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Making Project Management indispensable for business results. a

Project Management Institute (PMI) Founded & " ; I
in 1969 by Working Project Managers UXEM ‘

LUXEMBOURG CHAPTER

Over 500,000 members, over 800,000 PMP certification holders and 10,000+
active volunteers in 182 countries and 25 territories, 285 chapters and 20
potential chapters.

Project Management institute

Making Project Management indispensable for business results. 2




Luxembourg Chapter since 2010 ~“P..1

LUXEMBOURG CHAPTER

* Our Mission: Give Project Management professionals a platform for knowledge
sharing and networking.

» PMI Luxembourg offers a minimum of 16 hours of events/year, varying from knowledge
sharing in the shape of presentations, workshops, research projects presented with
panel discussions with local subject matter experts to networking opportunities.

+ Join us to:

— Meet your peers and grow your professional network
— Share solutions and ideas, enhance your knowledge
— Enjoy our events, in Luxembourg and abroad

— Earn PDUs to keep your certification in good standing

— Develop by learning and practicing new skills through volunteering with the chapter
activities

Making Project Management indispensable for business results.
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» Expert in boosting performance using the Theory Of Constraints and Lean,
Philip has been successfully implementing the Theory Of Constraints combined
with Lean for over 30 years in over 250 organizations worldwide. His principal
skills are operational performance and project management.

» Heis English, 59 years old and is based in Paris, France. Starting in 1986 he
worked with Eliyahu Goldratt, the founder of the Theory Of Constraints (TOC)
and the author of the international best-seller “The Goal” and many other
books. Philip Marris is the author of a very successful book in French “Le
management par les contraintes”.

* He is the CEO of Marris Consulting, founded in 2005 and based in Paris, France. He has worked all over the
world in over 30 countries. Among his clients are: Air France, ArcelorMittal, Autoliv, Bayer, Bosch, Embraer,
GSK, Infineon, Ipsen, Jaeger LeCoultre, Louis Vuitton, McDonald’s, Novartis, Procter & Gamble, Nexter, Rolex,
Safran, Sanden, Siemens, SKF, Thales, Valeo and Zodiac Aerospace.

* He has been implementing the Theory Of Constraints’ way of managing projects and portfolios of projects —
Critical Chain Project Management or CCPM — for over 15 years in a great variety of industries: aeronautical,
pharmaceutical, luxury goods, consumer goods, medical devices, M.R.O., automotive ...

+ He actively contributes to the awareness of the Theory Of Constraints and Critical Chain Project Management
throughout the world: dozens of conferences every year, numerous articles, hundreds of videos ...

Making Project Management indispensable for business results.




PMI Luxembourg Chapter Coming Events & :, : : I

News LUXEMBOURG CHAPTER

» Elections — please vote for the new Board of Directors of your Chapter

» 50 years PMI anniversary celebration: Friday, November 22 at Chambre de Commerce
» Campfire session at Infeurope, November 28

* General Assembly, January 7, 2020 at PWC

» Ongoing collaboration agreements with
PMI Luxembourg & Sportunity

PMI Luxembourg - Chambre de Commerce Luxembourg — ISEC: Master
"Management de Projet"

| ————— ———)
Making Project Management indispensable for business results.
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PDUs Claim Code

C353D6L8JK

| ————— ———)
Making Project Management indispensable for business results.
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Critical Chain Project Management -
claims it provides extraordinary results: o

= To finish nearly all your projects on time (and within budget and full specifications)
= And simultaneously to do your projects twice as fast as before
= And at the same time doing twice as many projects per year with the same resources.

= We will see at the end of this presentation how many of you are convinced that this is
possible.

Projects portfolio Fever Chart

Aerosud case
Portfolio of new product &
process development
Aeronautical equipment supplier
- after 2.5 years of CCPM
>98% finish on time

" rogress of roject portiolo
© 2019. Marris Consulting. Al rights reserved. Critical Chain Project Management (CCPM) — Will you dare to finish all your projects on-time? 9
PMI Luxembourg CCPM Conference V1.1 20191021 Project Management Institute - Luxembourg Chapter — Luxembourg, Monday 21+ of October 2019
i ror Project i i
C ]
=
Content o
1. Introduction
2. Overview of the Theory Of Constraints (ToC)
3. Critical Chain planning and execution
4. Critical Chain Portfolio Management
5. Case studies
6. PMI PMBOK and Critical Chain complementarities and differences
7. Conclusion TOCPA Paris Maris

38 International Conference

Critical Chain
Overview in

20 minutes
Philip Marris

YouTube video on MarrisConsulting channel

© 2019. Marris Consulting. All rights reserved. Critical Chain Project Management (CCPM) — Will you dare to finish all your projects on-time? 10
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Speaker: Philip Marris, ‘e
CEO of Marris Consulting, Theory Of Constraints & Lean expert ot

= Consultant (warning!).

= Theory of Constraints specialist. 33 years of ToC experience. Started
working with the founder Eliyahu Goldratt in 1986. 34-year experience of
Lean (Manuf. & Engineering)

= >30 years of experience helping over 250 companies in all industries.

= Over 80 assignments in project environments especially New Product
Development & MRO (Maintenance Repair & Overhaul).

= Author of the very boring but bestselling French textbook about ToC in
manufacturing Le Management Par les Contraintes.

= Founder and CEO of Marris Consulting based in Paris, France.
Founded in 2004.
Motto: Factories, People & Results.

Linked ). Youll)  Scoop.[ll
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We are honoured to have been able to help... o

@ laxoSmithKline m 3 SAFRAN i
.49 ilaxoSmithKline Procter & Gamble Autoliv  arlanecrour

AIRFRANCE # SIEMENS  SIPSEN SKKF sssse

GRAFFRNSTADEN Innovation for patient care

B V L G A R [ T H A L E S N Eléu\?amnaswum m EL'EE!]-"-
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P @
A W DASSAULT ] G) VEOLIA e ¢
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On 5" of October 2019, the PMI awarded the best project of the year -
to Embraer who used the Critical Chain approach o

d

€ EMBRAER

)¢ Project E-Jets E190-E2
X

~ Management
&\ Institute.

E190-E2 BUFFER CONSUMPTION

Using
Critical Chain

Projet Management

approach
Schedule reduction was of 22.5 months e
s [o—
new Avionics New TEROR >
P new
Sabien
e G
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This was the culmination of a 10 year ‘e
Critical Chain Project Management journey gl

ToC 30 Years @Embraer

"Single queue* SyncNow
Corporate KC-390 3

CCPMintheIT  utilization . Fi==s
department N, ’ ¥
/ o
i 3

CCPM in
Eefer_lse -— ¥ F lOW fO r
e series of wiation T \
@ ial Aviation CCPM in o s ' 1019 . ReSU ltS
Technological » ', 2018 )
% Development N
i \
'
| - \ ;
+, 2015 Integrated Plan
i N T h—
T \ ¥ ™
> '\ 2014 Yo = A
TSI s ’ - CCPMin
1 : Bradar
\ ' Integrative level
N s structuring -
b5 R — Defense Programs
e N CCPM in
==7 CCPMin E2 Development
Executive
Aviation
TREHS i i
@ ToC concepts in EDE  ToC concepts in © 2019 TOCICO. Al Rights Reserved. 2019 TOCICO International Conference
- (Landing Gear) E-Jets E1
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Over the past 20 years, Critical Chain has demonstrated its ability to f -
greatly improve the performance of project planning and execution il

= Critical Chain Project Management (CCPM) enables organizations to finish their projects on time,
without budget overruns nor loss of initial specifications.

= Furthermore CCPM can, simultaneously, significantly reduce project durations and increase the
efficiency (productivity) of the resources involved.

Worst Best NavaNGED
Results Average case case Multi-Project

Manageni

Project durations - 39% - 13% - 78%

Number of projects

completed in +70 % +15% +222%
a given time

Gerald I, Kendk

Kathleen'M. A
Throughput +53% +14% +150% “Q ‘
Source: “Advanced Multi-Project M Speed and Results with Predictability”

di » See appendix
2013 book by Gerald 1. Kendall & Kathleen M. Austin, page 95. The analysis is based on public information for a list of cases.

available concerning 60 different organizations working in different industries that had applied CCPM.

© 2019. Marris Consulting. Al rights reserved. Critical Chain Project Management (CCPM) — Will you dare to finish all your projects on-time? 15
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1. Introduction
2. Overview of the Theory Of Constraints (ToC)
3. Critical Chain planning and execution
4. Critical Chain Portfolio Management
5. Case studies
6. Conclusion
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The Theory Of Constraints gained global recognition because of the L’f:
success of the “business thriller” The Goal by Eliyahu Goldratt o

= Over 7 million copies sold in over 30 languages. Mandatory
reading in most universities/MBAs/...

= Written by Eliyahu Goldratt the founder of ToC with Jeff Cox.
= A novel to explain a new approach to management.

= Chosen as one of the 25 most influential business books by
Time magazine in September 2011.

= Used by Jeff Bezos, Amazon.com CEO, to build their Supply

Chain and redefine the company's goal.
ELIYAHUMDRATT’S
p=_f

= New graphic edition in 2017.

Required reading for
Amazon's management

© 2019. Marris Consulting. All rights reserved. Critical Chain Project Management (CCPM) — Will you dare to finish all your projects on-time? 17
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™

Focus on improving the system constraints that determines the overall L:
performance and buffer the system against uncertainty and variability o',

It is no longer possible to distribute work equitably:

organizations are necessarily unbalanced

= Companies (factories, engineering departments ...) and other Ry
organizations inevitably have unbalanced capacities. W

= As aresult, there is always a constraint somewhere in the system.

= Annual budgets pretend to balance organizations but they don't succeed.

= One hour lost on that constraint (the bottleneck) = one hour lost for the
system = one hour of lost sales.

