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(oF CONS% Introduction s
T /a This webinar is scheduled to last 1 + 1 hours

&

m— A copy of the slides are available

) o S
Mt cepmpne™

= This webinar is scheduled to last 2 hours
= But we will aim to finish the presentation in a little over one hour
* The remaining time will be dedicated to answering your question
* The slides are available for download: Thcieg) THEORY OF consTaaTs
- Now, just click on the appropriate button in GoToWebinar as indicated
by the webinar organizer. _ e g
Project Management the TOC Way
- Later and permanently, on the Marris Consulting website: Wednesday 15% of January 2020
* Training and news menu, item Conferences B Critical Chain
. . o Project Management
* https://www.marris-consulting.com/en/training-news/conferences s e
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Téel : Why you should already have implemented Critical Chain Project Management T_:g_l
72\ § o

\/ Slide #1 of 4

* The results are literally extraordinary:
- 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.

[ Projects portfolio Fever Chart )

™% W % W ool sl 01 e B a0 0%

- Aerosud case
% > Portfolio of new product &
E - process development
B o Aeronautical equipment
E o supplier after 2.5 years of
. CCPM
® o >98% finish on time
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Progress of Project portfolio
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TOCIC®: Why you should already have implemented Critical Chain Project Management [
\/ Slide #2 of 4 o
* The results are literally extraordinary:
- To finish nearly all your projects on time (and within budget and full specifications) RN S0 TR,
. . . Multi-Project
- And simultaneously to do your projects twice as fast as before Manacerf
- And at the same time doing twice as many projects per year with the same resources. Achieving ORCEE Ne
Speed and ReStlts
— —_ with Predictability
ors es
Results Average B B
Project durations - 39% - 13% =78 % \w b \(
Number of prqjects Gerald I. Kendall, pmp ™
completed in +70 % +15% +222% Kathleen' M. Austin
a given time :
Throughput +53% +14% +150%

See appendix
for a list of cases.

Source: “Advanced Multi-Project Management Achieving Outstanding Speed and Results with Predictability” 2013 book by Gerald I. Kendall & Kathleen M. Austin,
page 95. The analysis is based on public information available concerning 60 different organizations working in different industries that had applied CCPM.
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TOCIC®: Why you should already have implemented Critical Chain Project Management |_=_|
\/ Slide #3 of 4 ‘o

= The PMI 2019 Best Project Of The Year was awarded to Embraer for developing a new airplane using Critical
Chain and breaking many industry performance records.

TRIFLE .
CERTIFIED | ooiees s1%a

Best proect of the Year 2019 Award
€ EMBRAER
P){ Project E-Jets E190-E2 :E\ﬁ p: : I

Management
I% Institute.

Using
Critical Chain

Projet Management
approach

Project Management Institute

E190-E2 BUFFER CONSUMPTION

Schedule reduction was of 22.5 months
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[éel : Why you should already have implemented Critical Chain Project Management [ |
=2 Slide #4 of 4 ‘o

* The number of implementations throughout the world:
- Over 3,000? See appendices.
- Failures are very rare
- They are long lasting (not a fashion)

= Because it is easy.

- This webinar aims to seduce you
but to understand 80% of CCPM only takes 8 hours. ¢
= Because of the impact on the quality of your work environment. R C A!L
» And anyway you don't have the choice: C

either you fail with your projects or you use Critical Chain
© 2020. TOCICO & Marris Consulting. All rights reserved. Project Management the TOC Way — Critical Chain Project Management (CCPM) 7
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We will see at the end of this presentation

how many of you are convinced
that you must implement CCPM ASAP
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T : R . "
éeicg; Webinar host: Philip Marris, B

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 3] Yo [}  Scoop.[ ]
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¢ We are honoured to have been able to help... o
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Introduction

Overview of the Theory Of Constraints (ToC)

Critical Chain planning rules
Critical Chain execution
Critical Chain Portfolio Management

Critical Chain focused continuous improvement

Critical Chain and 5 focusing steps

Critical Chain combined with Agile

A S A o B

Case studies

10. Conclusion
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T@ The Theory Of Constraints gained its global recognition because of the success r - -
\/ of the best-selling “business thriller” The Goal by Eliyahu Goldratt o

= Over 7,5 million copies sold in over 30 languages.
Mandatory reading in most universities/MBAs/...

= Written by Eliyahu Goldratt the founder of ToC
with Jeff Cox.

» The first book of its kind: a novel
to explain a new approach to management.

= Chosen as one of the 25 most influential business books ELIYAHU M, GOL

by Time magazine in September 2011. e ‘:.r

Eli Goldra has heen
described by Fortune
st “gura to industry™
i by Business Week
as a “penius". His book,
The Coal, = a gripping
Fastpaced husiness
nowel.

= Used by Jeff Bezos, Amazon.com CEQ, to build their
Supply Chain and redefine the company's goal.

“Croal pulers e now
ok (hee best work of
their lives.”

Swccess Magazine

“A Factory may be an
unlikely setting fora
mowel, but the hook has
B wildly elfective. "
Tom Peters

. .. Reguired reading for
New graphic edition Amazon's management.

in 2017
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T@ Focus on improving the system constraints that determines the overall -
\/ performance and buffer the system against uncertainty and variability e it

It is no longer possible to distribute work equitably:

organizations are necessarily unbalanced

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

* Annual budgets pretend to balance organizations but they don't succeed. NN
= As a result, there is always a constraint somewhere in the system. %

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

R ATATATAT ATV AYAY)

" One hour gained on a non-bottleneck is an illusion. A non-constraint must only work
according to the constraint's requirements. \_I bl
= A dual view 1s mandatory: different rules for constraints and non-constraints. L A |
= ToC also has a different, specific approach to dealing with uncertainty and variability b
(buffers).

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

©2020. TOCICO & Marris Consulting. All rights reserved. Project Management the TOC Way — Critical Chain Project Management (CCPM) 12
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TQCICY: By
¢ The 5 steps of ToC's continuous improvement process o
| .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!!!!
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).
©2020. TOCICO & Marris Consulting. All rights reserved. Project Management the TOC Way — Critical Chain Project Management (CCPM) 13
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TOCICYP: .
¢ 'ToC controls production flow with the Drum Buffer Rope (DBR) mechanism 7. T
. Drum _
S~ o
Bottleneck
Non-Bottlenecks Resource Non-Bottlenecks
. o) O ap—
Materials

Rope

Protection | Buffers -1 Protection

Defines when to release

work into the system Protect the bottleneck and
(prevents from excess WIP sales (sales throughput and
and its associated costs) on-time deliveries)

One of the key ideas of ToC is to use buffers to protect the bottleneck against variability.

We will find a similar mechanism in ToC's project management approach.

©2020. TOCICO & Marris Consulting. All rights reserved. Project Management the TOC Way — Critical Chain Project Management (CCPM) 14
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\/ The different components of the Theory Of Constraints (ToC) o
Theory Of Constraints (ToC)
o . Thinking Processes
Appro'ach‘lmtlated‘by Eliyahu Goldr.att This could be considered to
A systemic view seeking the global optimum be at another higher level
based on a dual view of constraints/bottlenecks & non-constraints than simply a component
Drum - Buffer - Rope Critical Chain (CCPM) Replenishment Marketing & Sales
Production Management Project Management Distribution Marketing & Sales
The importance of constraints, Project Buffer (not "local" tasks), Hi.gh frequency periodic. Mafia Offer or (UnRefusable
DBR & S-DBR, Fever Chart, Critical Chain (not replemshment,. StQCkS centraliZed Offer / URO)
Focused approach, ... Path), Bad multitasking, Student not distributed + Decisive Competitive Edge +
[historical origin of approach] syndrome, ... [very similar to DDMXP] Sales force constraints
Throughput Accounting Value Added Computing Thinking Processes Other new ideas!?
Financial decision making Information Systems Problem resolution
T,1,0.E.: Throughput, Inventory Data & Information Evaporating Cloud, Goal Tree, Standing on shoulders of giants,
& Operating Expenses, TBDM, Necessary but not sufficient Strategic & Tactic Trees, Behavior & Organizations, Viable
Dollar x Days, Total Variable The 6 questions Current/Future Reality Tree, Pre- Vision, Strategy,
Cost, Product Mix [Philip Marris' personal opinion] requisite & Transition Trees KM, + new TA,...?
©2020. TOCICO & Marris Consulting. All rights reserved. Project Management the TOC Way — Critical Chain Project Management (CCPM) 15
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Introduction
Overview of the Theory Of Constraints (ToC)
Critical Chain planning

Critical Chain execution

2.
3.
1 1 jeurs Marre
o, . . . [F] Ljeurs Perra
5. Critical Chain Portfolio Management " ————
L] 1jeur Ty Pausl
o, . . . . [F] 1 jeury (PigiT
6. Critical Chain focused continuous improvement e
1" 1jcurs ] laiques
o, . . 1] jeurs "q Ml ilaine
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13 1 jenr 1 Maie
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1z s T Male
. |i; »r " N“'H
9. Case studies " - Sope

e inn i Aimaed

Tompsa nxliare & » jenrs

10. Conclusion w ;\h
Tampean 2iiare § i jeurs ]

Ik o jeury Phai e

Mlirtane 2 jeur & o2l

Tampss finy 9jeurs B 11
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gl
*3
Project managers try to compensate for the uncertainties inherent in projects o
* Commitment on task completion dates
= Local safety margins (buffers) are added to each task duration
* Micro-management leads to increasingly detailed schedules
ﬂ% WA
Yy %q %
@ Main intermediate Intermediate milestone Actual task duration Added margin
milestones ‘ Final milestone
© 2020. TOCICO & Marris Consulting. All rights reserved. Project Management the TOC Way — Critical Chain Project Management (CCPM) 17
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=X, - . . . . el
Téecice: The Critical Chain method accepts the inherent uncertainty of projects Iﬁlju_l
\/ and aims at protecting the whole project, not the individual tasks ‘ol

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 Delay
< Fever Chart

0 T, T

... each task has its own margin

With Critical Chain, margins are mutualized and
cycle times are challenged

24
«

—
Buffer % Critical Chain Progress
- u —mEEEEEE s
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é"& % . .. ) . b
1decice: With the Critical Chain planning r W
=< we reduce the expected duration of tasks by 50% on average(!) gl

" In Critical Chain planning, task durations are ''focused durations''. Safety margins are not added to the tasks.

