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Strong Brands and Companies
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and

Brands

Products

Fuel Cells 
Systems

Injection 
systems

Propeller 
shafts

Diesel Engine 
Systems

Gas Engine 
Systems

Diesel 
Engines

Complete Drive and 
Propulsion Systems
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Products for a Great Variety of 
Applications 

TOCICO 2009 Conference
Applications 

M i O it EI d t i l D f P ll I j tiOil & GMarine

• Yachts
• Commercial
• Naval

Onsite Energy 
Systems

Industrial

• Rail
• Agric.

Defense

• Light and
Medium Vehicles

• Heavy Vehicles

Propeller 
Shafts

• Passenger Cars
• SUVs, Vans, LDV

Injection 
Systems

• Highspeed 
Engines

Oil & Gas

• C&I
• Mining

• Onshore

• Offshore

• Emergency Power

• Prime Power
• Naval • Heavy Vehicles • Medium Speed

Engines• Continuous Power
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Business Segments for Profitable 
Growth
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Segment revenues Engines 2008: Segment revenues Onsite Energy Systems &Segment revenues Engines 2008: 
EUR 2,663 million*

After Sales/Other 26 % Onsite Energy 
Systems 39 %

Segment revenues Onsite Energy Systems & 
Components 2008: EUR 621 million*

Marine
26 % Injection

systems 25 %

Power Generation,Power Generation, 
Oil & Gas 22 %

Defense 9 %

I d t i l 17 %

Propeller Shafts 
36 %
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Industrial 17 %

* Total revenues of EUR 3,133 million includes holding/consolidation amounting to - EUR 151 million



MTU Detroit Diesel - Products
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Initial Situation
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• Employees working in silos and not able to see the overall picture.

• Hard work not resulting into visible improvements.

• Too much fire fighting and very little continuous improvement.

• Large number of engines coming off the line missing partsLarge number of engines coming off the line missing parts.

• Little standardization of tasks.

• Lack of structured problem solving approach.

• Lack of learning to get better
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• Lack of learning to get better.
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The TOC Journey
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• Anshum Jain took the BA7260 TOC Breakthrough Solutions 
Jonah Course at Wayne State UniversityJonah Course at Wayne State University.

• He gave copies of The Goal to every Operations manager at 
MTU Detroit Diesel.

• Joerg Klisch, Operations Director for MTU Detroit Diesel, saw 
a way to use TOC to reach the goal of implementing 
improvementsimprovements.
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The TOC Journey
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• Initial meeting with Joerg Klisch, Anshum Jain, and James 
Low of Wayne State University (1 18 08)Low of Wayne State University (1-18-08)

• Meeting with all Operations area managers (1-25-08)

Watch The Goal movie− Watch The Goal movie

− Presentation on TOC production applications, IO Map, 
Transition Tree
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The TOC Journey
TOCICO 2009 Conference

• Meeting with all MTU Detroit Diesel employees in their 
auditorium (2 1 08)auditorium (2-1-08)

− Introduction by Joerg Klisch

Watch The Goal movie− Watch The Goal movie

− Presentation on TOC production applications, IO Map, 
Transition Tree

− Questions and Answers

− Identification of the Ambitious Goal by Joerg Klisch

− Request each person to identify 2 roadblocks (obstacles) 
to reaching that goal, on 3x5 cards
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What is the Goal? 
TOCICO 2009 Conference

To successfully build required engines every day from each line.

• Successfully building an engine includes:

• On time

• In perfect quality

• In required quantity

• With the allocated resources
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Roadblocks to reach the Goal
TOCICO 2009 Conference

Feb 01, 2008

All employees watched the movie “The Goal” together.

Everyone was asked to identify two most important roadblock 
which prevent them from reaching the goal.
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Roadblocks to reach the Goal
TOCICO 2009 Conference

92 roadblocks were identified.
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Intermediate Objective Map
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• Joerg Klisch, all area managers, and James Low met off-site 
for a full day to develop the Intermediate Objectives and thefor a full day to develop the Intermediate Objectives and the 
structure of the IO Map.  (2-15-08)

− Overview of Intermediate Objective (IO) map and j ( ) p
Transition Tree 

− Review obstacles suggested by employees. Clarify the 
wording resolve duplicates remove those notwording, resolve  duplicates, remove those not 
applicable.  Rank in terms of importance.