= One hour gained on a non-bottleneck is an illusion. A non-constraint must
only work according to the constraint's requirements.

= A dual view is mandatory: different rules for constraints and non-
constraints.

The sum of local optimums is not equal to the global optimum

© 2019. Marris Consulting. All rights reserved. Critical Chain Project Management (CCPM)  Will you dare to finish all your projects on-time? 18
PMI Luxembourg CCPM Conference V1.1 20191021 Project Management Institute - Luxembourg Chapter — Luxembourg, Monday 21 of October 2019




Factories, People & Results Marris

A Fr I g Project Overview of the Theory Of Constraints (ToC)

- 4 d ~ Management (e It
ot KN ingttane Lﬂf

The different components of the Theory Of Constraints (ToC) ‘ol

Theory Of Constraints (ToC)

Approach initiated by Eliyahu Goldratt
A systemic view seeking the global optimum
based on a dual view of constraints/bottlenecks & non-constraints

Drum — Buffer - Rope
Production Management

The importance of constraints,
DBR & S-DBR,
Focused approach, ...
[historical origin of approach]

Critical Chain (CCPM)
Project Management

Project Buffer (not “local” tasks),

Fever Chart, Critical Chain (not

Path), Bad multitasking, Student
syndrome, ...

Replenishment
Distribution

High frequency periodic
replenishment, stocks centralized
not distributed
[very similar to DDMRP]

Marketing & Sales
Marketing & Sales

Mafia Offer or (UnRefusable
Offer / URO)
+ Decisive Competitive Edge +
Sales force constraints

Throughput Accounting
Financial decision making

T,1,0.E.: Throughput, Inventory
& Operating Expenses, TBDM,
Dollar x Days, Total Variable
Cost, Product Mix

Value Added Computing
Information Systems

Data & Information
Necessary but not sufficient
The 6 questions
[Philip Marris' personal opinion]

Thinking Processes
Problem resolution

Evaporating Cloud, Goal Tree,
Strategic & Tactic Trees,
Current/Future Reality Tree, Pre-
requisite & Transition Trees

Other new ideas!?

Standing on shoulders of giants,
Behavior & Organizations, Viable
Vision, Strategy,

KM, +new TA,...?

© 2019. Marris Consulting. All rights reserved.
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Overview of the Theory Of Constraints (ToC)
Critical Chain planning and execution
Critical Chain Portfolio Management

Case studies
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Conclusion

100%
o0%
80%
0%
60%
50%
0%
30% )”

20%

% consumption of the project buffer

10%

W5 A% 0% A% SON GO 0N BD% %N 100

% of Critical Chain completion
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Project managers try to compensate
for the uncertainties inherent in projects

= Commitment on every task
completion date

= Local safety margins are added to
each task duration

= Micro-management leads to
increasingly detailed schedules

==

Actual task duration
\% { Added margin J
@ Main milestones

Intermediate milestone

/ % Q Final milestone

© 2019. Marris Consulting. All rights reserved.
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In practice, these local task margins and task completion date pressure -

L{l

make projects last longer and make project end dates less reliable o

= Margins are wasted because of:

4 Probability of
= Student syndrome task completion

= Parkinson’s law
= Bad multi-tasking

= Early finish waste -
In practice

In theory

50 % 80 % Duration
Weighted average Pessimistic
PERT duration Duration
© 2019. Marris Consulting. Al rights reserved. Critical Chain Project Management (CCPM) — Will you dare to finish all your projects on-time? 22
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The Critical Chain approach accepts the inherent uncertainty of -
projects and protects the whole project, not the individual tasks o

= All project tasks have significant security margins, but they are wasted.

= With the Critical Chain approach, these margins are reduced and mutualized in a buffer at the end
of the project.

With traditional planning...
32

R TR T

Delay

Fever Chart

1 100%
= 90%
... each task has its own margin I% s
l1E =~
1§«
I ; so
With Critical Chain, margins are mutualized and I 2% o
cycle times are challenged s ™ '
24 I 20%
— o 10% 2% 30% 40% SO0%  60%  70%  80%  90% 100%
v

et
Buffer % Critical Chain Progress
T u - — =S SRS g
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With the Critical Chain planning y -
we reduce the expected duration of tasks by 50% on average! ‘ol

= In Critical Chain planning, task durations are **focused durations™.

= The "focused duration" is the working time necessary to complete the activity: in perfect working
conditions (no other tasks and no multi-tasking); all the necessary information is available (full-kit)
and there are no interruptions.

= The average (median) focused duration must be estimated. It's not a commitment. 50% probability
of exceeding the expected duration. Safety margins are not added to the tasks.

© 2019. Marris Consulting. All rights reserved. Critical Chain Project Management (CCPM) — Will you dare to finish all your projects on-time? 24
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We find that it is easy to get everyone to accept very short focused task ij
durations g sl

= To reduce the duration of tasks by about 2:
= We formally advise against the approach too often recommended: a top down management decision.

= We recommend to trust the seductive capacity of the Critical Chain reasoning: train all those who must
predict the durations (one day of training) then ask them to re-estimate their "focused" durations.

= We find that durations can be reduced by more than 50% on average. Note that some tasks will go

from 2 weeks to 1 day, others will be incompressible (e.g. stability test of a drug or traditional sub-
contracting).
@ Inter-project

multitasking wastes

@ Security Margins to
ensure the delivery date

Value added operations

@ Project Management
meetings

@ Uncomplete deliverables

@ Validation waiting times

@ Ete

© 2019. Marris Consulting. All rights reserved.
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Unlike traditional approaches (such as Critical Path) -
Critical Chain planning is finite capacity planning ol

= Resources are rarely taken into account during planning, therefore:
= The same resource can have multiple scheduled tasks at the same time (no levelling),
= The "Critical Path" (traditional approach) ignores resource constraints*

Focus 06 Aoil 18 13 Aod 18 20 Aoil 18 27 Aoil 18 03 Sep 18 10 Sep 18
Task Name » | Dur w ||S D L N JVSDLMMJVSDLMMIVSDLMMJVSDLMMJVSDLMMIVSD

iel 8 jours

T2 4 jours

T3 4 jours

T4 2 jours

Ts 8 jours [ Peter
T6 4 jours S

\ | Peter
v 4 jours \ : Simon
T8 2 jours \ n lMaCy
T9 4 jours Tad.. Cecilla
0 2 jours adltlonal , T tark
™ 4 jours C

Cecili \

T12 2 jours

T13 2 jours

T4 6 jours

T15 4 jours ~

16 10 jours \

7 4 jours ] 5 : § peter

WMilestane 0 jour ] ] -+ 1210918

Note that one can have a recalculated Critical Path that takes into account resource conflicts.
In that case it is very similar to the "Critical Chain"
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PMI Luxembourg CCPM Conference V1.1 20191021

Project Management Institute - Luxembourg Chapter — Luxembourg, Monday 21% of October 2019

13



A Fr I P" Project Critical Chain planning and execution Factories, People & Results Marris

The Critical Chain is the levelled critical path g
(taking into account available resources) o

= The Critical Chain is the longest path of dependencies, logical and resources, between tasks.
It is obtained by levelling the tasks of the schedule so as not to plan any multitasking.

= The duration of the project is determined by its constraint: its Critical Chain.

Focus 06 Aoil 18 13 Aol 18 20 Aol 18 27 Aol 18
TaskName » Dur - |[S DL MMJV SDL JVvs§DILMMJVSDLMMIVSD

T 4 jours

T2 2 jours

T3 2 jours

T4 1 jour

T 4 jours

T6 2 jours

T 2 jours

T8 1 jour

T9 2 jours

T10 1 jour

T 2 jours

T12 1 jour

T13 1 jour

T14 3 jours

T15 2 jours

T16 5 jours :

7 2 jours m Peter
Milestone 0 jour, L 4 28008118
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The total duration of the project is equal to the Critical Chain -
plus a shared "Project buffer" ol

= The "Project Buffer" pools the safety margins of critical tasks, and represents about a third of the
total project duration.

= The Critical Chain is protected from non-critical chains / tasks by “Feeding Buffers".

18 13 Aol 18 20 Aol 18 27 Aol 18 03 Sep 18 10 Sep 18
JVsSsoOLMMJIWVSDLMMIYVSDLMMINY SDLMMIV

Aloxander The addition of
Feeding Buffers
ensures that the

Peter

Critical Chain will not
change during execution

ol (unless there is
5 Amel Feeding a very major disruption)
! Buffers
m—y%& 18
\ E Lok Project
‘mlPeler B Uffe r

29/0248

10/09/18

T
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During project execution, we focus on the smooth and rapid execution %

of tasks on the Critical Chain o

= The project is carried out according to the principle of the
relay race throughout the Critical Chain.

= Having a mascot (a noticeable object) enables one to
follow physically the successive offices and workstations
the Critical Chain passes through.

We recommend
using mascots
whenever
possible

 Poter
& 20ens

T 1

By asking less than 1% of the resources to run at any one time,
the whole company that goes faster
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The project Key Performance Indicator (KPI) the size of a post card: L.
Project monitoring is much easier thanks to the Project Fever Chart ‘=,

™

Red zone = risky zone -> start right now
corrective actions

- identify main
cause of delay and prepare 100%
action plan ]
P £ oox
>
o)
S 80%
2 - .
2 0% .—— Finished project
> with project buffer
= oo not fully consumed
2 so%
2 This means that the
E‘ project finished
§ 30% before the end date
o
Green zone = S 20% o
comfort zone > no S Note: This is how

10% most people plan

action needed

0% 0% 30% 40% S0% 60% 70% 80%  90% 100% the "project”
| CmsndEs 9% of Critical Chain completion of catching a plane.
this is just normal "noise’
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Managing a portfolio of projects is actually very easy ‘o,

= |f each project in the portfolio is well planned taking into account the uncertainties, the available
resources and practicing the "relay race" on the sequence of critical tasks — if each project has a
good chance of finishing on time —, then managing a portfolio of healthy projects is relatively easy!