* The "focused" duration is the working time necessary to complete the activity: in perfect working conditions
(nearly 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.

©2020. TOCICO & Marris Consulting. All rights reserved. Project Management the TOC Way — Critical Chain Project Management (CCPM) 19
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;(SCIC We find that it 1s easy to get everyone to accept =
\/ very short focused task durations qu

* 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: 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
meefings

@ Uncomplete deliverables
@ Validation wailing times
® Etc

©2020. TOCICO & Marris Consulting. All rights reserved. Project Management the TOC Way — Critical Chain Project Management (CCPM)
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Tdeicy; Unlike traditional approaches (such as "Critical Path”), -
\/ Critical Chain planning is finite capacity planning g
= 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 Aoii 18 13 Aoii 18 20 Aoii 18 27 Aoii 18 03 Sep 18 10 Sep 18
TaskMame » Dur -~ ||S DLMMJVSDLMMJVSDLMMJYSDLMMIDYSDLMMJIYSDLMMIWSD
T & jours ' ' 1, Pierre '
T2 4 jours Pierre
T3 4 jours imon
T4 2 jours Adesandre
T5 8 jours Pierre
T6 4 jours Q\ & lPierre
7 4 jours \ lSimon
Ta 2 jours \ ll'u'larion
T9 4 jours Traqg-. . Céling
T10 2 jours adltl()na] "C & Marc
™ 4 jours i Ity
T12 2 jours eli Calpa[b "
T13 2 jours \\
T14 B jours
T15 4 jours Arnaud \'\
T16 10 jours
T 4 jours b lPierre
Milestone 0 jour & 120918
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The Critical Chain is the levelled critical path L
(taking into account available resources) o

& OF CONs,.
‘l/o e
L

~

o

-]
—
0O
|
Wiz Tion S"‘\\

(7

7, &
o) o
Mt cepnpn 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 Aol 18 13 Aol 18 20 Aol 18 27 Aol 18

TaskMame » Dur ~/|S DJLMMJV SDLMMJYV SDLMMJIVSDLMMJIVSD
T1 4 jours ie

T2 2 jours

T3 2 jours

T4 1 jour

T5 4 jours

T6 2 jours

7 2 jours

T8 1 jour

T3 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

Milestone 0 jour
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& of coNsr,ﬁy :: nm"'":I g
&/ - 41;\
/8 The total duration of the project k-
TOCIC 2 B
¢ 1s equal to the Critical Chain plus a shared "Project buffer" ‘o
* 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 "Auxiliary Buffers".
Focus 06 Aod 18 13 Aodl 18 20 Aod 18 27 Aol 18 03 Sep 18 10 Sep 18
Task Name » Dur ~ |[D L MM J WV SDLMMJVSDLMMJVSDLMMJVSDLMMJIWYVSDLMMJIV
m 4 jours Pis
T2 2 jours
n Ziours The addition of
& 4jours Auxiliary Buffers
T6 2 jours
0 2 jours ensures that the
L ot Critical Chain will not
T jour change during execution
FBIT10-10[T1 3 jours 28{18 .
™ 2 jours (unless there is
T12 1 jour A -l- . o .
— o uxiliary a very major disruption)
T14 31:0urs Buffers
T15 2 jours Fe el
FBIT15-15[T1 5 jours m_yfﬂw
T16 5 jours Project
FBIT16-16[T1 4 jours
7 2 jours
Milestone 0 jour
PB|Milestone 9 jours
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1. Introduction

2. Overview of the Theory Of Constraints (ToC)

3. Ciritical Chain planning

4. Critical Chain execution

5. Ciritical Chain Portfolio Management

6. Critical Chain focused continuous improvement

7. Critical Chain and 5 focusing steps ’f "\

8. Critical Chain combined with Agile

9. Case studies

10. Conclusion

7
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1;&3 ; During project execution, e
¢ we focus on the smooth and rapid execution of tasks on the Critical Chain 7. T

= 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.

v mes o | M M J y = 4 L MM J = &) L P W ] - L
11 4 jours
12 Zjours

Zjeurs x
Ljeur

1 jeurs Piarre
Zjours : ﬁm_
Zjours 1
We recommend zicurs
. 1jeour
using mascots Liewr
Zjeurs
whenever 2 Madssive
. TR Too Marie
possible amiio
dprs I'
Tampon 2uxliare 2 Slours
1 Zours
Tampon axiiare 4 jaurs
Tk Sleurs
Flestane Djeur

Tampen fins B eurs

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

Red zone = risky zone -> start right now
corrective actions
- identify main
cause of delay and prepare 100%

action plan
90%

80%

70% Finished project with project buffer not

fully consumed
60%
This means that the project finished before

the end date
40%

30% Note: This is how most people plan

the "'project' of catching a plane.
This is why for instance Critical Chain
is often "accused'' of

consumption of the project buffer

Green zone = 20%
comfort zone = no

. 10%
action needed

10% 20% 30% 40% 50% 60% 70%  80%  90%  100% ..
Green zone = being just common sense.

% of Critical Chain completion

this is just normal "noise"
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1. Introduction
2. Overview of the Theory Of Constraints (ToC)
3. Critical Chain planning
4. Critical Chain execution e
5. Critical Chain Portfolio Management %
6. Critical Chain focused continuous improvement E
7. Critical Chain and 5 focusing steps é.

o
8. Critical Chain combined with Agile z
9. Case studies E‘
10. Conclusion E

$

LI SR H il s EHES [ S RS H EN O3 B
% completion of Critical Chain

©2020. TOCICO & Marris Consulting. All rights reserved. Project Management the TOC Way — Critical Chain Project Management (CCPM) 27
TOCICO Webinar CCPM Marris V1.0 20200115 TOCICO Webinar- Host Philip Marris & Panelist Eli Schragenheim — Wednesday 15" of January 2020



Critical Chain Portfolio Management Factories, People & Results n.';‘nf,ﬂﬁ.!gs

7N\ . s
7 5 E,
TéCl e
¢ Managing a portfolio of projects with Critical Chain is actually very easy ‘o

= If 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.

%o consumption of Project Buffer

L 1 1 L ] SO i E O+ LA 3 .

%% completon of Critical Chan

The Portfolio Fever Chart: the dream in postcard format
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=X . - o g
Téecice: The Portfolio Fever Chart greatly facilitates dynamic arbitration Iﬁlju_l

&

&

\/ between projects -

Priority is the "reddest"

) w
Projects 1 & 2: \ Project 4:

urgent action B Finished exactly
needed! 11 on time
o
=
o
()
=
G
o
o
o
=
o
£
=]
& Project 6:
Projects 7 to 20: 8 b .rl(l)chb f
(green zone ) S inished before
IS the end date

nothing to report
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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. To limit the number of ongoing projects, do not launch projects too early ‘o
u

Traditionally, people try to level resources between all projects

With the Critical Chain approach, we only consider the capacity constraint

Projects are launched according to the constraint’s availability

Thus we avoid unnecessary WIP that generate (very) bad multitasking

s

P s

N W N W
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=7 Project staggering helps reducing bad multitasking gl

= Levelling all the resources of a portfolio creates a large and complex domino situation

= Staggering means fixing the beginning of each project according to the availability of a pacing resource

= How to choose the pacing resource of a portfolio?

Where 1s the capacity constraint among the various resources used?
Where are the projects most likely to be stuck for the longest time?
Where are the projects most likely to cause bad multi-tasking?

- Which is the department with the most important resources to exploit?

* When implementing CCPM there will nearly always be a transition phase during which the number of projects
simultaneously active will have to be significantly reduced. There are 3 different possibilities: freezing some
projects; killing some projects; using the 2 for 1 rule (launch 1 project when you have finished 2)

To finish your projects on time, start them later!

©2020. TOCICO & Marris Consulting. All rights reserved. Project Management the TOC Way — Critical Chain Project Management (CCPM)
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1

'I%Clc\é An organisation, that has a portfolio of projects, will then be able to focus on the " |
\/ efficiency of its critical resources and thereby increase the overall throughput o

* The Theory Of Constraints considers that it is no longer possible for NN N NN N NN NN,
companies to distribute workloads evenly throughout the organisation ~  RAAAAS NAAAAS _I

______

In the real world there will always be one or two critical resources AR
("bottlenecks") surrounded by "non-bottlenecks" | | I

One hour lost on a constraint = one hour lost for the entire system

To improve overall performance it is therefore sufficient to improve
the throughput of just one or two critical resources

For instance, in our product development experience, these are often:

- Just one of the departments

- Or one or two people with unique and/or critical competencies

- Or the testing stages
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Tdc IC The identification of the portfolio constraint is the key w
\/ to determining realistic project due dates Lot
g Proj

OF COAs,.

Tx, 2
&
c"’?ﬁmn o

0\
5y
&

= A project portfolio is a set of projects for a given resource pool. There can’t be any resource contention
between 2 project portfolios

= The projects start dates within a Critical Chain projects portfolio depend on the availability of the capacity
constraint of the portfolio

= Shifting the start dates of the projects according to the bottleneck is called « staggering »

P v
& 13/06/16

The start date of the second and third
projects were shifted according to
the availability of the resource A

134061 which is the capacity constraint of
the portfolio.

+ 4

] V0BG
auteis —> = staggering of the start date

The staggering of projects reduces the work-in-progress
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Waiting

Multitasking

multi-projects
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Unidentified
risks
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#oqﬂov oNs; ,%\ . | 'I:I’m:lg
: /C\ The analysis of the buffer consumption o
o is the key to identifying what should be improved Lol

= Each time an activity on the Critical Chain takes more time than initially planned, the buffer will be consumed
in the same proportion. It is important to understand why the buffer is consumed, in order to start a process of
project management on-going improvement.

