B� ���C����'����������8����������
����
�����C����'����������8����������
����
�����C����'����������8����������
����
�����C����'����������8����������
����
��B�B�B�B� ���C����'����������8����������
����
�����C����'����������8����������
����
�����C����'����������8����������
����
�����C����'����������8����������
����
��

Ranking - main reasons for project failures

1. Target definition 17
2. Communication 16
3. Planning 9
4. Top management 9
5. Controlling 7
6. Authority project manager 6

Ranking - main reasons for project failures

1. Target definition 17
2. Communication 16
3. Planning 9
4. Top management 9
5. Controlling 7
6. Authority project manager 66. Authority project manager 6
7. Know how project team 6
8. Motivation project team 5

6. Authority project manager 6
7. Know how project team 6
8. Motivation project team 5
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The concept – a dominant factor of a project
Definition of project targets / character / criteri a's

Initial Integration of lean aspects
Design / Integration of potential process variabili ty's for 

The concept – a dominant factor of a project
Definition of project targets / character / criteri a's

Initial Integration of lean aspects
Design / Integration of potential process variabili ty's for Design / Integration of potential process variabili ty's for 
improvements
Design / Integration of potential process variabili ty's for 
improvements