= All we need is to have a good system for identifying priorities allowing all actors to know their
priority at all times by referring to a public and objective system.

100%]
g
=
=]
- 80X
=]
[+]
=
E_‘:m
=)
= 5ol
=l
£ o
g
= 30%)
7]
=
o 20%
5]
o
ES

F

WM W A% 0% 6 TN BE 9% 1%
% completion of Critical Chain

the portfolio manage dream in postcard format
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The Portfolio Fever Chart greatly facilitates dynamic arbitration “QJ
between projects and portfolio management in general o

Priority is the "reddest"

~/

Projects 1 & 2: Project 4:
urgent action Finished exactly
needed! on time
Project 6:

Finished before
the end date

Projects 7 to 20:
(green zone )
nothing to report

% consumption of the project buffer

80% of projects in the green zone.
They are "'in the noise"":
no management attention is required.

10% 20% 30% 40% 50% 60%  70% 80%  90% 100%
% of Critical Chain completion

The Portfolio Fever Chart helps to quickly track all the projects in the portfolio

with objectivity and transparency
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A Fr I P4 Project Critical Chain Portfolio Management

You can kick-start a portfolio implementation by significantly e
increasing the performance of the portfolio's capacity constraint ‘ol

= Capacity constraints in project portfolios can be immediately exploited to produce 2 or 3 times
more. This can be done even before you go live with CCPM.

= This is done by using a simplified version of the Theory Of Constraint's 5 Focusing steps:
= Identify the bottleneck (the capacity constraint) by finding the largest queue of work.
= Exploit it better (often by reducing bad multi-tasking and removing less important work).
= This usually enables an increase of productivity of x2 or x3
= So then you repeat the process by finding the next / new bottleneck.

A

5 Focusing Steps
K% (increase bottleneck throughput by >100%)
2 /
z CCPM
<

(;’gPuM Go Live (fever chart etc.)
P and improve
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Since its appearance more than 20 years ago,
Critical Chain has been implemented thousands of times

TP BN
EPL L R B

= More than 500 cases formally identified and documented

(and about 300 others being validated) S
= See the study by Gerald Kendall and Kathleen Austin: EEIE .
Advanced Multi-Project Management, J. Ross Publishing, . See appendices
2013, — fora 10 page
= List regularly updated on: www.chaine-critique.com partial list
= The best known cases are:

= Embraer (PMI project of the year 2019), Procter & Gamble,
Boeing, Mazda (throughout product development), NASA,
ABB, U.S. armed forces, Delta Airlines Maintenance.

= The cases in France today (2019):
= Siemens, Louis Vuitton, Safran (several), Embraer
(maintenance MRO), Forsee Power, Thales Alenia Space,
Ipsen, Diehl Metering, Yves Rocher, Procter & Gamble,
Teledyne e2v (since 2007)
= Many small or medium sized companies.
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South African aeronautical equipment manufacturer -
New Product Development + ERP implementation + ... L

= 700 people facility. Very diversified product range. ‘
Suppliers of Boeing, Airbus, Spirit Aero, Safran, ...
= Implementation of Critical Chain Project
Management in only 2 weeks for all their projects:
= Especially the development and industrialization of
their new products and processes.
= An ERP implementation project (a major change of
software version).

= Their large projects such as the complete warehouse
restructuring.

= Over 98% on time finishing + reduction in project
durations, more projects per month, visibility,
what-if modelling, employee satisfaction ...

= This company applies the Theory Of Constraints to
all of its operations: projects, production,
purchasing, strategy & tactics.

% Buffer consumption of Projects
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As we saw with Embraer's case, in large organizations it can take e
several years for Critical Chain to become the main way ‘o,

ToC 30 Years @Embraer

"Single queue“ SyncNow
Corporate KC-390 =
CCPMin the IT utilization 1 3
CCPM in deparunent \,,, ’ ¥

Technological h

Development !

peterse i Flow for

wviation ks

:l sAev?:;:J CCPMin \#19 ® Results
l-‘ ¥

TN - 2017 !

e

2

N T 2015 Integrated Plan

——— y
|4 '\ 2014 A
ST s - CCPMin
Bradar
3 Integrative level
structuring -
.~ < Defense Programs
sl % -v ccPmin
CCPMin  E2 Development
9‘99‘ =N Executive
o1 b Aviation
® 1990
A\ (@
Tde i i
A\ 7/ ToC concepts in EDE  ToC concepts in © 2019 TOCICO. All Rights Reserved. 2019 TOCICO International Conference
- (Landing Gear) E-Jets E1
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A Engineering To Order and Make To Order company et
Lead-times divided by 5 and productivity more than doubled o

= Part of a large heavy industry manufacturer (>300,000 people). AL

= The capacity constraint / bottleneck was in the Design Office in
the Engineering Department. It was flooded: 90 projects in
progress, 50 weeks of lead time, 1,8 projects (designs) finished
per week.

= The results: lead times divided by 5 and Throughput and
productivity improved by 130%.

Encours BRepeat M lére monte Statut affaires BE mEntrées M Sorties
10 1
100 o - - ] CCPM Project start
50 5¢ 5 £ et 243 sz i
2 43 - -
o, 7, [T Sl —
& A 3 i f {
70 & 6 'I'*‘ i 111
2 1
e %57 3 ]
50 535} 5: 3
if 3 /
s0 i k- / f semaine
PM Project start . b
" cc oject stal ,}% [ Chilp Critique
(11111 e
30 A A
SO P ED S DE DD D PSP
ECaR g L g g
ST T TR Y o O D B o B AD AV Ak Ao A SO A oAb S g S L SN S S - -
*@'—.@454”,;5&;—;&;{5@*@?; S L FF S LS ELES .&LfP\?L;&NbL,’b R i L I R e s
Ay A A A A AV A A Y Y Y QY Y Y
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Introduction

Overview of the Theory Of Constraints (ToC)
Critical Chain planning and execution
Critical Chain Portfolio Management

Case studies

o o~ w NP

Conclusion
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Critical Chain now has a proven track record EJ
but it is not yet integrated in to the PMBOK o

= Critical Chain is not mentioned in the latest version of
the PMBOK Guide.

= This is of course a source of preoccupation for PMI
members interested in implementing Critical Chain.

= We hope this will change in the future. ;%Lg]jg(()_‘.'}”f\/l ANAGEMENT
= Especially as the Critical Chain approach creates a BODY OF KNOWLEDGE"

much more serene, less chaotic, less stressed working ®
environment and therefore it enables (it gives people PM BO K
the time to) better implement the best practices of the G U I D E

PMBOK. In particular:

= Risk management

= Work Breakdown Structure building and optimisation SIXTH EDITION
= Scope management

- Etc INCLUDES: THE STANDARD

FOR PROJECT MANAGEMENT
ANSIPM 96-001-2017
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Maybe this will change now that PMI's Best Project of the Year 2019 EJ
was obtained using the Critical Chain approach ‘o,

N BTN
Best project of the Year 2019 Awar
€ EMBRAER

D Project E-Jets E190-E2
S Management
xk . Institute.
E190-E2 BUFFER CONSUMPTION
Using

Critical Chain
Projet Management

approach
Schedule reduction was of 22.5 months
Project < ' SR
P e tment PMI Best Project Of The Year 2019 Award S0 p
XN institute. Avarded on the $* of Octaber 2019 i SR,
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Critical Chain can be combined with Agile and/or DevOps o

= Critical Chain can be combined with Agile (but this subject is not covered in today's conference).
= The Sprints can be time boxed but we recommend content boxing

= DevOps states that one of its main sources of inspiration is the Theory Of Constraints. So there
again the synergy exists.

= The "Lean Startup" approach also uses a lot of Theory Of Constraints.

Ei 4

THE CIO’s GUIDE TO

receseveere || nane Rollin
BREAKTHROUGH| WANAGEMENT | “Rocks g
— || | ProJECT PorTFOLIO FOR SOFTWARE
ARH AU PERFORMANCE ENGINEERING Downhlll

Applying Profitable Lean & Agile
SOFTWARE DEVELOPMENT
the Theor using Goldratt's

AL S |
SCALING APPLYING THE BEST oF
CriTicar CHAIN,
LEAN AGiLe, AND LEAN

Phoenix
& Project

MicHaEL HANNAN
WoLrFrRAM MOLLER
HiLsert Rosinson

Clarke Ching

Gene Kim, Kevin Behr, and George Spafford
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For new product development projects, the Critical Chain allows e
manufacturers to embark on a "Lean Engineering" journey ot

= The main advantage of Toyota today is not in its production system but in its Toyota New Product
Development System (see Allen Ward & al.)

= But this "Lean Engineering" is not accessible if the development activity is frenetic and barely
under control ... we will never find enough time to "do Lean Engineering".

= We recommend using the Critical Chain first to bring product development under control and then
test Toyota's bold product development system.

Lean Engineering
(Toyota New Product Development System)

B cicuchnposMaragerent

I An1 | An 2 | An3 | An 4 | An5 """")
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Dare to finish all your projects on time! =
(title of this presentation) o
= Finish almost all your projects on ( Projects portfolio Fever Chart ]

time L 1% % 0% ox 0% o o ox 0% 100%

= Finish your projects twice as fast
(and therefore often much cheaper)

-4
7

i

= Do twice as many projects per year
with the same resources.