= At the beginning of Critical Chain implementation, buffers are usually consumed because of wrong reasons, as
shown in the example below:

40%
35% -
30%
25%
20%
15% -
10%
SRR NN
0% - | | , N NN B
Unidentified ~ Tncomplete  Waiting Multitasking ~ Multitasking ~ Unidentitied ~ Variability Others
lasks deliverables multi-projects operations risks
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Introduction

Overview of the Theory Of Constraints (ToC)
Critical Chain planning

Critical Chain execution

Critical Chain Portfolio Management

Critical Chain focused continuous improvement

Critical Chain and 5 focusing steps

Critical Chain combined with Agile

S . AT R o R

Case studies

10. Conclusion

Analysis

5 Focusing Steps

CCPM
CCPM Go Live (fever chart etc.)
set up

and improve
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Té@ You can kick-start a portfolio Critical Chain implementation by significantly -
¢ 1ncreasing the performance of the portfolio's capacity constraint gl

= 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 multi-tasking and removing extra, less important work).

This usually enables an increase of productivity of x2 or x3

So then you repeat the process by finding the new bottleneck.

5 Focusing Steps

4

70]

>
o

=
< CCPM _CCPM

Go Live (fever chart etc.)
set up :
and improve
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E
________

1.

IDENTILY the system's constraint(s).

Decide how to EXPLOIT the system's constraint
SUBORDINATE gverything else to the above
decision.

ELEVATE the sygem's constraint
WARNING!!!!

If in the previous steps a constraint has been
eliminated, go back to step 1,

but do not allow INERTIA

to become the system's constraint.
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=7 Example of world leader in luxury goods (>$3 billion) o

= First 1iteration:
(of Steps 1 then 2 then 5)
- Bottleneck = Defining
Bill Of Materials

(it had a 5 month queue
in an 15 month process).

- DILO to analyse activity: 30% efficiency.

- Exploit
* + 100% Throughput in one week

I Value Added: Producing Bill Of Materials

_ | Waste: Management & Adminstration

1| Waste: Other tasks not doing BOMs

B Waste: Direct interruptions by colleagues
Waste: Incoming phone calls & urgent emails

I Waste: Miscellaneous (!)

Quantity of orders in the queue

* + 70% Throughput in one month I I T
|
. . . 1
- Lead time reduction of 77% in 5 months. I I I I | ‘ | I I | I M
L
40 41 42 43 44 45 45 47 48 Weeks 1 2 3 4 5 & 7 L] 9 10
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= (continued) Example of world leader in luxury goods o
= Second iteration:

- Bottleneck = Purchasing (ordering the components).

- Exploit = +60% in 2 weeks.
® Third iteration:

- Xxxxx machine shop.

- Currently being dealt with.

100% +70% + 60% = 230%
— 230% increase so far => x 3.3
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Critical Chain combined with Agile

Factories, People & Results Marris

To achieve the project objectives, one must choose the most appropriate method
or a combination of these two approaches

Consulting

Bzl
E

L~
R

* The Critical Chain is particularly suitable to manage uncertainty in basic tasks times, scarce resource

management and multi-project conflicts. An Agile approach is better suited to handle high uncertainty in
customers’ needs / requirements.

Pros

Cons

When must it be
used?

Other differences

© 2020. TOCICO & Marris Consulting. All rights reserved.
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AGILE

Reactivity and autonomy of the project teams -
Improvement of the relationship with the customer

Blurred long-term vision of the project
The (expensive) need to perform tests throughout the
project

On projects where an iterative process is possible
(example software development)

Project teams are dedicated to a project and
autonomous, there are no resource conflicts between
projects

CRITICAL CHAIN

Respect of project deadlines, overall vision of the
project - Taking into account the capacities of the
company

The Critical Chain method requires a strong change
in the corporate culture. The project buffer must be
understood and accepted by the management.

On all types of projects (as long as the need is
clearly defined)

The Critical Chain can integrate the Agile method,
the opposite does not seem feasible.

Project Management the TOC Way — Critical Chain Project Management (CCPM)
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 OF CONs,. Consulting

T ' ' - : : . L
T:@ In projects using both methods, SCRUM sprints can easily be integrated in a Tf s
\/ global CCPM schedule )

= Each sprint is modelled as a fixed duration task (without variability by definition) with a dedicated team.

= An additional sprint acts as a functional and temporal buffer (see sprint or scope buffer). Its duration and its
variability are according to the level of risk that one wishes to take on the content (user stories) and the point
of integration with the global planning.

* The product backlog tracking permits to update the sprint buffer and update the overall Fever Chart.

» The duration of the sprint buffer is refreshed based on the remaining work and the updated velocity (number
of story points completed per week).

Conception !
Architecture Ty 1 )
Djwsioppement § ; An alternative that we often recommend
Intégration T 1 . .
[Recette T is to use content boxing
Déploiement 7 . .
1 rather than time boxing
Sprint A7 *
Ko eg. One week sprints
Sprint C 7

Sprint D T
Sprint Buffer 7
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% = Critical Chain can improve any type of project o

= New product or service development (project or portfolio)

= Non-repetitive Engineering To Order (ETO) and Make To Order (MTO)
= Construction projects, public works and large engineering projects

= Maintenance, Repair and Overhaul (MRO)

= Software development
(often associated with an "Agile" approach like Scrum )

= ERP implementations
= Etc.

©2020. TOCICO & Marris Consulting. All rights reserved. Project Management the TOC Way — Critical Chain Project Management (CCPM)
TOCICO Webinar CCPM Marris V1.0 20200115 TOCICO Webinar- Host Philip Marris & Panelist Eli Schragenheim — Wednesday 15" of January 2020



¢ o, Case studies

Factories, People & Results Marr_is

&2 Ry l::nn;ultlnq
F7N\% . . —
Tdeice: Since its appearance more than 20 years ago, .
=2 the Critical Chain has been implemented thousands of times o

* There are probably over 3,000 cases in the world today
- Many of them in the USA where CCPM first got traction

- but also in certain other countries: Japan, India, Israel, France, ...

= Over 500 cases documented (and about 300 others currently being validated)
- See Gerald Kendall et Kathleen Austin: Advanced Multi-Project Management, J. Ross Publishing, 2013.

- And the list that we are building up on our CCPM website (currently only in French): www.chaine-critique.com

= In the next few pages we will:

- Present a list of 91 CCPM projects for which the results have been publicly documented.

We (Marris Consulting) regularly update a list of CCPM cases worldwide so it is recommended to check regularly as the list is
completed.

- Present in more detail a dozen cases most of which are Marris Consulting clients

© 2020. TOCICO & Marris Consulting. All rights reserved.
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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 Technologie, AHIS-St.
Vincent Health, Air Force Institute of Technology, "Airgo Networks, (Qualcomm)", Airshow Inc., "Alcan Alesa, 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 Systems, Balfour Beatty, Barco, Baxter, Bell Canada, BHP
Billiton, Bimba Manufacturing, Boeing (Military), Boeing Space & Intelligence Systems, "Boeing Wing, Assembly", Bosal, Bosch Rexroth Ltda.,
Boston Scientific, Bovis Pharmaceuticals, BP Oil, Brice Manufacturing, BT Radianz, BVR Technologies Company, C.F. Roark Welding &
Engineering Co. Inc., C.N. Cotrentes, CAE USA, "California, Department of Corrections", Callaway Golf, Celite Corporation / World Minerals
Columbia Industries, Celsa Group, Central Dupage Health, Central Nuclear Almaraz Trillo, Chrysler, Clopay, Coca-Cola, Colgate Palmolive,
Computer Sciences Corp, Confluence 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, 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, GlaxoSmithKline, Graftech,
Hach, Halliburton, "Hamilton Beach, Brands, Inc.", "Harris, Semiconductor", Hawker Beechcraft, Heineken, Heineken, Spain, Henkel, Hewlett
Packard, Hitachi Computer Products, Honda, Honeywell, "HP Digital Camera, Group", IBM, IKEA Trading und Design, Ismeca Europe
Semiconductor, "Ismeca, Semiconductor”, 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 Services, Microsoft, Milwaukee Forge, Motorola, NASA, Nike, Northrop
Grumman, Numonyx, Oregon Freeze Dry, Owens-Illinois, "Oxford-Radcliffe, Hospitals, UK", P&G Pharmaceuticals, Pharmacia, Philip Morris,
Philips Semiconductors, Pioneer, Portsmouth Naval Shipyard, Puget Sound Naval Shipyard, Qualcomm, Railcare Wolverton, UK, Raychem,
Raytheon, Rex Materials Group, Roche Diagnostics, Rolls Royce, RSA Security, SAAB Avionics, SanDisk, Sapient, Seagate Technology LLC,
Shea Homes, Siemens, "Siemens Generator, Engineering", Skoda Power, Skye Group, Sony Ericsson Mobil Communications, Spectranetics,
Spirent Communications, 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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Speed and ResUlts

with Predictability
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Kathleen M. Austin.

Source: “Advanced Multi-Project Management

Achieving Outstanding Speed and Results with

Predictability” 2013 book by Gerald 1. Kendall
& Kathleen M. Austin. Appendix
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;&| . A Engineering To Order and Make To Order company
"=~ Lead-times divided by 5 and productivity more than doubled

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

= 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%

- Before: 90 projects in WIP, 50 weeks average to complete, 1,8 projects finished per week.

- Today: 41 projects in WIP, 10 weeks average to complete, 4,2 projects finished per week.
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T&El . South African aeronautical equipment manufacturer [
=" New Product Development + ERP implementation + Large improvement projects ‘o

= 700 people facility. Very diversified product range. Suppliers of Boeing, Airbus, Spirit Aero, Safran, ...

* Implementation of Critical Chain Project Management 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 "Process Of On-Going Improvement" projects such as the complete warehouse restructuring
and modification of associated processes.

= Significant improvement in: project durations, on time finishing, projects completed 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.

[ Frojects partfallo Fever Chart

- on = . . - - -
&S = " = - = - - - =

% muter comumption of Projects
F B & % 01 3

w F 0 B ¥

N B fm 0m UL @m . M #m B am em TR Ml mR MW W ma mm o - ey

Fragrmm o Frojmct parfais Mdh:]mn.rﬁ-vlb
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MRO — EMEA Maintenance Centre for Executive Jets bl
Executive Jet Turn Around Time reduction L

* Deployment of Critical Chain for dynamic scheduling of the work of mechanics.

= Initial pilot: "C-Check" maintenance or "96 month check".

= Reduction in aircraft downtime duration of over 50 % (from >10 to 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.

