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A global aerospace company headquartered 
in Brazil, Embraer has businesses in 
Commercial and Executive aviation, 
Defense & Security and Agricultural 
Aviation. 

The company designs, develops, 
manufactures and markets aircraft and 
systems, providing Services & Support to 
customers’ after-sales.

Since it was founded in 1969, Embraer has 
delivered more than 8,000 aircraft and is 
the leading manufacturer of commercial 
jets up to 150 seats. 

ABOUT EMBRAER
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PRESENTER´S BIO
Mauricio Almeida

Vice president of Engineering for Commercial Aviation, 
responsible for the development of the Ejets-E2 family of 
airplanes and the product modification and engineering 
support to all EMBRAER commercial airplanes in operation.  

Joined Embraer in 1985 as an engineer and has occupied 
different leadership positions in engineering, product 
development and Programs.

Involvement with CCPM dates to 1998, when Embraer started 
applying its concepts in engineering projects. Since 2012 has 
been working to improve the implementation of CCPM for the 
multi-project product modification environment and to new 
aircraft developments. In this period also led the lean 
engineering workstream of EMBRAER excellence program.

Contact: malmeida@embraer.com.br
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WHY TOC/CCPM
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WHY TOC / CCPM
A holistic approach



© 2020 TOCICO

CRITICAL CHAIN 2020

WHY TOC / CCPM
It takes into account human behavior...
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WHY TOC / CCPM

Murphy’s Law:

 

If anything can 
go wrong, it 
will! 

At the worst 
possible 
moment...

Uncertainties are a fact.
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WHY TOC / CCPM

Reduce task safety to create project safety (buffer).

A simple conceptual solution

2 Remove task safety 15 days

10 days

5 days

15 days

10 days

3 Include Buffers 15 days

10 days

510 days

PB - 20 days15 days

10 days

5 days

15 days

10 days

PB - 20 days

20 days

1 Scheduling 30 days

20 days

10 days

30 days
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WHY TOC / CCPM

Buffers protect the constraint (the longest path) of the project.

A simple conceptual solution



© 2020 TOCICO

CRITICAL CHAIN 2020

WHY TOC / CCPM

 

A simple conceptual solution

Act according to the buffer consumption.

ProcedureKPI Status

Monitoring

Risk management /
Prepare mitigation 

plans

Solve issues / 
Implement recovery 

plans
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WHY TOC / CCPM
Buffer management protects the schedule without adding margin.

2014 2015 2016 2017 2018 2019 2020

E190-E2

E195-E2

E175-E2

2012 2013 2021
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WHY TOC / CCPM
A solution for a single project or a portfolio of projects.
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A change of mindset:

FOCUS in the way forward.
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IMPLEMENTATION – 
HISTORY AND 
RESULTS
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TOC / CCPM IMPLEMENTATION
A long journey with two main phases

ToC concepts 
in EDE

(Landing Gear)

CCPM in 
Technological 
Development

CCPM in Executive 
Aviation

199
0 CCPM concepts 

in E-Jets E1

200
2

CCPM in 
E175+ 

Program

201
2

201
3

201
4

CCPM in 
Defense 
Aviation

201
5

CCPM in the IT 
department

201
7

201
8

201
9

"Single queue“
Corporate 
utilization

CCPM in 
KC-390

CCPM in 
Bradar

KC-390
Throughput
Accounting

CCPM 1.0  in 
Commercial 

Aviation

200
9

CCPM in              
E2 Development

CCPM 2.0 in 
Commercial 

Aviation

199
7

ERJ-135

CCPM concepts 
in Phenom dev

200
6
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TOC / CCPM IMPLEMENTATION
Two types of applications

Series (Portfolio of projects)
•Commercial aviation
•Executive Jets

Development  (Single project)
•Ejets-E1 ; Ejets-Plus
•Phenom; Legacy
•KC-390
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TOC / CCPM IMPLEMENTATION

Cycle time Throughput

Initial results (Series)
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TOC / CCPM IMPLEMENTATION
E-Jets Plus development results

Initial
Plan

Final 
Plan
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TOC / CCPM IMPLEMENTATION

ERJ-135

ERJ-190/195/175

Phenom 300

E-Jets Plus

ERJ-170

Phenom 100

Legacy 500

Something missing for the first airplane of a family....

Development results
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TOC / CCPM IMPLEMENTATION

Reduction in the 
resources pool

Aging and cycle increased

Backlog increased

First date 
commitments reduced

Priorities conflicts

Customers complains

• 190-E2 planning challenges:
• How to expand the buffer management 

process to all work packages, in a 
manageable way?

Series Development

BUT in 2013 in Commercial Aviation...
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TOC / CCPM IMPLEMENTATION

Problems identification

(Undesired effects / 
obstacles)

Problems 
categorization 

Problems root 
cause analysis

Goals and 
intermediate 

objectives 
identification

Implementation 
plan (Sequence 
of objectives) 

Execution of the 
plan , following 
the sequence 

 

Improvement plan 

Tools: Current reality tree, Pre-requirements tree, Kaizens, Strategy and Tactics tree, ...

Categor
y 1

Ob
st

a
cle

s

Ob
jec

t
ive

s

Categor
y 2
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TOC / CCPM IMPLEMENTATION

Level 1 – Business Unit
• BU “Contracted Scope”
• Master Phase Plan , Project Progress

Level 2 – Program
• Projects portfolio
• Fever Chart, Commitment pipeline

Level 3 – Project / Work package
• Project plan
• Buffer consumption, critical path

Level 4 – Task 
• Tasks programming
• Burn-down (Scrum or Kanban)

General concept for planning, execution and management

Planning and programming must flow the sequence from the portfolio to the responsible for execution

FL
O

W
D

O
W

N

FE
ED

B
A

C
K
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TOC / CCPM IMPLEMENTATION
Strategy and Tactics Tree for continuous improvement
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TOC / CCPM IMPLEMENTATION
First date commitments
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TOC / CCPM IMPLEMENTATION
Cycle

Project Cycle (PCRs and SPCRs)
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TOC / CCPM IMPLEMENTATION
Application of the series model to development

• Series: A portfolio of independent projects sharing resources

• Development: A portfolio of projects with same commitment date, sharing inputs 
and outputs.
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TOC / CCPM IMPLEMENTATION
Portfolio and critical project view
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Program Launch Entry Into Service

20
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83 months

90 months

111 months

96 months

147 months

66 months

56 months

105 months

66 months

69 months

60 months

190-E2 DEVELOPMENT
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TOC / CCPM IMPLEMENTATION

190-E2: February 29th, 2018 195-E2: April 15th, 2019 

190-E2 and 195-E2 Triple Certification > on time, over spec and under budget
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TOC / CCPM IMPLEMENTATION
Project management achievements

2018 MundoPM Project of 
the Year (Brazil)

2019 Aviation Week Laureate 
& Grand Laureate Awards

2019 ToC Process Ongoing 
Improvement Award

2019 PMI Global Project of 
the Year 
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THANK YOU
embraer.comembraer.com

/embraer
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