§

§

§

= Without excessive stress

= With very little time wasted on
"project management"

% Buffer consumption of Projects

» A€ROSUD

e o g et - === Aviation || *

= With a win-win approach at all
levels e R
Aerosud case - Portfolio of new product & process development
Aeronautical equipment supplier after 2.5 years of CCPM practice

Do you thin
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Summary of the Critical Chain way ‘o,
= The only important gqal i§ to finish your projects on time, within budget E— Average
and conform to specifications.
= Safety buffers are reduced and mutualized into project and feeding buffers. Project durations - 39%
= Monitoring of project execution with a Fever Chart: a simple and efficient Number of projects
visual management completed in a given time +70%
= Ensuring the proper and smooth execution of Critical Chain tasks (relay Throughput +53%

race and mascots) to execute projects faster.

= Projects are sequenced to limit the work in progress and devastating
multitasking. We avoid launching projects too soon.

= Resource conflicts between projects can be easily, objectively and
dynamically managed using the Fever Chart.

% Buffer Consumption

= Thanks to the focus on the capacity constraint the productivity of the whole
business increases significantly.

I E TS

% Critical Chain completion

Critical Chain enables you to take control of your projects portfolio...

...do you dare to finish all your projects on time?
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Thank you for your time. Any questions? o

Note:
We recommend having a look at the (big) appendices to this presentation

- i
s ® 50 = Bhe, == — ]
= = -

M 8 U= e B
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A series of 4 videos of 20 minutes summarizing Critical Chain Project Management o5

= On Marris Consulting website and YouTube: https://www.marris-consulting.com/en/critical-chain-project-
management-videos/critical-chain-project-management-series (2 versions: English and French)

Critical Chain training — Module Critical Chain training — Module
Problems of traditional Project planning the
project management Critical Chain way

Execution the & | Continuous improvement the
Critical Chain way Critical Chain way
o

E o E e

mlr. : 4 S
o S e lll."k‘

1
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Mazda, car manufacturer =
After a 10 year roll out the first complete cars "Made by ToC" are now available o
= Initially used to develop a new engine family, | | DDP Trend “Agile” CCPM
100
SKYACTIV. 90| In recent years, “Agile” CCP. i ooy
a1 Coqecs —_—
= Project duration was divided by 2 and cars using that | NESBECHUTIREHENERTINE {3 il =
g 70| and 100% DDP is maintairjed oo B
engine (CX5, Mazda 6, ...) won 73 rewards around the p . e
world in 2012 and 2013. s Mul:e —
) . 40 Frojetn B
. No_table increase of N_ev_v Product Development capacity ks 3 Single Project CC  puuy s
& increase in productivity. 5 +Some Agile Prac  nowsr 25
= CCPM then rolled-out to all the company’s development 12 —
projects. ~03 '04 '05 ‘06 ‘07 '08"09-‘10 ‘11 "12 '13 '14 '15 16

= Note: This is not a Marris Consulting reference.

FasazMiaTr

HoTTAREN)

WO W 40 s 8 10 B s 100)
ABES
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MRO — EMEA Maintenance Centre for Executive Jets
Executive Jet Turn Around Time reduction

Factories, People & Results Marris
Consulting

= Reduction in aircraft downtime duration of over 50 % (from >10to 5
weeks). Current target is to further reduce to 3,5 weeks.

Increase of labour productivity of more than 70%.

Reduction in the level of stress. Stability and clarity of the priorities set
by management. Reduction in multitasking.

Implementation of "pipelining" of aircraft. Development of a hangar
portfolio Fever Chart.

Youl D

§

i 3

#

o)
o
o

§

% consumption of the buffer
¥

§

RS
% of Critical Chain completion

(En) Embraer using Critical Chain PM for Executive Jets

See the YouTube video testimonies on the

MarrisConsulting channel ‘
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European leader for aeronautical equipment
Rapid factory plant layout transformation

Appendices

Factories, People & Results Marris
Consulting

= To simplify and improve product flow in the factory a new layout for the
mechanical parts machining workshop required the relocation of about 70%
of the plant machinery (45 machines)

Initially the "traditional" project was planned over 8 weeks. But the non-
availability of the plant for such a long time was considered unacceptable.

The project was therefore managed using the Critical Chain approach.

Critical Chain allowed several hypotheses to be tested (necessary resources
and equipment, project preparation phase, etc.) and validate the best
scenario to relocate the machines in compliance with the time constraint.

After several optimisation loops a CCPM project was constructed with a

planned 8 day duration.

Monitoring and project execution with Fever Chart and project buffer
management was used.

The project ended successfully 4 hours early even though 1,5 day were
"lost" when they discovered that a machine could not be installed where
they had planned.
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Equipment manufacturer for aeronautical industry
New product development and industrialisation portfolio

o
i

= European leader in aeronautical equipment: flight
control systems, aircraft engines, ...

= The Critical Chain approach was applied to the entire
New. Products Development and Industrialisation
portfolio of one of the factories in 4 months.

= Average project duration reduced by more than 50%.

= On time delivery improved spectacularly.

= Number of projects completed per year increased
significantly.
= Recognized as a very powerful decision making tool:

= Very easy arbitration of resources allocation between
different projects.

= Possibility to simulate the consequences of forcing a new
project into the portfolio on the other projects.

= Etc.

HEREEREEEERE
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European leader in aeronautical equipment =)
Development of a complex avionics system o

= Deployment of Critical Chain on a complex pilot program
(14 work batches, 10 000 tasks, 150 people on 4 different sites).

Development of 14 schedules (1 planning per work batch)
converted to the Critical Chain principles.

Development of a scheduling synchronization system for the
overall program planning.

Management of multiple end/exit points and therefore of several
simultaneous Critical Chains within the programme.

(REEEERRNEN]

Huge improvement in visibility and quality of project
monitoring.

Focus on Critical Chains and acceleration of project execution.

Control of exchange of deliverables and linkage between the
work batches (critical and spectacular).

TR

In view of the success of the pilot project summarized above the
company is currently generalizing Critical Chain to the entire — T
Business Unit (>1,000 engineers, 60 new product programs, 5
different facilities).
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French terrestrial armament European leader
Critical Chain to manage several key projects

= Implemented Critical Chain combined with Agile / Scrum to manage the
portfolio of projects.

= Solved numerous problems of key critical resources that were involved
in several different projects simultaneously.

= Created a CCPM based system to reply to the large Call For Tenders
with as a result a very significant increase in the speed and quality of the
proposals. This involved managing conflicts between projects and Call
For Tenders that were inserted into the portfolio with short response
times.

=
=
= Implemented Fever Charts to follow all projects and dynamically § -
arbitrate all resource conflicts.
5 oaf
HER
- - . - A s Aty h-.:" .\.=b h‘r.a .:I;
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Space industry European leader. CCPM to save a crucial overdue project =
Project duration reduced from >9 months to <4.5 months and delivered on time o

= One of the major actors in the design and production of satellites in the world.
More than 7,000 employees.

= Just a few months before the Critical Chain implementation, management had no
visibility on the odds of meeting the promised end date for the completion of a
satellite. A quick audit showed that it would end at least 5 months late.

= More than 100 million € at stake if the satellite was late and political
embarrassment with a foreign nation.

= Thanks to the Critical Chain approach, the project went back on track and local
final testing was optimized until the last minute.
= Project in 2014.
4.5 months Late!
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The blind spots of Critical Chain o
= CCPM is a scheduling and execution system. It does not

ensure that the completed project was a success:
= abad product, a product that is very difficult to manufacture, etc

= So needs combining with Lean Engineering etc.

= |t is very difficult to apply to external contributors
(subcontractors, other departments, ...).
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ToC controls production flow with the Drum Buffer Rope (DBR) mechanism o
.. Drum _
\(\ . ,‘I
Bottleneck
Non-Bottlenecks
r Finished Goods

Resource

Non-Bottlenecks

Raw
Materials

Protect the bottleneck and
sales (sales throughput and

Defines when to release
work into the system

(prevents from excess WIP and its
on-time deliveries)
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associated costs)
One of the key ideas of ToC is to use buffers to protect the bottleneck against variability.
There is a similar mechanism in ToC's project management approach.
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The 5 steps of ToC's continuous improvement process o

1. IDENTIFY the system's constraint(s). Easy to do in production
but not in projects
2. Decide how to EXPLOIT the system's constraint Without investments
in $ or in time
3.SUBORDINATE everything else to the above decision. The most
difficult step
4.ELEVATE the system's constraint With investments
in $ or in time
5. WARNING!!I
If in the previous steps a constraint has been eliminated, Or choose the “best™
go back to step 1, constraint of the system

but do not allow INERTIA to become the system's constraint.

Note: Often called The 5 Focusing Steps or ToC's Process Of On-Going Improvement (POOGI).
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To guarantee the durability of the Critical Chain implementation, we recommend =
a 5-year process for New Product Development in large organizations o

100% of the initial
"step change" results
but limited autonomy

and durability

>

Pilot Projects The organization is totally
autonomous and achieves
3 regular improvements
s Deployment &
s
(%]
2 Autonomy 1
:_‘5 Phase 3
i
-§ 8 Sustain & Continuous improvement
gl |5
= .S
(o]
Year 1 Year 2 Year 3 | Year 4 Year 5 |
Time )
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But in other cases the Critical Chain implementation, =

can and must be done "overnight" o

= When the average duration of projects is only a few days or a few weeks then the entire portfolio is best
switched to CCPM planning and execution "overnight". This is typically the case of MRO activities.

The transformation process is:

= Diagnosis, Design of transformation

= Data preparation and clean up + Software choice and implementation. Variable duration depending on the initial situation
= Training

= Switch overnight to "the CCPM Way"

= Monitor for at least twice the average project duration

= Sustain and tune/improve

< 4 weeks to 4 months )
Analysis
& Preparation Monitor
Design ‘ Sustain & Improve
L]
Switch to CCPM
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The CCPM software solutions are numerous and there are regularly newcomers ==
(permanent benchmark available on Marris Consulting website) o

Concerto

REALIZATION"

Dedicated to Improving Project Management.

) EXEPRON

BeinaM " Aurora-CCPM LYNX
eing anagem_els Stottler Henke
Smarter S A-datO

Software Solutions

Gratuit

AVM en ligne!