T Tube J8

% consumption of the buffer

WE I W MR ORR 6 AN HK NS IOR See the YouTube video testimonies
% of Critical Chai leti . "y . . on the Marris Consulting channel
70 R TR LN SR EHn {En) Embraer using Critical Chain PM for Executive Jets g
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£ Z ONs, Consulting
/C\ European leader for aeronautical equipment
"= Rapid factory plant layout transformation Lot

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.

Project duration reduced from 8 weeks...to 6,5 days!
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F CONs: Consulting
30 7
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S gt
@ Mazda, car manufacturer T'_JJ

%
%,

\/ After a 10 year roll out the first complete cars "Made by ToC" are now available "t

» Initially used to develop a new engine family, SKYACTIV. P TR ——— DDP Trend = “Agile” CCPM
) ) .. . ) In recent years, “Agile” CCP : proects
* Project duration was divided by 2 and cars using that engine (CX5, Mazda 6, ...) % e y lized & Multi-Prc ., =
. go| has been utilized even mofe | wpgijer e
won 73 rewards around the world in 2012 and 2013. 20| and 100% DDP is maintairled -
. S . 60 SR | ’—ﬁ R o
= Notable increase of New Product Development capacity & increase in - R / Multi-ProTg o
productivity. 40 = - v B
30 = Z Single Project CC  puuei =t
= CCPM then rolled-out to all the company’s development projects. 20 % +Some Agile Prac  ruest
o _ _ 10 5 Singl&Brofect CCPM -

= Note: This is not a Marris Consulting reference. 0

=03 ‘04 ‘05 '06 ‘07 '08"“09-'10 ‘11 ‘12 "13 ‘14 '15 16
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And there are many more
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R

Equipment manufacturer for acronautical industry
New product development and industrialisation portfalio

E Cars e b sty snaslsbress

Fomiimins, Brpde Bl ‘..I"i

E b, Byl e Bl ﬂi

o
European leaderin water meters |
Time To Market reduction using CCPM & Lean Engineering g

E— Ciaen e kg b ppnems pmd s

E Fomiimins, Brpde Bl ‘._.-I‘!'i

s
22v - Manufacturer of complex electronic components 5]
The first company to implement CCPM in France (in 2007) o,

E Cars e b sty snaslsbress

# Furopean leader m asronautical equepment: flight
comtrol systems, aircraft engmes, ...

® The Crtical Chain approach was applied to the entire
MNew Products Development and Industmalisation
porifalio of one of the faetorics in 4 monils ‘4

= Average project duration redueed by more than $0%.

= O timss delivery inmproved spectacularly,

= Number of projects comnpleted per year incroased
significantly.

® Recognized as a very powerfil decision making tool:

- Very easy arbiiraion af resouress allocation betwesn
diffieren projects.

- Possibilsty to simulae the conseqaences of forcing a
new propct inta fhe portfolsa on the ather projects.

- Eic. - m om o= =

8308 Bl Eombng 450

L e —
TPy 2B [ ey vl

* Implarentstion of DCFM oa the whale portfishio. Pilot, fsily gortfolsa & roll aut

= Project dumtions were reduced by several mormhs.

& Nery significant impaci on fhe due dale performamce of their New Product Development.

* Development of 6 differem sundind WBSs for sach Gmily of progect

® Lsad CCPM 1o reply to 2 mega Call For Tendar which they won. The project was then exsouted using CCPM.
® Re-engineenng of the Cnitical Chain after & svonths to design out some sub-coniractons.

= hlascols Wane Usad Gof aich pooject With greal cise cess

8
=N

%

]

93050 B Coeig 1 i s

[ Py —— "
Rt - Trmmeg e o, SR SM 118

® The Grenoble Gacilisy (=400 peoplc) dexigin sad prodiices very high kchackogy
silicon chips for: sercoautical, space, medical and many other imdustries.

e2v

 All ies dervelopment activities (RE&D, products, process) are managed s projects
{eoncept — design — validation — industrislizion — productice).

® Affer many years of using the Critcal Chain approach. they continue o Enprove year
by vear: faster and fasier. mere aad mare efficient, nearly perfect relsabily.

= Contral and high spesd execation of thetr projects 15 erocial in their Busmess, Their
sesults hove allowed them to comquer momy key markets

& Wode: This is not a Memis Consulting reforence.

My Flanned Ay, Laterecx | On ime B, fctucsl
projest syclo ('] ("] duration
fme [montha) {monihs)
w L] -] 38
=] 1m ] L] 3
e e — " 8,
it 28% B4% 168% 40%,
3030 Sl Emnabeing &5 st s e 300~ T o B B 1o ey s e -
et ———"— [ E=rran Y

EI*':-‘E e it i, i
European leaderin aeronautical equipment
Development of a complex avionics system

Fomiimins, Brpde Bl ‘..I"i
—_

-]
=]

o ]

E: b, Byl e Bl PI“
French terrestrial armament European leader G
Critical Chain to manape several key projects g

E— Ciaen e kg b ppnems pmd s

EI‘I:-‘E [ Y S ———

]
Space industry Furopean leader. CCPM to save a crucial overdue project _": 1
Project duration reduced from >0 months to <45 months and deliverad on time o s

* Dephoymend af Cofical Chams on & complex ol progaan
{14 work bhatches, 10004 tasks, 150 people o 4 &ffevent sites).

* Devaloprient 0F 14 schidides (1 plisning por work batch)
covertad wothe Critleal Chidn prineiphes.

= Development of a scheduling synchroaization system for the
averall pragran plinming

® Management of siligde sndenin poding and heefon: of sevenal
simulsanecas Crinical Chains withis the progmmime

* Huge improvement io visibility and quality of projest

T TS
= Focus an Critkeal Chains and scceleniion of projest execation

& Contral of exchange of deliverables and linkage berween the
woak barches (critival and spesiacular).

= In wiew of the success of the gilot project summinzed above the

compeny s curnenily generalizing Critical Chain go the enfime
Business Uit (1,000 cagineers, 60 new product programs, 5
AiiTerm Tacilitiesh

[ pr———
P g 11

S—— PR R -
[

® Implascnted Crfical Chain combiaad with Agile /Sonim o
manage the porifolio of projects

* Solved numerows proélems of Ley critical resources that wers
irvatved in sevem| diffsrem projects simulmneuly

# Created & OCPM based sysiem o reply to the laage Call For
Tenders with as u result & very significes: increase in the speed ond
qaality of the proposals, This fivelved memagtng confliens berwesn
poojects snd Call For Tenders thar were insertad ineo the porefialic
wmath short response times.

* Implamemed Fever Charts 1o fallew all projests ssd drnamically
arbsitrare all resoures coedlion.

I b S
P Ty o 20T [t = ]

= One of the major acton in the desiga and production of sicll#ss ia the world.
Mlowe than 7,000 employess.

® Just a few months before e Critical Chain implementation, menagemen had no
vikibility om the adfc of mesting the promisad end dme for the completion af
satellite. A quick wsdie showed that it would end st lease S months late.

* Mioe than 100 mallica € at stake if the satellite was lase and political
#fharrankment wyih & foreags famod

= Thanks w0 ihe Crincal Chaes approsch, the prepecs went back on ek and |ocal
fimal tosting was optimazod uatil the |est misste,

® Project m 2014
4.2 monihs Late!

L |
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1. Introduction

2. Overview of the Theory Of Constraints (ToC)
3. Critical Chain planning

4. Critical Chain execution

5. Critical Chain Portfolio Management

6. Critical Chain focused continuous improvement
7. Critical Chain and 5 focusing steps

8. Critical Chain combined with Agile

9. Case studies

10. Conclusion

Philip Marris
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: . : e
For new product development projects, the Critical Chain allows manufacturers ' o
to embark on a "Lean Engineering" journey Lyl

* 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)

R civcucran et vamagement.

' Year 1 I Year 2 I Year 3 I Year 4 ' Year 5 rrrrr |)
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(O ONS’ Conclusion it L
ﬂ k*
QCiCy: L
. Summary of the Critical Chain way of managing project portfolios: o
= The only important goal is to finish your projects on time, within budget and Results Average

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

visual management. completed 1 araien time +70 %
* Ensuring the proper and smooth execution of Critical Chain tasks (relay race

and mascots) to execute projects faster. Throughput +53%

= 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.

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

* Buffer Consumption

Critical Chain enables you to take control of your projects portfolio...
..do you dare to finish all your projects on time? Wo Critical Chain completion
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OF CONs;,. Consulting
N\ —
Te /9 Come to the annual conference of the TOCICO in Paris in June -
= and learn more about Critical Chain and the Theory Of Constraints Gl

= Paris, 22nd to 24th of June

» Lots of world class presentations by (awaiting confirmations): Embraer, Procter & Gamble, McDonalds, BAE
Systems, etc. and lots of world class Theory Of Constraints experts.

= But don't wait until June to start implementing Critical Chain!

Paris

June 22-24, 2020 %%
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Conclusion

%

Thank you for your time

& 3
0y \)
Mt cepmpne™

Any questions’?

To learn more please do have a look at the
40 page appendices: books, videos,
websites, news, discussion groups, etc.