− Used a spreadsheet projected on the wall for this.  

17
© 2009 TOCICO. All rights reserved.



Intermediate Objective Map
TOCICO 2009 Conference

Feb 15, 2008

All area managers met off-site for a whole day to identify 
intermediate objectives and develop an intermediate objective 
map to reach the ambitious goal.map to reach the ambitious goal.

Intermediate Objective (IO)
A circumstance which overcomes a roadblock.

Intermediate Objective Map (IO Map)

The logical order in which various Intermediate Objectives 
b h d
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Intermediate Objective Map
TOCICO 2009 Conference

• Arranged IOs on Post-It Notes in rough groupings by subject 
area on the wallarea on the wall.

• The managers, working as a group, arranged IO statements in 
priority sequence order (bottom to top)p y q ( p)

• Circumstances at a lower level would need to be 
accomplished first, before the circumstances at the next level 
up could be doneup could be done.

• Some groupings of IOs were related to issues in:

− Production Procurement Coordination Labor relations− Production, Procurement, Coordination, Labor relations

• The following slides show some of this arrangement.
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Intermediate Objective Map
TOCICO 2009 Conference

20
© 2009 TOCICO. All rights reserved.



Intermediate Objective Map
TOCICO 2009 Conference

17. Flow of engines in final 
i ti l

BUILD REQUIRED NUMBER OF ENGINES ON TIME AND IN PERFECT QUALITY

INTERMEDIATE OBJECTIVE MAP AND LEGEND

is timely
2

8. No time lost in engine 
test because of fuel leaks 

and other defects
2

9. Engine repairs are not 
needed

2

14. No rejects in test

1

13. Availability of 
functioning test 

equipment is not a 
problem 3

22. New engine ECM 
calibrations are accurate

1

79. Engines are always 
assembled correctly

1

7. Defects are not passed 
down the line

1

6. Assembly line is very 
effective

3

44. Parts are always at 
stations when needed

1

K-5

B-6 B-7 K-3

K-2 K-6 L-6

B 5 B-4

Coordinating Groups

Information and Tools:  Rob Rehnlund, Vic Waling, Bob Dolan

Material and Product Flow:  Adam Wood, Kim Rowe, Jim Darragh

System:  Joerg Klisch, Dave Dumbrell, Anshum Jain

Procurement:  Howard Monk, Rich Treharne, Dan Ponder

52. Effective 
communication and 

teamwork across 
departments 2

69. All departments take 
ownership of their 

responsibilities and 
actions 2

68. Hourly workforce 
wants to take ownership

1

71. Strong team work on 
line

1

58. Hourly employees who 
exceed daily targets are 

rewarded
1

73. A culture of high 
productivity

1

4/59. Line is not operator 
dependent / Operators are 

led to build 5 / day

1

12. No downtime caused 
by facilities, tooling and 

equipment
3

1 3

77. Assemblers always 
follow build book 

1

23. Engines in production 
test have flawless 
engineering data 

2

86. Emphasis on both 
quality and quantity

2

15. Error proofing is 
implemented in product 

and process design
2

10. Assemblers know how 
to assemble engines

1

43. Kanban rules are 
always followed

1

5. No time lost due to lack 
of hoist coverage on 

S4000 basic
3

63. New products are 
launched when they are 

ready
1

45/46. Good bulk 
triggering system / 

Kanban cards
2

47. Menlo knows and 
follows repack 

instructions at all times
3

1

30/34. Suppliers always 
meet production 

schedules/Hot sheet is not 
needed 3

37. Complete 
documentation submitted 
by international suppliers

2

27. Timely response from 
suppliers

2

33. No invoicing issues 
with vendors

3

24. PPAP is approved at 
time of delivery of parts

3

B-5 B-4

D-7L-5 A-6 F-4F-1 K-4

E-8C-4 B-2 B-8 K-8 B-3

E-7 E-6 C-7 L-4 L-2 L-3 K-1 G-4 D-4 D-1 G-2

62. Employees willingly 
follow defined processes

2

75. Issues are resolved 
before becoming a major 

problem
2

54. Direction is stable and 
priorities are clear

2

76. Information flow 
across departments is 

correct and efficient at all 
times 2

57. Salaried employees 
are motivated to make 