Permanent benchmark available on Marris Consulting website:
http://www.marris-consulting.com/en/points-of-view/critical-chain-project-management-software-solution
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The CCPM reference books o

Multi-Project
Managem

Proiect ; i gy ;:)qu

Management withPrédlctability
in the Fast Lane

Applying the Theory &
CRITICAL CHAIN Ui '

Gerald 1. Kendall, pvp
Kathleen'M:Austi

SECRETS OF PROCHAIN E PanE T e
PROJECT MANAGEMENT MANAGEMENT &
= <,m-n(‘ Newbold

THIRD EDITION

e e——

I

/RENCE P. LEACH
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The original book that started it all

= This is the original book
written by Eli Goldratt Warning: this book is incomplete
who "invented" CCPM since it only covers single project
management. It does not deal with

" Eliyahu Goldratt project portfolios.

= Exists in several languages

= Scenario
= An MBA professor gives a project management course in which they

"discover" the Critical Chain way. He uses the "Socratic" technique. By .
addressing a class comprised of many different project environments

(building, New Product Development, Software, ...) it conveys how generic R C A‘L
the solution is. !

= [tis not Eli Goldratt's best book. For instance part of the book covers the

problems of MBAs and higher education.
= It is mandatory reading for anyone seriously envisaging or involved
in CCPM.

AB OVEL
By THE AuTHOR OF THE GoAL AND I1's Nor Luck
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Other CCPM books o

TAME THE

FLOW

INTRODUCTION BY

’I}le Ciritical Chain ANDREAS SCHERER
mplementation

lElandbook BE FAST
Srom Teitus Nsexs OR BE GONE

THEORY OF
CONSTRAINTS

HANDBOOK

JEFF COX

DALE HOULE

Davip UPDEGROVE oLooL

AGILE ™ PROJECT
MANAGEMENT MAN EESTO
FOR SOFTWARE z
ENGINEERING

| Apwtaing

the Theory

of Constraints

[for Business Results

Rolling

Profitabie Lean & Agile
SOFTWARE DEVELOPMENT
using Goldratt's TOC Second Edition

Epiphanized

CHANGING THE WAY
YOU DO BUSINESS

DRY

DAVID J. ANDERSON

s | s B | 2o
LD ao BILL LYNCH
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A list of >350 companies using Critical Chain

3M, ABB, "ABB AG, Power, Tech. Division", ABB Cordoba, ABB Halle, Abbott Labs, Accoat, "Action Park, Multiforme Grupo®,

Adirondack Oral & Maxillofacial Surgery, Advanced Energy Technology, Advasense Technologies, Aerojet Corporation, Agilent ADVANCED
Technologie, AHIS-St. Vincent Health, Air Force Institute of Technology, "Airgo Networks, (Qualcomm)", Airshow Inc., "Alcan Alesa, Multi-P rOjeCt
Technologies”, Alcatel, Alcatel-Lucent, Alfa Lava, Alna Software, AMCC, AMD, Amdocs, American Rubber Products, AMGEN,

Andover Healthcare Inc., Applied Plasmonics, AREVA, Arterain Medical, Atomic Energy of Canada Ltd., Avaya, Avitronics, BAE Manage m

Systems, Balfour Beatty, Barco, Baxter, Bell Canada, BHP Billiton, Bimba Manufacturing, Boeing (Military), Boeing Space & Achieving Outstanding
Intelligence Systems, "Boeing Wing, Assembly", Bosal, Bosch Rexroth Ltda., Boston Scientific, Bovis Pharmaceuticals, BP Oil, Brice S -
Manufacturing; BT Radianz, BVR Technologies Company, C.F. Roark Welding & Engineering Co. Inc., C.N. Cotrentes, CAE USA,

"Californie, Department of Corrections”, Callaway Golf, Celite Corporation / World Minerals Columbia Industries, Celsa Group, Central with Predictability

Dupage Health, Central Nuclear Almaraz Trillo, Chrysler, Clopay, Coca-Cola, Colgate Palmolive, Computer Sciences Corp, Confluence

Speed and Resllts

UK, Conoco, Converge Medical Inc., Corning Cable Systems, Cray, Inc., Cueros Industrializados del Bajio S.A., Cytori Therapeutics,
Inc., DaimlerChrysler UK, Danfoss, Danisco (Genencor), Del Monte Foods, Delta Air Unes, Inc., Delta Faucet Company, Detroit Diesel
Reman-West, Dr. Reddy's Laboratories, DuPont, €2V Semiconductors, Eastman Kodak Company, ECI Telecom Ltd., Eclozion
Informatique, Edwards Lifescience, elRcom, elRcom, Embraer, emcocables, Emesa, Erickson Air-Crane, Ericsson, Estonian Telephone,
Ethicon, ExxonMobil Chemical, Fairchild Semiconductor, Fisher Controls, Fluid Brasil Sistemas E Tecnologia, Fluke Corporation, FMC

Technologies, Fonterra, French Air Force, Fuel Cell Energy, Gambro Healthcare, GE Industrial Systems, General Dynamics, Gillette, Gerald I. Kendq!l, PMP
GlaxoSmithKline, Graftech, Hach, Halliburton, *Hamilton Beach, Brands, Inc.", “Harris, Semiconductor", Hawker Beechcraft, Heineken, '\&"h'g n M. Aus
Heineken, Spain, Henkel, Hewlett Packard, Hitachi Computer Products, Honda, Honeywell, “HP Digital Camera, Group”, IBM, IKEA

Trading und Design, Ismeca Europe Semi ictor, “Ismeca, i ictor”, ITT Canon, ITT Corporation, ITT Space Systems, Johnson

& Johnson, Kawasaki Heavy Industries, Ltd., Kraft Foods, L-3 Communication Systems, “LeTourneau, Technologies Inc.”, Lockheed
Martin, Lord Corporation, LSI Logic, LSI Logic, Lucent Technologies, M&M Precision Systems, Marshall Industries, Marvell, McKee

Foods, Medtronic, Medtronic, Medtronic, Europe, Medtronic, Inc., Merck Medco Managed Care, Merichem Chemicals & Refinery Source: “Advanced Multi-Project
Services, Microsoft, Milwaukee Forge, Motorola, NASA, Nike, Northrop Grumman, Numonyx, Oregon Freeze Dry, Owens-lllinois, Management Achieving
"Oxford-Radcliffe, Hospitals, UK", P&G Pharmaceuticals, Pharmacia, Philip Morris, Philips Semiconductors, Pioneer, Portsmouth Naval Outstanding Speed and Results with
Shipyard, Puget Sound Naval Shipyard, Qualcomm, Railcare Wolverton, UK, Raychem, Raytheon, Rex Materials Group, Roche Predictability” 2013 book by Gerald
Diagnostics, Rolls Royce, RSA Security, SAAB Avionics, SanDisk, Sapient, Seagate Technology LLC, Shea Homes, Siemens, "Siemens 1. Kendall & Kathlefen M. Austin.
Generator, Engineering”, Skoda Power, Skye Group, Sony Ericsson Mobil Communications, Spectranetics, Spirent Communications, Appendix

Spirit Aerosystems, Sprint, Sun Microsystems, Sylvania, Symbian, Tadiran Spectralink, Tata Steel, Tecnobit, Tektronix, Tellabs, Tenet
Health Care, The Boeing Company, ThyssenKrupp, Timco, Tripod Data Systems, Inc., TRS Refrigeration, TT Technologies, Tundra
Semiconductor, Tyco Electronics, Tyco Healthcare, U.S. Air Force (multiple bases), “U.S. Army Fleet, Support”, “U.S. Army, Corpus,
Christi*, "U.S. Marine Corps, (Multiple bases)", Unilever, United Behavioral Health, UPC Technology, US Air Force, Valley Cabinet
Works, Vascore Medical, Ventana, Volvo, Von Ardenne, Workscape, Xerox Corporation.
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References of Critical Chain implementations throughout the world (#1/10)

Consulting

Industry Project Type Company Results Reference
3 ase over 33% from 300 Bays to 430 Bay:
power Exginestiog ABB AG, Power I Througlput increase over 33% from 300 Bays to 430 Bays per o ealization com
Tech. Division lyear.
’ . ihs 1o d
Power Engineering ABB Cordoba :i'[”h:"‘“’g cycle time reduced from eight months o three www realization com
Power Repuir ABB Halle V";’f"' of projects completed per year inereased from 42 fo 54 www realization.com
c Theme park design. Action Park Lncrensed nummber of leted from 121 10 153 reals
onstruction ol mo e Mt o reased number of projects completed from 121 fo 153. www realization.com
Communications Product development Airgo Networks Cycle time improved from 19 months to 8 months www realization com
(Qualcomm)
Airpot terminal
2 pale Cr 1 & f | mnal
administration and | Various building projects Airplan (Colombia) prlot progects - Confrol fower project & project of ferminal WWW focpractice com
- extension finshed on tune
‘minagement
Aluminam Engineering Alean Alesa Number of projects completed mcreased aver 30%. www realization com
Technologies
Communications | Telecom switch design Aleatel Lucent Increased throughput by 45% per person. www realization.com
Software Software development Alna Software IC:;"" tune reduced by 25% and project completions increased www realization com
Automotive Product development Alpine Electronics Delivery dates compliance rate went from www japan-foc-association org
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References of Critical Chain implementations throughout the world (#2/10)

Indusiry Projeci Type Company Resulis Reference
Customized software
Communications Amdocs 143 increase in revenue/man-month; 20% reduced cycle fime. www realization com
development
ey IT installation Avio (Hitachi Data System) [Remote site mstallation time reduced by 54% www exepron com