Please feel free to connect with me on LinkedIn
linkedin.com/in/philipmarris

Linked 3]

Project Management the TOC Way — Critical Chain Project Management (CCPM)
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1. Introc
2. Over
3. Critic
4. Critic
5. Critic ¢ %vvvvvvv
6. Critic 6 I l 1 ‘ e S
7. Critic
8. Critic A
9. Case NS
10. Conc A
ATA
11. Appendices (over 30 pages) -
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& oF CONS)Q' Consulting
Nam X : : . .. —
Téel . A series of 4 videos of 20 minutes summarizing & -
"= Critical Chain Project Management 7. T

* 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 \‘ V Critical Chain training — Module
Problems of traditional L ‘ Project planning the

project management Critical Chain way

P Al | f E*ﬂ%’

8= English i <

Execution the
Critical Chain way

[l L]
L=

Continuous improvement the
C nuu1 Chain w; d)f

n;:l
Ill '-‘5
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If you want to learn more, please consider our 2 one days training courses,
in Paris our in your company location

Consulting

=

https://www.marris-consulting.com/en/training-news/training
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OF CON;
TOCICY: To guarantee the durability of the Critical Chain implementation, we recommend a 5-year |
et process for New Product Development in large organizations '1’—' Cy
100% of the initial
"step change" results
but limited autonomy
T and durability
Pilot Projects — The organization is totally
Phase 2 autonomous and achieves
3] | regular improvements
g . Deployment &
2 ' Autonomy 1
qf / : Phase 3 ‘
e |
Z S Sustain & Continuous improvement
5 gb ”!
k= S
A
Year 1 Year 2 Year 3 Year 4 | Year 5 |
Time E
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F e S
'“éc N . ... .. . -
TOCICY: But in other cases the Critical Chain implementation, [
e’ 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.
E 4 weeks to 4 months a
Analysis
& Preparation Monitor
Design Sustain & Improve
Switch to CCPM
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L=
! s The CCPM software solutions are numerous and there are regularly newcomers =
e’ (permanent benchmark available on Marris Consulting website) IT';_L
Concerto
‘ ‘ EM
REALIZATION e " EXEPRON
Dedicated to Improving Project Management. - > o‘.ur’ons INC.
: B Aurora-CCPM
y i eingMana ement
E Sciforma ghlanagem Stottler Henke
Smarter Software Solutions
ﬁ Free LYNX New in 2020 !?
Milliarum (SAP liant
AR Currently being checked out
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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Project
Management

in the Fast Lane

Applying the Theory
of Constraints

CRITIEAI. CHAIN

PO

fobert O Mewbold

SECRETS OF PROCHAIN IEET
PROJECT MANAGEMENT I MANAGEMENT

i = =
ot 1 s Prenn dFEY Bermn o Coeiriinds Wl ierids!
T Wil

THIRD EDITION

i
| AWRENCE P. LEACH
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OF CONs nsulting
7 5 E,
Téel ey
\/ The original book that started it all o
= This is the original book
written by Eli Goldratt Warning: this book is incomplete
who "invented" CCPM since it only covers single project
Elivahu Gold management. It does not deal with
n . .
tyahu 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 ﬁ
addressing a class comprised of many different project environments
(building, New Product Development, Software, ...) it conveys how |
generic the solution is.
- Itis not Eli Goldratt's best book. For instance part of the book covers the ol
problems of MBAs and higher education.
* ]t is mandatory reading for anyone seriously envisaging or involved
in CCPM.
A Busivess NoveL
¥ THE AUTHOR OF THE GOAL AND IT's Not Luck
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Other CCPM books

Factories, People & Results

Marris

Consulting

The Critical Chain
Implementation

andbook

Frow 15 Turn NUMEBER
Oxe CONSIDERATION

Davip UPDEGROVE

ANDREAS SCHERER

BE FAST
OR BE GONE

AGILE
MANAGEMENT

FOR SOFTWARE
ENGINEERING

] - Ijr:;;f.;ra'ufuf
tlre Theory
of Constraints

Jor Business Resulls

Davio |. ANDERSON
Forweeard by Eb 5 m
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e PROJECT
MANIFESTO

HANGING

FIRE

Achigwing Prad i 1o W ld

DALE HOUILE

HUGH COLE

CHANGING THE WAY
¥OUu DO BUSINESS

TAME THE

FLOW

IATREDUETION BY

| et il 11 1 1l Iy
THEDRY OF

CONSTRAINTS
HANDBOLOK

STEVE TENDON & WOLFRAM MULLER

Rolling

Rocks
Downbhill

Profitable Laain & Agile
SOFTWARE DEVELOPMENT

using Golkdrats's T Second Edition

Epiphanized

A NOVEL ON UNIFYING THEORY OF
CONSTRAINTS, LEAN, AND SIX SIGMA
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Appendices

References of Critical Chain implementations throughout the world (#1/10) i

Factories, People & Results Marris

Consulting

© 2020. TOCICO & Marris Consulting. All rights reserved.

Industry

Project Type

Company Results Reference
1 or 33 3 - 30 Bay:
o s ABB AG, Power Throughput mereass over 33% from 300 Bays to 430 Bays per T T
= = Tech. Dirvision [vear.
1 e cyele wduced s 2
Power Engineerng ABRB Cordoba Engincering cyele ime redueed from cight manths bo three worw realization codm
2 = months
= |Mumber of s leted ed from 42 to 54, :
Power Fepair ABB Halle 1_3;;, SRR AT BN & www Tealization com
Comgstraction Theme purk dﬁlgj!" A. PEJ.-k Inereased manber of projects complefed from 121 10 153 wwow realization com
mstall, and conmmission Mudtiforme Gripo

Communications

Product development

Airgo Networks
(Qnaleomm)

Cwvele ime unproved from 19 months to 3 months.

wwwrealization com

Adrpot terminal

2 pulot projects : Control tower project & project of tarmanal

E T fii Vi j ) i ; v tocpractice.
admmstration and arious butlding projects Anplan {Colombia) e T T www. tocpractice com
TARAPETent
Ahuminnm Engineenng Alcar Ale.“' Mumber of projects completed increased over 30%. www realization com
b > Technelopies
Communscations Telecom switch design Alcatel-Lucent Increased thronghput by 45% per person. www.realization com
Software Sofrware development Alna Sofrocare f'::;be e e e projec cemrpletine e warw realization codm
T%.
Antomotrve Product development

Alpine Elzctronics

Delivery dates compliance rate went from 22% to 88%

WIWW. |apan- 10C-A550CLANON of g

TOCICO Webinar CCPM Marris V1.0 20200115
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Appendices

Factories, People & Results Marris

Consulting

References of Critical Chain implementations throughout the world (#2/10) qu

Industry Project Type Company Resulis Reference
Costomized software
Communications fevelugzaent Amdocs 14% meregse mn revenue/man-month; 2044 reduced cycle tume. www . realization com
L
IT IT mstallation Avme (Hitach: Data System) (Remote site installation tune reduced by 54% WWW.eXePron.com
+23% trhoughput (munber of projects completed per month),
Gilass Manufactirmng | Engineening (ETO + NPDY) Asahi Seisakusho ‘Overtime rate reduced by 35% , +50% increase in revenmes with waw.realization com
€500 w profits
Acmal versus planmed went from 4 200% 0 -20%  Hetween 20%
Mlanmfactur Bodler mstallation Babcock 5 I ; WWW . tOC praciice com
2 and 55% reduction of manhours. 40% reduction of eyele me i
Aerospace Adreraft manufacturing BAE RAAF Raduction of TAT (TumAround-Time) by 43% WIWW EXe[Iron com
Project delivered 9.5 weeks earlier than estmated, which was 43
weeks earlier than actually contracied (the contracted delivery
Building Crvil Engineering Balfour Beatty o 3 N ( 3 = www goldratt.co.nk
= i e % date was the clhent's deadline) - m spite of mereased scope of i
work
an i i
Resnires Engineering BHP Hilliton 23% reduction in hours needed to complete www realization com
- project and project finished three weeks early
ABTOSpACE Enginesring Bosing (Military) Radueed requirad wing assembly tinee by 50% www goldratt com
Arrospace Desipn and assemnbly Bocmg SP‘-!” i Doubled throwghput avd decreased cyele tme by 28% www realization com
Intelligence Systems
; 3 Boemg Wing ‘On schedule, under budget. Reduced mred wing assembly
ArTospace Enpmeenng = 3 % & " i g v www_golddrail com

Assembly

time by 50% (F-22).

© 2020. TOCICO & Marris Consulting. All rights reserved.
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Appendices

References of Critical Chain implementations throughout the world (#3/10)

Factories, People & Results Marris

Consulting

L

Industry

Project Type

Company

Resulrs

Reference

Machine manufachuring)

Packaging line development)

Bosch Packaging Systems

100% on-fume delwvery. +27% tumover. 30% cyele hme
reduction for projects =2500 hours

WIWW japan-toe-association org

Commrmumcations

IT Professional Seraces

Bowne & Co (Rapd Solubon

Dy date performance inproved by 30%, lead fimes reduced by

www realization com

Abmaraz Treillo

month

ez websita) Cirougy) 245%
Saving of over $700 mullion with accelerated project and g
Eneroy Cleanup EPnl ol : Py www pmae le-stratemes com
= production required fo mest prject needs =
Power Enginsering CN. Coirentes Inereased due date performunce from 60% io 95% www realization com
Feduced cyele fumes by two to four months, with a 337 million
Sottware Flight sumulation systems CAEUSA 2 ¥ & www.goldratt.com
merease i the manber of prefitatde programs
IT IT Caesar 05% of projects on tume. www_tocico.org
- : California Built and opened new mental hospital in & months that other :
Construction Mew hospatal facility 3 ; 3 it : wWww veciorstrategiss com
' Drepartment of Correchions  |appreaches failed to do m 12 months. =
Software IT Celsa Group Increased completion of SAP projects from 15 to 20 per month www realizafion com
i ’ Central Muclear Inereased number of projects compleded from 19 10 24-30 per
Power Enginesning

wwow realizalion com

Autommoive

Product development

Clrysler

Cwvele tme for protorype bulds reduced from 10 weeks to 3
Foreeks.

wwow realization com

© 2020. TOCICO & Marris Consulting. All rights reserved.
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Appendices

References of Critical Chain implementations throughout the world (#4/10)

Factories, People & Results Marris

Consulting

L

Industry

Project Type

Company

Resules

Reference

Iron ofe fving

Truck oveslanls

Cliffs Matwral

Reesources Michigan Operations

Overhanl duration reduced by 7%

W el mssociates com

Finaneial sarvices

Software developrment

Conflnencs UK

95% of projects on tims

www eriticalehain oo uk

Bunlding

Bunk construction

Comstrvor Veloso

Triple revenues m 2 years. 6% on-ime delivery

WWW_ICico omg

Hinlding

SAP Implementation

Daiwa Howss

2011 Results afier 1st implementation : 26% cycle tune reduction
for SAP module implementation 2015
Besilts after 4 years COPM | +160% of completsd projects per
vear - compared to 2011, =358 paimn on project duration for 58%

www realization com

Buotechnology Engmeenng Damsco (Genencor) Increased from 20% projects on tume o 87%. www . realization com
] 23% mncrease wn engines produced per vear; 30% reduction m
Arrospace Beparr Dielia A Lmes, Inc z 5 3 pa pe www realization com
P‘llEﬁ}P nrnareund time
83% wmcrease 1n ects comypleted 1n first 12 weeks; 75%
Pharmaceutical Broduct development Dir. Beddy's Laboratories s St ) pl 3 wanw realization com
merease i new product lasches year over year.
Energy Installation Dwuke Energy Dioubled thoughput in 3 months www.realization com
: Dresign and ik . . "y
Semiconductor e &2V Samiconductors Cyele time reducad from 38 months to 23 months wanw realization codm
manufacunng :