improvements
3

81. Focus on planning to 
reduce fire fighting

2

3. Effective 
communication with 

assemblers
3

80. A contract which 
creates a win-win for 

management and UAW
1

48. Vendors are packaging 
to our needs

3

20. Build books are 100% 
correct

1

60. Change Management 
process is robust, reliable, 

flexible, effective and 
accurate 1

2. Standard times/
allocations are correct

2

38. Classification 
database used for imports 

is accurate
3

25. Suppliers are provided 
adequate lead time

1

16. Inspection of parts is 
done in timely manner

3

36. We get timely updates 
on price changes 
approved by FN

3

82. Provide a predictable 
schedule to suppliers 
according to suppliers 

capabilities 1

28. Accurate lead times 
for parts are known

3

29. Supply base has 
required capacity to build 
forecasted engine demand

1

42. Inventory is always 
accurate

1

31. Efficient approval 
process for purchase 

requisitions
3

32 No sourcing delays 51 Effective process for 83 FN provided supplier

26. Timely response from 
suppliers

2

E-1 A-1 F-3 G-7 G-5 D-2 A-2 G-3

F-2 I-2 I-5 C-6 A-4 G-8 D-5

I-6 I-4 B-1 D-3 D-6 K-7 D-8

56. Clearly defined roles 
and responsibilities

2

53. We have enough data 
to know what the issues 

are
2

61. Processes are defined, 
documented, understood 

and followed by 
employees in their and 

other areas 1

1. Sufficient support to 
run the business 

66. Adequate number of 
people to do the required 

work

40. Sufficient support of 
DIBS / SAP 

91. Number of engineering 
changes are manageable

1

92. No unnecessary 
engineering changes are 

made
1

93. Engineering changes 
are released by FN on a 

defined cycle
1

21. Engineering notices 
sent to Detroit have 

sufficient information
2

19. Timely and accurate 
response from FN 

regarding clarification 
requests

1

32. No sourcing delays 
due to lack of part 

drawings
2

51. Effective process for 
converting sales forecast 

into a build plan
2

83. FN provided supplier 
capacity planning 

feedback in timely and 
accurate manner

1

35. Approval process is 
streamlined

3

39. Adequate engineering 
support to handle 
resourcing activity

1

50. We have an agreed 
upon process for last 

minute change of 
customer orders

3

90. Global supplier 
selection process of 
Tognum is very well 

understood and followed 
in Detroit 1

C-5 I-8 G-1 A-8
H-1

C-2

I-1 J-1 J-2 A-5 G-6
A-7 H-2

C-8 A-3
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2
work

2 3

65. Reduced dependency 
on DDC

3

55. Open positions in the 
organization are managed 
and filled in timely manner

3

64. Sufficient space for 
office and manufacturing

3

C-1 E-4 C-3

E-3 I-3 E-2



Transition Tree
TOCICO 2009 Conference

Transition TreeTransition Tree

Transition Tree helps in finding a way to reach Intermediate

Objectives.Objectives.

March 10, 2008March 10, 2008

20 people participated in a training session on how to 

build a Transition Tree.
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Transition Tree
TOCICO 2009 Conference

The Transition Tree turns the IO Map into an action plan withp p
specific steps to be carried out.

20 MTU Detroit Diesel managers met off-site for a half-day sessiong y
on how to build steps in a Transition Tree.  (3-10-08)

The thrust of this meeting was to develop the managers asg p g
facilitators, so that there would be a cadre of experienced team
leaders in working with Transition Trees.  

These team leaders were preparing to each lead a team at a
following off-site workshop that would involve all MTU Detroit

23
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Diesel employees.



Transition Tree
TOCICO 2009 Conference

• The managers worked as a overall group on 3 specific 
Transition Tree modules facilitated by James LowTransition Tree modules, facilitated by James Low.

• The managers then divided into four teams.

• Each team worked independently to construct a specific• Each team worked independently to construct a specific 
Transition Tree module.