+23% trhoughpat (aumber of projects completed per month),
Glass Manufacturing | Engineering (ETO + NPD) Asahi Seisakusho Overtime rate reduced by 35% , +50% increase in revenues with
[¥50M in profits

ation com

[Actual versus planned went from +200% fo -20%. Between 20%

Manufactusing Boiler installation Babeock 5555 recesion o mankiotrs. 40% reduction of cyele e W focpractice com
Aerospace Arrcraft manufactuning BAE/RAAF [Reduction of TAT (TumAround-Time) by 43% WWW.EXEPron com
[Project delivered 9.5 weeks earlier han estmated, which was 45
ks earlier than actuall d (th d del
Building Civil Engineering Balfour Beatty [vecks earlier than acthally contracted (the contracted delivery www.goldratt.co.uk

date was the client's deadline) - in spite of increased scope of
wor

Resource Engineering BHP Billiton |25 reduction i houss needed to complete www realization com
project and project finished three wesks early

Aerospace Engineering Boeing (Military) [Reduced required wing assembly time by 50%. www goldratt com

Bosing Space &

Aetospace Design and assembly otelhgee Sy [P0V tronghput and decreased cycle time by 26%
Aerospace Engineering B"A"“:':;:" fl"”“;‘l:“:‘(:i (\;M; budget. Reduced required wing assebly www golddratt com
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References of Critical Chain implementations throughout the world (#3/10)

Consulting

Industry Project Type Company Results Reference
y 100% on-time delivery. +27% fumover. § §
Machine ping line p Bosch Packaging Systems | e 7500 hows WWW japan-toc-association org
IT Professional Services | Bowne & Co (Rapid Solution |Due date performance improved by 30%, lead tumes reduced by
Communications y www realization com
(eg: website) Groug) 259
N . [Saving of over $700 million with accelerated project and
. 4 . . www cle-s
Energy Cleanup BPOIL action required to meet project needs wwiw pimnacle-strategies.com
Power Engineerng C.N. Cotrentes Increased due date performance from 60% 1o 95 www realization com
Software Flieht simulation systems CAEUSA [Reduced cyele times by two to four months, with a $37 million v woldeatt com
. ? increase in the number of profitable programs §
™ m Caesar 95% of projects on time wwnw tocico.org
Califorme [Built and opened new mental hospital in 6 months that other
Constructs New b tal facality torstrate
onstmenon e hospital faeshty Department of Corrections  [approaches failed to do tm 12 months e veloneges com
Software m Celsa Group Increased completion of SAP projects from 15 to 20 per month www realization com
ower Engineering Central Nuclear Increased number of projects completed from 19 fo 24-30 per ©w realization com
Almaraz Trllo month
- . w
Automotive Product development Chrysler tl:;‘m or protatype buikds raciced from 10 waeks fo & www sealization com
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References of Critical Chain implementations throughout the world (#4/10)

Consulting

Industry Project Type Company Results Reference
Cliffs Natural
Tron ore mining Truck overhauls . (Overhaul duration reduced by 67% www sinclairassociates com
Resources Michigan Operations
Financial services Software development Confluence UK 952 of projects on time: www eriticalehain co uk
Buldmg Bank construction Construtora Veloso p in 2 years. 93% on- livery www focico.org
2011 Results afler 15t mplementahion - 26% cycle time reduction
for SAP module implementation 2015
Bulding Daiwa House [Results after 4 years CCPM : +160% of completed projects per www realization.com
[year - compared to 2011. >25% gan on project duration for 53%
Biotechnology Engieening Danisco {Genencor) Increased from 20% projects on time to 87% www realization com
23% duced per year, 30% reduct
Aerospace Repair Delta Air Lines, Inc PICTERSE W ENEMES produced per yenr. S0 reduchon www realization. com
lengine maround tume
39 d 4 12 weeks; 75%
Pharmaceutical Product development Dr. Reddy's Laboratories |0 WErease i projects completed in first 12 weeks, 75 www realization. com
increase in new product launches year over year
Energy Installation Duke Energy Doubled thoughput 1 3 months www realization.com
Semiconductor Design and £2V Semiconductors Cycle time reduced from 38 months fo 23 months www realization com
mamfactunng Y
Commumcations Network design and — (On.time delivery improved from 75% to 98%+. Average cycle e reslization com
installation. ume was reduced from 70 days to 30 days.
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‘ - . — f:aun; ::r::; 09:-;«; of projects on time; lad time reduced from o o goldeat o
Defense Electranics. Elbit Systems :::::’z;?::ﬁf‘mmm department, 70% of on-time or <1 www tocpractice com
Phammaceutical | D¢ elopment of Document Eli Lilly and Co Projects schedule up to 12 months, reduced to 4 moaths www pmiwde org
Management Systems
Pharmaceutical Product development Eli Lilly and Co On-tune delivery of 100% with Criical Cham versus 60% with wrw prochain com
traditional project maganement
Atreraft Tum Around Time cuf by more than balf (om 10 .
Arospace MRO Embraer veeks to 5 weeks). Increase of mechamc's productivity by 70% . maris-consulting.com
Constract e " [Reduced 11 -month average project duration to 7 months ceslizat
cnstmction 2P increased revenue by 55%, received 4 months earlier e rsalizton. com
Construction GV station Emesa € 5 million penalty avoided www realization com
Refrigerator
) aye ’
Compressing Product development Embraco "_e‘;’f;;‘]“‘““?:f:'“‘;‘m e s s i P et www realization.com
Manufacturing N
Manufacturing Product development Eumumerson 100% on-time delivery. 75% cycle time reduction EM Strsbourg 2016 TOC conference
Aerospace Helicopter manufactunng Erickson Air-Crane ncreased projects on time from 33% to 83%. www realization com
and mamtenmce
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Measurerent R&D Endress + Hauser +270% throughput, 60% higher reliability www a-dato. com
instrumentation N £
Energy Engineering FMC Technologies 50% reduction in test and final assembly time. www pinnacle-strategies com
Military Repair Freach Air Force f;:‘:;‘e“ fwo ot of v wircratt o A Force (€ 300 million www realization com
5% applica ation les
Public Institmtion | Efficiency improvement |  Guarantes Fusd Lithuania L‘“::dd'; f!sr::fpmdmz opplications. Applicaiion lead fime W tocico.or
Dursble goods Product desclopment Hamilton Beach iocreasd from 34 to 52 new products i frst eas, 70+ n second o eaization.com
Brands, Inc vear with o increase in bead count
_— § Harris Began full high-tech production in 13 months, instead of 54-
Semiconductor Plant construction Secnicomdietor el indusiey e wrw. goldeatt.com
Consumer goods Product development Heineken, Spain fmf‘f"‘“""“ market. uproved projects on e from 50% www realization com
Data Security and S
Lossless Compression | Software integration Helion Technologies [#0% increase in [T integration Throughput tn 4 months. 7% of www. exepron com
projects finished on time
IP cores
i Went from 20 aircrafts/year to 40/year. Reduction of Tum
Aerospace MRO Helisotn Toua iy 52%, wwiw exepron com.
Consumer goods Product development HP D‘g:_;lu;"mm mproved new products from 6 in 2004 to 15 launched in 2005 www realization com
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References of Critical Chain implementations throughout the world (#7/10) ok

Industry Project Type ‘Company Results Reference
Ismeca
Semiconductor Engineering 25% reduction m cycle time, from 84 days to 64 days. www realization com
® Semiconductor
Manufacturing Product development Jolnston Sweepers Lid 90% on-time delivery Wwww tocpractice com

On Design Department - Due Date Performance increased by
‘Bridge building Juntos 65%, overtime reduced by 20%, subcontractor costs reduced by WWW tocpractice.com

Bulding
40% and CT reduced by 50%
30% reduction in confidence cycle, better alignment of

Bulding Building construction | Kimly Construction Pte Ltd nts & subcontractors wvolved in various project stages, GoldrattInstitute

ability to assess the impact of poteatial changes

Design and LeTournean Reduced design and engineering from 15 months to 9 months, )
. - = * www realization com
Inc prody from 9 months to 5 moaths

floor building construction, running late with due date several

Building ! ﬂ“";:’p“""““'f Lithuanian building company [times postponed, <ame back under control according o schedule, Ww.exepron com
constmchon delivered a month before planned
Aerospace F‘"?;:':;':ﬁ““d Lockheed Martin (Cut awreraft full finsh time by 57% without reducing scope www_goldratt com
Aerospace m Lord Corporation [Found additional 60% capacity without hiring people www vectorsirategies.com
Semmiconductor Design LT Logie [Went from major tool releases were always late to released on s realization com
ime for three years in a row
Aerospace MRO Lufthansa Techmks TAT decreased by 15-20%, mechamc’s utilization rates increased www realization com
m ; Mainienanee International  [by 45%
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References of Critical Chain implementations throughout the world (#8/10) oL

Tndustry Project Type Company Results Reference
Transformation and Within 6 months, mumber of finished projects/month multiplied
Medical compliance with new | Marsstad Ziekenhuis Hospital by 2, projects lead time cut by half and 93% of projects delivered www.focico. org
technology and legislation o time, scope and budget
©edical Produet developmest — Lmproved software release intervals from & months to 9 months e alisation com
io every 2 months
Medical Product development Medtronic, Europe Reduced project cycle time from 18 months to 9 months wwnw realization com
| Nat le Nederlanden - Gr
Insurance m e " Due Date Performance weat from 52% to 2% wiw.tocico.org
A scheduled 14-month project expected to be finished in May
Textile C Nakoda lizats
extle apacily expansion 2013, project finished 1n January 2013 (10-month duration) e eliznen com
Data Syste d S/W
Supply Chain in Sysiems NeoGrid 25% improvement in Time and Material Cost Recovery Www.exepron.com
integration
-
Consumer goods Sales Oregon Freeze Dry Jl"_”"'"d nuamber of sales projects completed per year from 72 to www realization com
Glass Plant engineering Owens-Tllinois Decreased cyele time from 6 months to 2 5 months www realization com
Emergency mom in Oxford-Radeliffe Lncreased patients through emergency room from <70% within
Health Care ‘ospital ‘Hospitals, UK our hours to 100%, while patient load grew by more than 25% v tocinternationsl.com
Increased projects completed ter from five 1o eight, and
Pharmaceutical Product development P&G Phammaceuticals ncreased projects completed per guarter from five to eigh www realization.com
on-time rate from 55% 1o 90%.
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References of Critical Chain implementations throughout the world (#9/10)

Consulting

e
B
=

‘s

Industry Project Type Company Results Reference

|On-time seasonal delivery for new models went from 37% to

Shoe producer | New Product Development Plasticancho .