COMMIHLC ATI0S

Network design and
imstallation

elReom

On-time delivery improved from 75% o 98%+ Average cycle
tunee was reduced from 70 days to 30 days.

www realization codm

© 2020. TOCICO & Marris Consulting. All rights reserved.
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\/ References of Critical Chain implementations throughout the world (#5/10) o
TIndustry Project Type Company Results Reference
LA ey T - From 40% to 90%+ of projects om time, lead time reduced from e
150 days to 30 days. !
T . Within the Tast Equipment departmant, 70% of on-time or <1

Elbit Systems

month delay delivery

www_torpractice com

Pharmaceutical

Development of Docwmnent
MManagement Systems

Eli Lilly and Co

Projects schedule up to 12 months, reducad to 4 months

worw prmiwde org

Pharmacewutical

On-time delivery of 100% with Crifical Chnn versus 60% with

weeks to 5 weeks). Increase of mechanic's productivity by 70%

Product development Eli Lilly and Co traditional project maganement www prochain.com
= - Thme e . am half {
Aerospace MED Erilraer Agrcraft Tum Around Time cut by more than half {from =10

WWW aTTis-cotsulting. com

Constmeetion

Manufactusing plant

emeociables

Reduced 11 -month average project duration to 7 menths.
Increased revemme by 55%, received 4 months earlier

www realization comm

and mamienanee

Increased projects on tume from 33% fo 33%.

Constrection TGV stafion Emesa € 5 million penalty avoided. www realization com

Refrigerator - 3
M +100% throughput in 4vears (oumber of completed projects per
Compressng Product development Emibraco : g www realization com
vear) & 11% lead time reduction
Manufacturing §
Mannfacturing Product development Emmerson 100%5 on-tume delvery. 75% cyele ume reduction EM Strashourg 2016 TOC conference
Helicopter manufaetriin
Aerospace f & Enckson Aw-Crane

www realization com

© 2020. TOCICO & Marris Consulting. All rights reserved.
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\/ References of Critical Chain implementations throughout the world (#6/10) ‘o

Tndustry Project Type Company Results Reference
Ma; i
e R&D Endress ~ Hauser 27004 throughgut, 60% lugher relishlity e
nstnmrentaton - T

Energy Engineerng FMC Technologles S0% reduction m test and final assembly tume. www. pinnacle-strategles. com
sy : Retumed two out of five mircraft o A1r Foree (€ 300 nullion 4
Military Repair Franch Adr Force www realization com
= valve).
95% reduction of pending apphcations. Apphication lead time
Public Instimtion Effictency umprovement Guarantee Fund Lethuania gl it i WWW torieo org
: reduced by 83% L
mnlion Beac repsed from 34 (o 52 new ducis in frst vear, 704 1 d s
Durable goods Product developmen! Hamlion Beach Increased from 34 o i2 ne products in first year, 704 in second e o e
Hrands, Ine year with no serease in head connt
o s Harmns Began fall lugh-tech production m 13 months, mstead of 54-
Semnconducion Plani comsimuefion 1 i 3 www_groldrali com
Samiconductor month ndustry norm
3 20% farter fune to market. Improved projects on tune from 0%
Consumer goods Product development Hemeken, Spamn 0 96% - 1 www.realization com
3

Data Security and

3 0% se in [T integration Thr put in 4 hs. 97% of
Laossless Compression Software infegration Hehon Technelogies .n mcreu.. ey m o oughput in 4 monihs " WWW.eNCPIOn.com
i projects findslecd on tims
IP comes
- Want fromm 20 arcraftsyear to 40irear. Reduction of Turn _ .
Asrospace MRO Helizota e by 579 3 : WIWEXSPIon.com
HE Digital Camera i
Copsumer goods Product development Improved new products from & wm 2004 to 15 lannched 1n 2005, www.realization com

Group

© 2020. TOCICO & Marris Consulting. All rights reserved.
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. References of Critical Chain implementations throughout the world (#7/10) = ot

Tndustry

Project Type

Company Results Reference
Ismera 3
Semuconductor Engmnecnng o 25% reduction m cycle hime, from 84 days to 64 days. www . realization. com
- Sennconducion
Manufacturine Product development Johnston Sweepers Lid 94 on-tme delivery www tocpractice.com
O Design Departient - Due Date Performance increased by
Buildmg Bridge building Juntos &5%, overtime reduced by 20%, subcontractor costs reduced by WWw tocpractice.com
A0 and CT reduced by 50%
30% reduction i confidence cyele, better alipmment of
Buldmg Buldng constmction Faumly Construction Pte Ltd  |depariments & subconiractors mvelved un varous project stages, GoldrattInstimte
abality fo assess the mipact of potential changes
Eneray Design and LaTowmeaan Reduced design and engineering from 15 moaths fo O months, s
=l W fLas b
e mamiactunng Technologes Inc. production enpineenng from 9 months te 5 months.
7-floor building 27-floor iuldmg constraction, mnnimg late with due date several
Buildmg . :unsmwtu:m 23 Lithuanian building company  [times postponed, came back under control according to schadule, W EXEPr0N. Com

delrvered a month before planned.

Engmeering and

Lockhesd Martin

Asrospace Cut adreraft full findsh time by 57% withow redicing scope winw goldratt com
assambly T =
Asrospace Il Ll Corppestation Found additional a(%s capacity without hiring people WWW VACTOTSIrAlEies o
. Wenl from mujor fool releasss were always late (o released on _—
Semconductor Desym LSI Logic 4 " 7 www realization. com
tirme fior three vears in a sow
Lufthansa Techmis TAT decreased by 15-20%%, mechamc's uhlization rates mereased REET
Aspospace MRO www realization. com

Mamtenance International

by 45%
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\/ References of Critical Chain implementations throughout the world (#8/10) i

Industry Project Type Company Results Reflerence
Trusfonmation and Within 6 months, oumber of finshed projects month mulhplied
ledical comphiance with new Mansstad Ziekenhuis Hospital |by 2, projects lead time cut by half and 95% of projects delivered WWW.IDCD 0rg
technology and legislation on time, scope and budget

Improved soffware release intervals from & months to @ menths
Medical Product development Medtrome I : ! = R F

o every 2 months. www.realization.com
Medieal Product development Medtronse, Europa Feduced project cyele time from 18 months to 9 months. www realization.com

Tosurance IT Natioaale ‘.\Ted;ﬁ:mieu g Due Date Perfommance went from 52% to 82% www lociee.org
Texhle Capacity expansion Makodn A scheduled 14-mouth project expected to be finished in May www realization com

2013, project fimshed m January 2013 (10-month duration)

Data Systems and 5/W

Supply Chain NeoCirid 5% sprovement in Time and Material Cost Recovery W EXEPTON 0TI
- integration -
Increased munber of sales projects completed per vear from 72 o R
Codisimer poods Hales Oregon Freeze Dry 171 i A bbb PR wwrw realization com
Gilass Plant engmmeenng Crwvens-Tlmoes Diecreased cyele fume from 6 months to 2.5 months. www realization.com
Emergency room in Cixford-Radeliffa Increased patients through emergency room from <70% within
Health Cars & " . ¥ = 3 T W tecinternational com
Tospital Hospilals, UK four howrs o 100%, whils patient load rew by more than 25%

Increased projects complated per gquarter from five fo eight, and

Pharmacewical Product development P&G Phannaceoticals
’ i 3 on-time rate from $5% to 0%

www realization com
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References of Critical Chain implementations throughout the world (#9/10)

Factories, People & Results Marris

Consulting

L

manufaceing

Industry Project Type Company Resulrs Reference
-1 : 1 delivery fi L=l 1 T 1
Shoe producer Mew Product Development Plasticancho "E‘;’"”P o L . & WINPT0 Com
I a
R 100%% on-time delrvery. Increased from one project at & tume to
Eal Repar Famlcare Weolverion, UK \hree : prey www realization com
Ontime deliveries, cost avordance, reduction w project duration,
Defense MNew Product Development Raytheon cte... example of Tracer Software | duration reduction, schedule www.reyileon. com
went from 7L days to 24, $1.3M cost avmdance
a Enmneenmg and B £ i = -
Manufacturing Rex Materials Groag Lead time down frem six weeks to 10 days WWW_emg-toc com

Communnications

Product developrment

Ricoh

New teleconferance system (PR000) deliverad on-tine without
any compronus on the mtal design

WA lmﬂy]mnagmpm coan

Arrospace

Product development

Satran Group / Sagem

Reduced the average product development lead time of the satire
portfolio by 0%

\.\"-\1~'.mams--:\'.\n.=,11ltun_n.-:'om

Arrospace

Factory plant layout

masdi fication

Satran Group / Sagem

Tatal transformation of shopfloor layout =50% of machimes
moved. Initial estunate 5 weeks, CCPM result 8 days wrth 4
hours of buffer wmised.

l.\“-\1l'.manls-c\'.\n511ltun_|1.c'om

ApTnspace

Procluct developrment

Safran Group [ Sagem

Eecovery plan for an overdve critieal new product devlopment
programme. 300 people. & facilies. Project dehverabiles
pronused to client recalculated and hononred.