• Each team presented to the overall group, which helped them p g p p
to refine their work.  

• The following slides show some of the examples from these 
teamsteams.
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2 Day Workshop – April 11-12, 2008
TOCICO 2009 Conference

• 126 people from operations and other functional areas participated.

• 19 teams with 4-6 people per team worked on a total of 79 
intermediate Objectives.

• The Transition Tree was developed for MTU to reach its ambitious
goal.
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2 Day Workshop – April 11-12, 2008
TOCICO 2009 Conference

• Everyone was given 3 Green stickers and 3 Yellow stickers.

• Green stickers were “participant” stickers and all 3 were to be
used.

• Yellow stickers were “leader” stickers and were optional.

• Everyone was free to use the stickers on the parts of the transition• Everyone was free to use the stickers on the parts of the transition
plan they wanted to participate in or lead.
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2 Day Workshop – April 11-12, 2008
TOCICO 2009 Conference
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Transition Tree - Example
TOCICO 2009 Conference

Result (IO)Transition Tree
No sourcing delay due to 
lack of part drawings (#32)

Action
Requirement in place 
to define the 

Need

Make part drawings 

Reason
The buyers can provide 
accurate information to 

engineering release 
process, which 
includes formatted 
standard drawings or 
standard definition

p g
available in time to the 
sourcing team

the suppliers in time to 
satisfy the need of the 
release process.

Obstacle

Lack of part drawings 
cause sourcing delays

standard definition 
that can be shared 
internally and 
externally 

Start

28
© 2009 TOCICO. All rights reserved.

cause sourcing delays



After the 2-Day Workshop
TOCICO 2009 Conference

• It became evident that there was a need to 
di t th ff t f th 79 tcoordinate the efforts of the 79 teams:

− To get them started

− To keep them moving− To keep them moving

− To keep them motivated

− To avoid duplication of effort or working at cross-purposeso a o d dup cat o o e o t o o g at c oss pu poses

− To report on their progress for their task

− To find ways to reward them for their efforts

• Hired a coordinator for improvement efforts

• We developed 4 coordinating groups centered on 

29
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p g g p
functional areas.



Support Structure
Value Stream Approach

TOCICO 2009 Conference
pp

SUPPLY BASE CUSTOMERS

SUPPORTINFORMATION

AND

TOOLS
SCHEDULE

MATERIAL AND PRODUCT FLOWMATERIAL AND PRODUCT FLOW
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SYSTEM



Coordinating Groups
TOCICO 2009 Conference

MATERIAL

AND PRODUCT FLOW

PROCUREMENT

AND PRODUCT FLOW
• Howard Monk

• Rich Treharne
• Dave Dumbrell

• Kim Rowe
• Dan Ponder

• Kim Rowe

•Jim Darragh

INFORMATION

AND TOOLS
SYSTEM

• Joerg Klisch

• Adam Wood

• Anshum Jain

• Rob Rehnlund

• Vic Waling

B b D l
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Anshum Jain• Bob Dolan



Coordinating Groups
TOCICO 2009 Conference

Tasks of coordinating groups:

• Meet with all the teams in their group once every quarter.

Guide and support teams to reach their intermediate objectives• Guide and support teams to reach their intermediate objectives.

• Avoid duplication of efforts.

• Meet with other coordinating groups once every quarter.

M k i f li i h ’ l• Make sure actions of every team align with company’s long term
strategy.

32
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TOC Visual Corner
TOCICO 2009 Conference

• Centralized visual corner to 
id ll th i f ti l t dprovide all the information related

to TOC.

• All the Transition Tree plans are• All the Transition Tree plans are
displayed in TOC corner.

• Teams can check what othersTeams can check what others
teams are working on.

• Team leaders are responsible forp
keeping their section up to date.

• Provides a visual mechanism on

33
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the progress made by each team.



TOC Update – Every Other 
Friday @3:00pm

TOCICO 2009 Conference

y p
• 3-4 Transition Tree teams provide an update or show 

the final solution.

• All employees of operations are invited to attend.

• Focus on seeing the solution in action rather then formal
presentation.