WWW.EXEpTOn Com

100% on-time delivery. Increased from one project at a time to

Rail Repair Railcare Wolverton, UK |,

www realization com

(Ontime deliveries, cost avoidance, reduction i project duration,
Defense New Product Development Raytheon e example of Tracer Software - duration reduction, schedule wurw saytheon com
went from 71 days to 24. $1.8M cost avoidance

Engineering and

Manufacturing manchctuing Rex Materials Group  [Lead time down from six weeks to 10 days www.cmg-toc.com
Communications Product development Ricol [New teleconference system (P3000) delivered on-time without www beingmanagement com
lany compromis on the mitial design #
Aerospace Product development Safran Group / Sagem |5 0ced the average product development lead ime of the entre “ww marmis-consulting com
N portfolio by 50%.
Factory plant lavont [ Total transformation of shopfloer layout. >80% of machines
Aerospace ":l’;‘dl"ﬁ“m;"“ Safran Group / Sagem  |moved. Tnitial estimate § waeks, CCPM result § days with 4 www marmis-consulting com

[hours of buffer unused

[Recovery plan for an overdue critical new product devlopment
Aerospace Product development Safran Group / Sagem  |programme. 300 people. 6 facilities. Project deliverables swww marmis-consulting com
[pronused to client recalculated and honoured.

™ Product Development Seapate Techuology Cut New Product Development durations by half www stottlerhenke. com
Construction Home building Shea Homes [Reduced cycle time by 40% from 91 days to 56 days. WWW.vectorstrategies.com
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References of Critical Chain implementations throughout the world (#10/10)

e
=

o

Industry Project Type Company Results Reference
Siemens Generator [Went from 110 to 128 projects completed, with 30% increase in
Power Engineening www realization com
Engineenng throughput
30% 3 a yea Vi % o
o Bagisiciing i R 0% sncrease m casings per year. Went from60% to 90% on-time T e,

delivery, with 20%+ faster cycle time

Textile Design Skye Group 100% due date performance with 30% reduction in lead times www realization com

Aerospace Engineening Spirit Aerosystems [Reduced cycle time from 12+ months to 7 months. www realization com
[Building roads, tram route, tram/bus station and Wroclaw

Building Infrastructure building | Sub-contractor for Wroclaw city . Www. tocpractice com

stadium m order to host the UEFA 2012, all delivered on-time

(Overall CT decreased by average 20%, production CT decreased
Plastic Mold Manufacturing Takagi by average 30%, throughput mcreased by 30% (number of Www.tocpractice.com
projects completed per month)

UNITED STATES
SECURITIES AND EXCHANGE

MRO Aurcraft Maintenance TAM MRO 7% reduction m TAT, ontime performance and quality mereased | - (oo oo (T AT

TAP Mamtenance &
MRO Aurcraft Maintenance Socarag 21 9% reduction in TAT, avoidance of subcontracting expenses | www mromarketing sviationweek com

68% faster project time; went from 11 -day planned shutdown to

Steel Plant maintenance Tata Steel
5 days.

www realization com

Please note that this list only represents a small part of Critical Chain implementations, many other companies manage their
projects with this approach: Embraer, 3M, Abbott Labs, AMD, BELL, Coca-Cola, FEJ, etc....
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A video website with over 250 videos: Marris Consulting's YouTube Channel =
https://www.youtube.com/user/marrisconsulting/videos .l

= Youffj Marris Consulting
- 2 fordmiley T YuuTuln 1...“1
T0CHLem - to reduce WIP L:
it [ {

Vin . 4
(En) TOC + Lean in (En) The 2 for 1 rule to reduce !EnvFry Marris Consulting (En) TOC to boost aero
Manufacturing - Vilnius WP YouTube Channel production (3 min. preview of
ical Think AR L e AT
Logical Thinking St
Process Theory Of Consrants
Facuive Summary |5 Focusing Steps Revisited
e
(En) Logical Thinking Process  (En) Clarke Ching "Rolling Rocks  (En) Executive Summary Tree (En) TOC 5 Focusing Steps.
Course 2015 Participants Downhil book wing saga (1C/ LTP) by Bl Deimer  Revsted - Clarke Ching
i Robin tCvsan Hohmamn 0 02211746 o
- 3 Margis g
Nt T S =P
Chaine Cnllque = . X
(En) Embraer using Critical Chain PM for Executive Jets MRO
I 1 et marisconsulting
Ottt i
"EEE oo Z 293 vues
(En) Bill Dettmer about Logical  (Fr) Management de projets (En) Bill Dettmer: "He Said, She  (Fr) Schéma des cuves et 3 r—
Thinking Process and change ine Critique par Eric Robin ... Said" book review types de contraintes + - s »

Aloutéele 29 féwe. 2016

Pt ctdiemmes % S oy dreco o et e s ptons o e
du management de projets classique T "agement helped to drastically shorten the airc d time, thus increasing
| eicRatin
f‘ — Y x ] Bill Dettmer ey
(Fr) Problémes du management  (Fr) Management Par les (En) Throughtput Based wsm Dettmer Themmdyuamms il i 1 1 i
e ey o O Lea s Db El S g s To facilitate viewing and video selection use the
65 vues a7 mois 665 vues s 845vues - ilya7 mois es p|ay||StS

Bill  Logicils haine Criiue Lt « English videos
-
o, Dettmer ﬂ;‘m Critical Chain videos
L comin ) .
7 &'ﬁ Etc.
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A permanent news website dedicated to CCPM oL

Critical Chain Project Management

e Project management approach that is part of the Theary Of Constraints (10C) develope by Eliyahu Goldrat,
This is YOUR COMMUNITY: PLEASE SUBMIT your links by logging in snd using the SUGGEST BUTTON below.

(ritical Chain Project
Management new Linkedin
discussion group

Project Management for
company turnaround

’ http://www.scoop.it/t/critical-chain-project-management
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A LinkedIn Discussion group dedicated to ]
Critical Chain Project Management oL

. T [ -
E Critical Chain Project Manage! e

40 members

Manage The Fallacy of Accuracy

[ R — e Chi Projc aragement o CPMaon =
S g o e
Gertoped ity byl ok 5ot e N
Theey O Crsi 101

The gosl of this proup i o discuzs llaspects of CCPM:
Show more

° P

540 members B ;
Wihy is CCPM not more mainstream?

== .
.m;,.fmmsm S R
s 0028108

Critical Chain Project Management news and information
website

Critical Chain Project Management

i

Unike Comment | & Yous 13 @3 Pneri T
Lokt ki Cr @

Relay race and Resource scheduling

| https://www.linkedin.com/groups/5183858 |

Beware there are several with similar names. This one is named: Critical Chain Project Management
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LUXEMBOURG CHAPTER

TOCICO CCPM Portal (Theory Of Constraints International Certification Organization) ==
https://tocico.site-ym.com/?page=project_portal tor]

A\
T \l THEORY OF CONSTRAINTS
INTERNATIONAL CERTIFICATION ORGANIZATION

lonner une langue | ¥ et Us | YourcCart | Signin | Becomea Member! | Home

Welcome to the TOC in Project Management Portal

Success Stores » Project Management Porta

Bsvee | @O @A

We're excited to provide free access to 6 of the 87 (and growing) Theory of Constraints (TOC) project
management presentations ranging from a workshop presenting the basics of critical chain project Forgot your passwiord?
management (CCPM) to its use in information technology and software development projects, to and o it vats
implementations in the Lithuanian government Department of Economy, in a pharmaceutical research and

and in a massive repair and overhaul center for a large airline. These FETE—

selactione illuctrata the nnivereal nee of COPM acrass industries and acracs oenoranhically canarated and

© 2019. Marris Consulting. All rights reserved. Critical Chain Project Management (CCPM) — Will you dare to finish all your projects on-time? 82

PMI Luxembourg CCPM Conference V1.1 20191021 Project Management Institute - Luxembourg Chapter — Luxembourg, Monday 21 of October 2019



https://tocico.site-ym.com/?page=project_portal

i ror I
-~ w I Appendices

LUXEMBOURG CHAPTER

Victoria University Wellington New Zealand — ToC CCPM Research Database

http://www.victoria.ac.nz/som/research/theory-of-constraints

Factories, People & Results Marrls
Cox

nsulting

o8
i E

Reference |ear Tite Author Publcation Abstract URL
Type
[t
s e e v ey o ke o P
ey e st o e e e e
SCHOOL OF MANAGEMENT ey o, e s e by

T
oo o

Home  AbowUs  Study Cantre for Labour, Empiayment and Work

[ st Gy n PPt [ e Ak

i cne i e iy i R s

Jcones mmasteerc in o, g [proetn Aesesren

e s it

Theory of Conslralnts A Research Database S e R T I
[ ey i b e STt
[Farver, wwar v [teratoral et o [Fureose T e of 0 oger & 10 v st
foking Dapers i ot e e s
e wies | Theory of Constraints: A Research Database oenr by 7, e e it