Www anams-consuliing com

Broduct Developroent

Seagate Technology

Ot New Product Developrment durations by half

www stottlerhenke com

Constraction

Home building

Shea Homes

Reduced cyele tune by 40% from 91 days to 56 days

wew . vectorstratagies. com
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\/ References of Critical Chain implementations throughout the world (#10/10)

Factories, People & Results Marris

Consulting

Ll

Indusiry Project Tvpe Company Results Reference
Siemens Genetator Went from 110 to 128 projects completed, with 30% mnerense in o
Power Enpineering www realization com
= Engmeesrmg thronghput.
Power Engineering Skiodda Power c.liet:;nr:m;:;i:a“::g;tf::‘:ﬁ t:'l:“ Trom50% to $0% on-time www realization com
Textle Diesign Eloye Group 100%; due date performance with 30% reduction i lead tunes. www realization com
Aggospace Engmeenng Spanit Aerosystems Feduced cyele fune from 12+ months to 7 months www realization com
= EBalding roads, tram route, fram/bus station and Wroclaw
g A% - £ g W AW 4 e L V. y 1
Buldung Infrastructure buldng | Sub-contractor for Wroclaw city ctaadiiem i ariler b st the LIEEA 20172, all delivessd oo tiiis v tocpraciice.com
(Overall CT decreased by awerage 20%, production CT decreased
Plastic Mald Manifacturing Takagi by avesage 109, throughput increased by 30% (mumber of WWW toepractice eom
projects completed per month)
UNITED STATES
&l RITIE: N
MRO Aireraft Mamitenancs TAM MRO M rechisction in TAT, ontime performance and qualiny increassd ;;Eﬁﬂgﬂg\ia?ﬁ{ﬂﬁj:s
TAP Maintananes &
MR Aurcraft Mamtenance En‘;:l:l:: e 21 % reduction in TAT, avoidance of subcontracting expenses ww mromarketing. aviationwesk com
294 £ . s e
Steal Plant mantenance Tata Stael g ﬂ:::sm peoect lime; went froo 11 -day plantied shukdowm fo 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: 3M, Abbott Labs, AMD, BELL, Coca-Cola, FEI, etc....
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Factories, People & Results Marris
Consulting

e

A video website: Marris Consulting's YouTube Channel T_”u_,

https://www.youtube.com/user/marrisconsulting/videos
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To facilitate viewing and video selection use the
playlists:

* English videos

* Critical Chain videos

* Etc.

Project Management the TOC Way — Critical Chain Project Management (CCPM) 80

TOCICO Webinar- Host Philip Marris & Panelist Eli Schragenheim — Wednesday 15" of January 2020



Appendices Factories, People & Results Marris

 OF CONs; Consulting
]
L
s
A permanent news website dedicated to CCPM o
Critical Chain Project
Management new Linkedin Project Management for
discussion group company turnaround
http://www.scoop.it/t/critical-chain-project-management
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Téeic®: A LinkedIn Discussion group dedicated to
“a=r.¢ Critical Chain Project Management

Factories, People & Results Marris
Consulting

E Critical Chain Project Mar

Sl members

rement

. Start a conversation with your group

Wmeersahors. ehs

(o] o

Philip MVRRLS
FEC Warria Consuhing - Expert in Lase wnd Thesey Df Constes

Critical Chain Project Management news and information
website

al-chain-project-management

c-Gold Labed for the quaky of its content.

Urillia  Commant @ You ri3 93

Manage

Project Managerwint of COPM is an

nanagl jects ared

The geal of this greup ks be descuss all aspocis of COFRE

e BB TS

MEMBERS 340 memban

P900958 108

Invite others

B You May B Imrozasd In

Trcughtidnrks on Linkadin
ur i 1Ty

2

Bhear  Iesdrack  Traseyi laemn

Linked B Lirkeadin Canp & zos

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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' Pavindranath Fandian

o Jorurhan Sazic

Why is CCPM net more mainstream?
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o Jenurhan Sazic
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TOCICO CCPM Portal (Theory Of Constraints International Certification Organization)
https://tocico.site-ym.com/?page=project portal

j THEORY OF CONSTRAINTS
INTERNATIONAL CERTIFICATION ORGANIZATION

el | Eomfact Us | Your Cart Sign In | Become a Member! | Home

Welcome to the TOC in Project Management Portal

Success Stories » Project Management Portal

Share I L'J

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 e e L ﬁ
management (CCPM) to its use in information technology and seftware development projects, to and Havedl\ renictese Yet? 0 e e s e
implementations in the Lithuanian government Department of Economy, in a pharmaceutical research and SR -
development corporation and in a massive maintenance, repair and overhaul center for a large airline. These A e e e e rEE
zalartionz illnctrata the nniversal nea of CCOPA acraze industries and acrocs seneranhicallv canaratad and m e v e
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Victoria University Wellington New Zealand — ToC CCPM Research Database '
http://www.victoria.ac.nz/som/research/theory-of-constraints Lot

[
%,
Meamion

& 3
0y \)
Mt cepmpne™

Reference

R Title Author Publication Abstract URL
VICTORIA 3016 Zhang, Ionguang:Song Xowek Dz Eswls | Earopean Jowmalof [ rojct o sing o  cria [ A bulfr sing method based o comprehense revource ightness & [Bapa e sckncediect
FEENTT 88 SILUmIT ¥ the relationships between activities and
resource ightness improve the accuracy of project buffer determination. Physical resource
2016[Crital Chain Projeet Management (CCPM) s George Project Management n Produc [This chapter presents riial chain proet management (CCPM). The [ ips/dx doiorg/10- 10161
SCHOOL OF MANAGEMENT Development ehapter starts with a overview ofthe method and then reltes 1o he
[Theory of Consirains, the foundation ofthe technique. A siep-by-siep
2015/ Quantiative Analysh of Rate-Driven and Duc [Arashpour, Mehrdad: _[Joumalof Construction [Concerns about i nthe
Hirme AboLt s Stucy entre for Labaur, Emplayment and Work Date-Driven Construction: Production Efficiency, |Wakefiekd, Ron Engincering and Management  [residential construction indicate there may be benefits in adopting akernative.
Supervision, and Controllabily in Residentia Projcts [Blismas, Nick: Abbasi, o those tradiionaly used. Reducing ac
015 01 o [Zhang. Song, | Intemational Journal of [One critque or the classic criial chain sequencing methods & that oy [Hips/www tandfonlie.cc
activies” nformaton flow ntractions [Xiwe: Chen, Hongyu: | Producion Rescarch Jresource constraits and logical reatonships between actviies are
St Ruivia lconsideed, whie ineractions of information lows are ignored. However,
Productivity of product design and engincering |Hinckeldeyn. Johannes: | Intemational Journal of [Purpose — Main product design and [hup/d.doiorg/ 10,1083
Other Journals processes Dekkers, Rob: (Operation and Productionengineerin processes has been a paramount challenge for design-drven
Kreuzieldr Jochen | Management lcompanis, which are characterised a high degree of development of
2015 Inchision of siate g management theorkes o projet[Parker, David W.: _IntemationalJournal of Purposc - The purpose of s paper & o explore the benels of miegratig_|ip7/vw emerakdmsigh
LAl s gt @i management [Parsons. Nichlas: | Managing Projets in Business e theory of constaints (TOC), resources-based theory (RBT), resource
. v 3 . Eaa T oo [1sharyanto, Firi ladvantage theory (RAT), with a structured project-based methodology .g..
; neory of Constraints: A Research Database
| Rusaarch Seminais S ¥ 2015[A Model for Continuous Improvement ata South [Ras,E: Visser, k| South Afrcan Journal OF _[South Afriea has a varety of [Bipzvwscrloorg 2l
(Other Journals Aftcan Minerab Beneficiation Pl Industril i lbeneficiaton ly in operation. These phnts must b operated
Neammarch Leparts leffectively to ensure that the end-users of its products remain internationally
Wiartl s Ol el 15| Dynamc monitoring and control of software projet |Zhang. Junguang: St [Jourmalof the Operational [ The improvement 1o e o softwars
T effont based on an effort buffer [Ruivia; Diaz, Esrela | Research Society Jeffort s a challenge for project management research. We propose 1o
= Working Capital |overcome this challenge through the use of a model for the buffer
= Theory of Canstraiats 3015 Prject managemen for uncertainty Wi malipke _[Teang, Angs ermational Journal of [Thi research a nes computer simulaton and Fp3/d dororg/ 10,1000
bjectives optimisation o i, cost and refabilly Production Rescarch caistical analysis of uncertan actviy time, ativy cost, due date and
Backgrow roject budget 10 address qualty and the leaming process with regard to
g = 20031 roge Culle; David, ionalJournal of [Bpd dotor 10,1108
Cortact Us synthesizing strategic theories. W. Parker Productivity and Performance
Management
2014] decompositon heuritis based on muki-botlkneck [ Zha Yingni Lis, | Joumal of Industra Engincering | A decompostion heuritics based on mul-boullencck machines for lrge- [ ipZ/swww Jemorgindes
lOther Journals machins for large-scale job shop scheduling problems [Changiun: Chu, Wet; —[and Management scak: job shop scheduling probiems (JSP) s proposed. In the algorithm, a
o, Ruifeng: L, number of sub-problems are consirueted by eratively decomposing the g
2014[COMIRC Addresses Legacy Hornet Readiness | Wakers, Andrea Naval Aviaton News [According 10 PMA-265, 114 airraft have compkied nspections and are_|hp7iveb.b ebscahost.co
Welcome te the Theory of Constraints { TOC) enline resource, which aims to (Other Journals smtedfor srvie o xtnsions beyond 8000 it bours, i an
2 X tional 102 aircrafl undergoing bigh-ight-hour nspections at Fleet
support collaboration between researchers and praciitioners in the field. 004 Software Proeet Management Theory of Comtrants | Avseman, Anione; [ The Jourmal of Mok Proet_[Consiaits and ks ar o criteal Tators Tt affeetsofware proet_ [Wip7wors oormatmder
lOther Journals Risk Management, and Performance Evaluation [ Aloraid, Nada Ashear; [Management [performnce.more attenton needs to be paid to constains and risks i arder|
Al heTh { Constraints datal Satim. Marians Rezk, o improve performance. In this paper, invesigaton will ke phce o
; @
oul the Theory of Constraints database O Akl o Frope Mamsgement A ok Tor Comraton[CrcalChaProee Namgorent™ (CCPND ey peseied [y o g 100035
5 _ = [Book Section Pl s Aty new project managemment concept,an impartant breakihrough n
IC artickss, books and conferance papars was startad bacdk in 1996, ihe history of project management. CCPM focuses on the uncertainty in
i o ™ 2014|Critcal Chain Method n Tradional Profeet and | Anantatmu, Vital ;[ Intemational Journal of Criteal Path (CP) method has becn under crutiny i recent years as e [ipz/wwww fg-globalcor
with cur first bibliooraphy sobl o inn 2000, |Other Journals Portfolio Management Situations. ‘ebb, James B Information Technology Project [next evolution of project schedule development, the Critcal Chain (CC)
Management (UITPM) [roject management s gaining atension. Advocates of he Crital Chain
ed our recards and have now 3014 Theory of Consraits and T Applation 2 Specie| Litart, Tk et Universtatis Agriclarae [T arie nalyse the possfiies o the practcal tlzation of Gl [ip et mendebacaf62
R e 2 Al areas of TOC Other Journals (Company Skorkousky, Jarom; et Sitvieukurac Mendefanae  |Chain Project Management methodology. Our sty analyzed key processes
- and sanference pape an all areas of TOC. Others, Bruncnsis Irelated to the implementation and uilzation of such a tool in a conerete
databasa here contains journal amcles and cenferance paperd, ta complemeant Vang I this paper, a mult-project scheduling in critical chain problem s addressed.
Cont [Wang, Weinxin: Wang.
onference . Wekxin; Wang.
g L [This problem considers the influerce of uncertainy factors and different
- & A : T Muli-obective optimization model for muliproject [Xu: Ge, Xan-n Advances in Enginceri y
bk y " Y roceedings ective op prof ;. e gincering
the kisting of TOC books compiled by Prof Jim Cox, which is available on the TOCICC Procecdings o 1ot [, obecives 0 acieve completion e o ime of the whok projcts. T [ et
wahsita, 2014] Miigating behavioral outcomes in  mokiproeet | Agarwal, Ak Larson, | Academny of o srugek in managing projeets (t Ead 10 pscarch proquest.cor
@il environment: a modified CCPM mode David M Joumal ‘Whik tools such as PERT and CPM have helped the
[project management process,they have not produced the evel of suceess as
The SOV [ [ Y ity =
. exnivin natah 3k e wil e pubisshed s requiarly indened spreariene s that 014 Viigaing BehavioalOutcomes 1 A Ml Prort | Agarwal, Ak arson, | Acadomy o o sirugge i rocts i bad 10 apahearch pouest o
huild on the great wark done to date, and svailshle 25 3 downloadsble resource for C Journal Environmen: A Modified CCPM Model Davia Managemen Scinees Joumal - [successful conchsions. Whik tooks such as PERT and CPM have hefped the
e o 1 |project management process, they have not produced the level of success as
ctitianars alika. 2014 Critical chain and theory of constraints applicd o |Bevilacqua, Maurizio; | International Journal of Progect | Product development prokects, like many other types of projects, often can [hitp/Awww.inderscienceo
@il yaching shiphuikling: a case study Ciarapica, Flippo | Organisation and Management _[exceed ther planned schedie by S0% 1o 100%. Often ths is aurbuted to
Emanuete: Mazzuto, uncertainy or the unforescen. To compensate forthis age-okl diemma,
Database Categories File File type 2014]The TTLS (TM) modeHntegration of Theory of [Navareo, Carlos I M.; | Procecdings of the 2014 Recently the three most applied approaches into the Operations Contimions _|IipZ/search.proquest.cor
siza |Conference |Conctrainte T oan Mannfactiring and Siv Siema: A |Clatn Marceln G Tndnsirial and Sustome. [Tmnrovement ars Thear af Canstraints (TOCY T aan Manfactiring and Six|
rici roiecth [V - FM] B NE
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A dedicated Critical Chain website (currently only in French)