Th t t d i ti d th• The teams are presented an appreciation reward once they 
complete their Transition Tree.
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TOC Journey
TOCICO 2009 Conference
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Improvement in First Pass Yield
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S4000 Engines Tested 
& FPY 2008

79% 79% 80% 81% 82%
88%

180

200

90%

100%
Engines Tested % Good Engines Assy Only FPY

Goal: 85%

10464%
68%

62%

75%

64%

73%

84%74%
68% 70%
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Reduction in operating cost
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Direct Summary: OT/Engine

27.67

22.4425.00

30.00

15.00

20.00

8.49 9.15

10.67

5.00

10.00

-
2007 Avg. 2008 Avg. Jan. 09 Feb. 09 Mar. 09

Actual OT/Engine
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Actual OT/Engine



Reduction in order to delivery 
lead time – S4000 Engines

TOCICO 2009 Conference
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More Success Stories
TOCICO 2009 Conference

• Launch of a Learning Club

• Reconfiguration of limited office space to provide sufficient
number of conference rooms

• Elimination of 5 day hot sheet for critical parts and launch of 
5 week reach report.

Strategy and Tactics Tree

What is Lean?

40
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ZAPP Vs. SAPP



What else have we accomplished?
TOCICO 2009 Conference

• Employees see the overall picture and how their work affects the
GOAL.

• Employee know their priorities.y

• Employees feel more valued as they are the ones who identified
roadblocks, came up with solutions, and chose the transition tree, p ,
they want to work on.

• For the first time in 7 years all engines S2000/4000 were finishedy g
and ready to ship prior to Christmas and we had build more 
engines than ever before.
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Lessons Learned
TOCICO 2009 Conference

• We tried to work on every roadblock all at once• We tried to work on every roadblock all at once.

• We did not evaluate the strategic importance of each roadblock• We did not evaluate the strategic importance of each roadblock.

• We let people sign up for objectives they had little knowledge• We let people sign up for objectives they had little knowledge 
about.

• We did not have a good way to track the progress made as a 
whole.
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TOCICO 2009 Conference

Roots
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BranchesBranches

Roots
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TOCICO 2009 Conference

Green Leaves

Branches

Green Leaves

Branches

Roots
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TOCICO 2009 Conference

Green Leaves

Branches

Green Leaves

Red leaves
Branches

Roots
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Green Leaves

Branches

Green Leaves

Red leaves
Branches

Roots
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Roots
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BranchesBranches
Org Structure

Roots
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Green Leaves

Branches

Green Leaves
Output

Branches
Org Structure

Roots
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Business Rules
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Green Leaves

Branches

Green Leaves
Output

Red leaves
Branches
Org Structure

Problems

Roots
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8D TOCICO 2009 Conference

Green Leaves
Six Sigma

8D

Branches

Green Leaves
Output

Red leaves

KaizenKanban

Branches
Org Structure

Problems

Theory of Constraints + VSM

Roots

Theory of Constraints  VSM
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Business Rules
Lean Business System
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TOC 2.0 – Strategy Map
TOCICO 2009 Conference
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TOC 2.0 – Dashboard
TOCICO 2009 Conference
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TOCICO 2009 Conference

Th k Y !Thank You!
Vielen Dank!Vielen Dank!
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About Joerg KlischAbout Joerg Klisch
TOCICO 2009 Conference

Joerg Klisch is Director of Operations with MTU 
Detroit Diesel in Redford, Michigan. 

He is with the company for 9 years of which he 
has spent more than four years in the US.  

Before coming into the US he spent 4 years with 
MTU in Friedrichshafen, Germany, another 8 
years within the Daimler distribution net and 12 
years in the German Navy. 

During 2005 to 2008 he led his team  to several 
improvements in production, that led to an 
increase in throughput, improvement in Quality 
and a reduction in operating cost.  The 
improvements were made based on the Theory 
of Constraints approach.
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About Anshum JainAbout Anshum Jain
TOCICO 2009 Conference

Anshum Jain leads a Continuous Improvement 
team at MTU Detroit Diesel. 

He has worked in manufacturing industry for over 
12 years. 

He has a Masters degree in Industrial and 
Manufacturing Engineering from University of 
Cincinnati and is currently studying for a Masters 
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