Rormarch Rmpocts

i e s f s s v ey

Marzden Grants
Working Capital

[t o o e e e e e
o v e e ot v e

. o R

« Thoary of Canstraini
= [y ety o o
Background s Qe WA 1O
Seedty o s o e v [V Py s
- o [rarmeeren oo gy
ety
Welcome to the Theary of Constrains (TOC) onlin resource, which o to o st e e o
support between in the field.
— G e il W [Erome e e e o i |

I e, I it s Wi e

About the Theory of Constraints database

A database of TOC articles, books and conference papers was started back in 1996, [ e s rrn. o s mem vy
, SRR R L e
with our first bibliography published in 2000 I [ e e ey
Wa have recently searched the iterature and updated our recoeds and have now
assembled over 4000 articles, books, and conference papers, on all areas of TOC. o st [ [ e [t e et s ok v e
The database here contains journal articies and conference papers, to complement E—— T
the ksting of TOC books compiled by Prof Jim Cox, which s available on the TOCICO e e s e St i e T
P rervoyistiey i e | SO
websie. o R [At AUT Aoy [
s oo oot
This evolving database will ba published via regularly updatad that |
build on the great work done to date, and avaiable as a downloadable resource for c s oo o
researchers and practitioners alik — =
s [ e s o pan
ermes iy e Toepmsen b et
Database Categories File  Filetype —— e s

Thinking Proceszes (u
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A dedicated Critical Chain website (currently only in French)

Factories, People & Results Marrls
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www.chaine-critique.com

LA CHAINE

b Lottt o cton Lo o oo Gl |_Kotapottdowe | Cooprtms__|_pour s pimnion_| s crcte_|

La Chaine I une methode mnovante de gestion de projet

Article sur la Chaine Critique

Quand le bon sens révolutionne le

ot méthode fomation pert
Garti gestion de

projet Goldratt cn:

confiit ressource
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2015 Conference: =
How to identify bottlenecks in production and projects ol
= TOCICO Annual Conference in Cape Town South Africa by
Philip Marris.
= PDF available here: e i
http://www.marris-consulting.com/medias/fichiers/tocico_2015_toc_bottlenecks.pdf How to identify bottlenecks
. in production and projects
= Video here: Good news!
https://youtu.be/ulXqO860fpU?list=PLuB3wmjsgiunMLT_rrMFfHfQ33X3yft4S You are probably wrong about where
your capacity constraints are
You are probably wrong
about where your
capacity constraints are
Philip Marris
How to identify bottlenecks
in production and projects
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A dual view: =
Different rules apply for constraints and non-constraints o
Rules for constraints Rules for non-constraints
* Increase productivity by: « Subordinate: decide new project or new task
« -reducing multitasking, launches according to the overall schedule and
« ensure full kitting before they start a task, never feed them just to keep them busy.
: ?DECIEU favours "? work environment, » Do not flood the upstream activities. This will
+ improvement actions focussed here, only increase multitasking and will make it
* or investments. easy for them to look busy.
» Understand in detail what the constraint really  Improvement actions should focus:
is.Ina multi-project environment it is often a « on the root causes of Why they consumed
part of a department, rarely the whole their buffers and
department. « on reducing non-quality issues.
» Protect these resources so that they never stop
and/or are never unnecessarily disturbed.

This is the project management version of ToC's dual view
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Marris Consulting hosts over 50 public or internal training sessions every year

Marris
Consulting ) . .
Logical Thinking

Process

Lean
Management

Critical Chain
Project
Management

Lean
Engineering )
87
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What we do
= Marris Consulting has a reputation for its capacity to be pertinent in nearly all M ®

kinds of industry. We have worked in over 250 companies helping in

designing, making, selling and distributing:
. ) " °
' Consulting

= cars, hamburgers, aeroplanes, perfume, trains, rockets, industrial equipment
pharmaceuticals, home delivery services, computer chips, chips (food), maintenance /
repair / overhaul (MRO) of planes and trains, luxury handbags, corrugated cardboard I v VVVVVVVVVI

production, the defence industry, Swiss watches, steel manufacturing, plastics, bank

notes, satellites, gold mines ...
- l o

= We are committed, viscerally, to producing results. Results that are well
beyond our clients' expectations. And results that last. Better still we
incessantly seek to strengthen the process of on-going improvement; we want W

to see our ex-clients getting better and better many years after we intervened

B > & B e
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How we do it

Factories, People & Results Marris
Consulting

= We understand that the hardest part of what we do is to change
"people”. Apart from the pertinent ideas that we must have we
must directly and indirectly change individual and collective
behaviour.

= We work simultaneously at all levels of the company from the
front line operators to the board room.

= We are recognized experts in many different fields: "Lean"
(manufacturing/engineering/management/.. ., the Theory Of
Constraints, Six Sigma, Industry 4.0, DDMRP ...

= One of our key strengths is that we analyse each of our new
client's business & culture and then we mix up the right
cocktail of solutions. We never impose a so called industry best =2

practise.

= We like simple solutions. Simple is beautiful.
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Theory of Constraints marketing & awareness activities

Factories, People & Results Marris
Consulting

= 5 Permanent news websites (www.Scoopit.com)
= Theory Of Constraints (English & French)

= Critical Chain in (English & French) scm.m

= TLS: ToC + Lean + Six Sigma

= >250 free videos (YouTube Channel) =
= Discussion Groups (LinkedIn) YOU TUbe
= Critical Chain
= TLS: ToC, Lean and Six Sigma

= 2 dedicated websites in French Llnked m

= ToC in Production
= ToC in Projects

= Others:

e
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We are honoured to have been able to help. ..

Factories, People & Results Marrls
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Philip Marris, Founder and CEO of Marris Consulting

Factories, People & Results Marrls

Business transformation, Theory Of Constraints and Lean expert A7 o
33 years of experience, 59 years old, Manufacturing & Supply Chain expert
Bilingual & bicultural English/French
COMPETENCIES ‘ MISSIONS/RESULTS
= Transformation programs in industry = R&D & Industrialisation/ Engineering/ New Product Development (sample):
= Industrial Excellence Expert (manufacturing and product development). —  Aeronautical OEM, 700 p., project durations -60%, On Time >97%.
Recognized expert in Lean, Six Sigma and Theory Of Constraints. Often —  Luxury Goods designer and manufacturer. Durations — 65%, Throughput and productivity >+150%
combines these ("TLS"). — Medical Devices: 2 successful CCPM implementations
= Project Management. Critical Chain Project Management & Lean Engineering. —  Electric bus battery pack NPD / CCPM
= Author of an industrial management bestseller in France: Le Management Par les —  Aeronautical product industrialisation portfolio: reduced durations and projects finish on time
Contraintes en gestion industrielle, Editions d'Organisation. — CCPM inan industrial equipment manufacturer. Lead times reduced by 45%, Throughput and

FORMER POSITIONS

Productivity over +150%. Projects completed on time went from less than 25% to over 85%.

—  Several ical product devel and i

= Cap Gemini Ernst & Young / Bossard Consultant: In charge of Manufacturing
Operations for France & Europe (>200 consultants)

= Cap Sogeti Industrie

= Creative Output: collaborated with E. Goldratt author of The Goal

= Vallourec: Shop floor foreman, Methods Engineer

= Professor at HEC Management School (Supply Chain & Manufacturing).

= Production, Operations & Supply Chain (sample):

>$400M per year. saved relationship with largest customer.

SECTORS/CLIENTS

projects involving up to 500 people

per project inup to 6 dlﬂerentslmuhaneous facilities with budgets up to 20M€ each.
—  New product development and product relooking: reduction of over 45% of average project duration,
increase in number of projects completed each year of over 50%.

Worldwide automotive OEM tier 1 supplier: increase in Throughput of 17% in 15 minutes. Savings

—  Large MRO (Maintenance, Renewal & Overhaul) Major Eurupean rallway operator (France, 200 DOU

p.): in one of the main factories (940 p.) reduction of the
high speed trains from 126 days to 38 days . 8 assignments

= Over 250 engagements in industry

= Aeronautical (several). Pharmaceuticals (several)

= Automotive industry: car makers and suppliers, buses ... (several)
= MRO rail aeronautical and trains (several)

= Process industry: steel, glass, cardboard, extruded plastic

manufacturing equipment (assembly) +70%, ...

to 2x8 while providing the same output.
—  Complete reengineering of the Supply Chain of a steel

for the
in 8 factories with similar results.

—  Labour productivity: furniture manufacturer +35% in 6 weeks, M.R.O: 80% in 2 months,

—  Automotive Supplier (France, 350p.): Increase in the O.E.E. of the bottleneck, change from 5x8 shifts

= World leader in luxury goods. World leader in ball bearings

= Packaging: cardboard, steel, plastic

= World leader in fast food

= World leader in electrical power systems, Furniture manufacturer, Satellites,
Marine engines, Armoured vehicles, Luxury watches, Printed circuit boards,
rockets ...

date performance
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> Long term

Sales & Operations Planning, Scheduling. Implementation of TOC/MPC. Increase in 40 polnts in due

—  Manufacturer of large machines for cardboard packaging: reduction in the delivery lead-time by over
50% and a reduction in the number of hours of labour per machine of over 30%.
—  Aircraft MRO: reduced durations by over 50% and increased productivity by over 80% in 2 months.

92

46



L_} Management.

LUXEMBOU lsc CHAPTER !Q Institute

Marris Consulting

i ’ " I P Project Appendices Factories, People & Results VI@rris

Consulting

© 2019. Marris Consulting. All rights reserved.
PMI Luxembourg CCPM Conference V1.1 20191021

Marris

Consulting

gl

Tour Maine Montparnasse
278me étage

33, avenue du Maine

Paris 75755 Cedex 15

France

Tel. +33 (0) 1 71 19 90 40
WWW.marris-consulting.com

Critical Chain Project Management (CCPM) — Will you dare to finish all your projects on-time? 93
Project Management Institute - Luxembourg Chapter — Luxembourg, Monday 21 of October 2019

47


http://www.marris-consulting.com/