www.chaine-critique.com

de innovante

irée de |a Theore des Conmanmes (TOC], permer aux

s CONFLITS DE RESSOURCES

PROTEGER LE PROJET CONTRE LES ALEAS

Article sur la Chaine Critique
FE CELE PROJET
Quand le bon sens revelutionne le

GERER LE MULTI-PROJET manage ment de projets
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7N T3
TEIE®: 2015 Conference: -
e’ How to identify bottlenecks in production and projects o

» TOCICO Annual Conference in Cape Town South Africa by
Philip Marris.
= PDF available here: = ——
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/ulXqO860fpUNist=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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LN A dual vi L
'[ "IC § ual 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.
) §p601a1 favours H.l 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. In a 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. : o
* 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
©2020. TOCICO & Marris Consulting. All rights reserved. Project Management the TOC Way — Critical Chain Project Management (CCPM) 87
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L
Logical Thinking
Process
Lean
Management
Critical Chain
Project
Management
Lean
Engineering
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é‘lo$ ge—— /'f;\ ""_j r_J
< : \ w |_|_|
\/ What we do T

= Marris Consulting has a reputation for its capacity to be pertinent in nearly all kinds of
industry. We have worked in over 200 companies helping in designing, making, selling

M i
and distributing: a r r I s

- 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 production, the defence industry, Swiss
watches, steel manufacturing, plastics, bank notes, satellites, gold mines ...

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 to see our ex-clients getting better and better N vy,
many years after we intervened.

= @

B s

© 2020. TOCICO & Marris Consulting. All rights reserved.
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How we do it

Factories, People & Results Marris

Consulting

B

i
[
o

* 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 practise.

We like simple solutions. Simple is beautiful.

Paris, France, 285 & 299 of March 2018
Theory Of Constraints

2Dy International Conference

Philip Marris presents the
38" TOCPA Conference program
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TQREICY: e
¢ Theory of Constraints marketing & awareness activities o

= 5 Permanent news websites (Www.Scoopit.com)

- Theory Of Constraints (English & French) m e e =
- Critical Chain in (English & French) SCW' = P _m :Ehgm
- TLS: ToC + Lean + Six Sigma s - dgus BTSN

) i=hal AWl e
>250 free videos (YouTube Channel) You TUhe | T

Discussion Groups (LinkedIn)

- Critical Chain Linked m

- TLS: ToC, Lean and Six Sigma

2 dedicated websites in French

- ToC in Production

- ToC in Projects faCEbDOk

Others:
- Twitter, Facebook, Viadeo, Etc.
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SN, Ly
© :
TREICY: =
¢ We are honoured to have been able to help... o
8{ 9 .. Il PG Ssarran & &
CilaxesmithK line Procter & Camible Autoliv  arlaNeGroup
20000
AIRFRANCE # SIEMENS FIPSEN SKF s
s QIAGEN
R 1 EURO
B V L G A T H A L E s Np— gﬁxgé & ASTRIUM EII“E!-IL
AJINOMOTO. 8 AL ZGITTER
AJINOMOTO ANIMAL HUTRITION GROUP U MARNNES AN :,:I_l_';x m
AJINOMOTO EUROLYSINE S.A.S. i ~JAEGER LECOULTRE> E ook '( EMgmﬁlirs
@n MANNESMAHR, Das Rohr,
,‘.'\\ 2
DASSAULT VEOLIA i 7 i =) 4
MINAKEM & DASSAUL AR O, PASPALEY <
- +ORSEE -
GETINGE 3¢ | | EADS » AEROSUD
2 €N > "COWER  HADS--ww
gﬂ' AUBERTSDUVAL BEWAB NS
ALIOEN, JCaL I WAL CIF\'CGR l
SARP @ BANQUEBEIIR ANCE ENGINEERING AEROS Martin-Baker
AMBRO & = ThalesAlenia zoonc 2B
- EMERSON. s Space  AEROSPACE B
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Factories, People & Results

Philip Marris, Founder and CEO of Marris Consulting
Business transformation, Theory Of Constraints and Lean expert

b

Marris

Consulting

33 years of experience, 59 years old, Manufacturing & Supply Chain expert

Bilingual & bicultural English/French

COMPETENCIES

= Transformation programs in industry

= Industrial Excellence Expert (manufacturing and product development).
Recognized expert in Lean, Six Sigma and Theory Of Constraints. Often
combines these ("TLS").

= Project Management. Critical Chain Project Management & Lean Engineering.

= Author of an industrial management bestseller in France: Le Management Par les
Contraintes en gestion industrielle, Editions d'Organisation.

FORMER POSITIONS

= 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).

SECTORS / CLIENTS

= Over 240 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

= 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 ...

© 2020. TOCICO & Marris Consulting. All rights reserved.
TOCICO Webinar CCPM Marris V1.0 20200115

MISSIONS / RESULTS

= R&D & Industrialisation / Engineering / New Product Development (sample):

— Aeronautical OEM, 700 p., project durations -60%, On Time >97%.

— Luxury Goods designer and manufacturer. Durations — 65%, Throughput and productivity >+150%

—  Medical Devices: 2 successful CCPM implementations

—  Electric bus battery pack NPD / CCPM

— Aeronautical product industrialisation portfolio: reduced durations and projects finish on time

— CCPM in an industrial equipment manufacturer. Lead times reduced by 45%, Throughput and
Productivity over +150%. Projects completed on time went from less than 25% to over 85%.

—  Several aeronautical product development and industrialisation projects involving up to 500 people
per project in up to 6 different simultaneous 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%.

= Production, Operations & Supply Chain (sample):

—  Worldwide automotive OEM tier 1 supplier: increase in Throughput of 17% in 15 minutes. Savings
>$400M per year. saved relationship with largest customer.

— Large MRO (Maintenance, Renewal & Overhaul) Major European railway operator (France, 200 000
p.): in one of the main factories (940 p.) reduction of the production lead-times for the renovation of
high speed trains from 126 days to 38 days . 8 assignments in 8 factories with similar results.

—  Labour productivity: furniture manufacturer +35% in 6 weeks, M.R.O: 80% in 2 months,
manufacturing equipment (assembly) +70%, ...

—  Automotive Supplier (France, 350p.): Increase in the O.E.E. of the bottleneck, change from 5x8 shifts
to 2x8 while providing the same output.

— Complete reengineering of the Supply Chain of a steel manufacturer: Long term strategic planning,
Sales & Operations Planning, Scheduling. Implementation of TOC/MPC. Increase in 40 points in due
date performance

— 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.
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Factories, People & Results

Tour Maine Montparnasse

27%me étage

33, avenue du Maine

Paris 75755 Cedex 15

France

Tel. +33 (0) 1 71 19 90 40

www.marris-consulting.com
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