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Sources of value creation from emerging technologies

— Self transcendence b Value to the individual

If actualizati I ife?
Posteslion Self actualization How does it change my life%

- Convenience
— Meets basic needs

Motivate

Sustainability Value to society
. Economic growth What value does it bring to society?
Inclusiveness
Wellness
Job creation

Improves access Value to Industry
; Integrates How does it change industry dynamics and supply
Enlarges the pie networks?
- Connects '

Organizes

Better offering _ Value to the Firm

i e b Reduces risk . What does it do to production operations?

i Improves margins

New business models
Safety Eoms fime e Value on the Factory Floor
Health S s What does it do to production operations?
: Shnpbles Reduces cost

Environment Rechices aliont

Quality

Source: WEF, Nov. 2016. NY, USA. Disruptive technologies shaping the future of production.



Six drivers that will be most impactful in
shaping the future of production

Drivers Avenues of Interest

* Understanding implications of advanced manufacturing
Technology technologies Technology

and . . . : i
; * [dentifying technologies that will define the future of & Innovation
Innovation :
production Requlati Global
Global » Distinguishing trends in relation to distributed 8 Gegu ation Economy Trade
economy, manufacturing and expansicons of global value chains overnance & Investment

trade & + Assessing relevance of existing competitions to Future of
investment changing economics of production Production

» Isolating essential skills required for the workforce for
Human the future Natural

Capital and Desianing the role of . g .. Resources &
Skills esigning the role or governmenis and companies in Sustainability

reskilling the workforce
*» Detecting patterns of consumer behavior driving Consumer
Consumer demand Expectations

expectations .« Describing consumer consumption attitudes and
expectations impacting production

Natural * Recognizing the role of new circular economy
paradigm impacting production

Resources & . . :

Sustainability ° Measuring and regulating environment and energy *We have developed a fact base around
demand to incentivize green production each of these drivers

Regulations  + Defining regulatory frameworks that would enable

and innovation, technology adoption and new models «We then developed focal questions for

Governance - |Increasing transparency and protecting citizen’s each fact base
interest

Source: WEF, Nov. 2016. Berlin, Germany. Scenario and Vision Development
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Short term technological drivers

Technological Impacts just following Moore s Law

From the original Indusiry to Industry 4.0:
On the way to the 4th industrial revolution

-

* Digitalisation, sensing and weareables
P 2/ * Autonomous and collaborative robotics
% ‘D | e Hybrid Processes and Products

e Analitcs and artificial Intelligence

jm ; M

4™ Industrial Revolution| Based on Ciber-physical production systems




Automation and Robotics

Challenge Approach

Manual and
complex aircraft =i '
fuselage assembly | S Robotic platform for
5 alignment, drilling and
fasteners insertion

Project phases and Demonstrator model

Phase 1: metrological assessment
Phase 2: drilling evaluation
Phase 3: fuselage assembly
* Fuselage
assembly time:
30 days immp 2 days




Automation and Robotic
collaborative robotics




Sistemas de Manufatura
Projeto: Robo de pintura (Aranha)

Empresa:
Oleo e gas

Propdsito
Rob6 de revestimento

Resultados
Seguranca
Produtividades
Qualidade



Automation and Robotics
Flight simulator

® Robotic Platform Flight Simulator (SIVOR, 2015-now)

2 Robotized flight simulator for training and engineering development.
® Industrial Partner: EMBRAER

" Robots + Cockpit + Models

® Online Trajectory Generation

a Systems Integration
o Software Development

a Mechanical Design (Structural & Journal Weight)




Technology Overflow
Hybrid Processes and Products

/Fuselage Alignment Process

(Patent US 8,634,950 B2)
AME Project @
One-Up Assembly Process

1)
% L] PETROBRAS

1st, Overflow Q 5 i
AGE Project

Patent US 20140173879
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1.4.0 Stages of development

Digitalisation

Structural areas

y

Principle 2

How can an autonomous response be achieved?

Resources

Information
systems

Principle 1

—/~’N w

What will happen?

Principle 1

Organisational
structure

Why is it happening?

What is happening?

R

1 ®

Predictive
Computerisation Connectivity Visibility Transparency capacity Adaptability

Source: Acatech, 2017




Ranking of manufactured goods exports from counftries based on their technological intensity

\

Output per worker (GDP constant 2011

! United II] ENI®™3 United
Germany w States m Japan m G

international dollars in PPP), 2014

Source: Deloitte GMCI2016

‘ us Size of bubble
Advanced economies with higher share of Germany indicates total

high skill and technology in their exports ‘ manufacturing
are placed very high on labor productivity < exports in 2014
measured as GDP output per worker UK 4 , Canada US$2,200 billion

‘, ‘, ; US$1,000 billion

South Korea
\|
Mexico US$500 billion
US$170 billion

India

L L "

40% 45% 50% 55% 60%

High skill and technology intensive exports as a percentage of total manufacturing exports, 2014

< <9

High skilled and
technology intensive
nations whose GMCI
ranks are trending up

Kingdom
US$1,249 billion (2014) US$1,034 billion (2014) US$598 billion (2014 ) US$349 billion (2014 )

Nations with a lower
E % proportion of high
250 skilled and technology

intensive exports
- China E India E Brazil

whose GMCl ranks are
USSZ 198 billion (2014) USS1 74 billion (2014 ) USS75 billion (2014) J

trending down

B High skill and technology intensive Medium skill and technology intensive B Low skill and technology intensive
manufacturing exports manufacturing exports manufacturing exports




Message

£l
D)
A

TALENT

COST
COMPETITIVENESS

WORKFORCE
PRODUCTIVITY

SUPPLIER NETWORK

LEGAL AND REGULATORY
SYSTEM

EDUCATION
INFRASTRUCTURE

Market forces

. Global Manufacturing

Competitiveness

7
8
2
10
11
12

PHYSICAL
INFRASTRUCTURE

ECONOMIC, TRADE,
FINANCIAL AND TAX SYSTEM

INNOVATION POLICY AND '
INFRASTRUC TURE H

ENERGY POLICY

LOCAL MARKET
ATTRACTIVENESS

HEALTHCARE SYSTEM

SC)(# Jl ] - )=

Source: Deloitte GMCI2016



Heatmap: Distribution of skills, mechanical engineers, different industries

Engineering D:
EPC

Inspection
Piping

Pumps
Commissioning
Project Engineering
CAD

AutoCAD

HVAC

MEP

|
Al

Machining

Solidworks

Sheet Metal

Design for Manufacturing
Product Design

R&D

=

Manufacturing
Engineering Management
Simulations

Systems Engineering
LabVIEW

GD&T

PTC CREO

CATIA

Finite Element Analysis
ANSYS

MATLAB

< =

Design

Chemicals

Machiner
Automotive

Engineering
Construction

Oil and Energy

Mining and Metals
Industrial Engineering
Industrial Autornation

Manufacturing
Defense and Space

Aviation and Aerospace

[
skill ss relevant ski Source: WEF, jan 2016

Highly relevant




Cognitive Abilities

» Gognitive Flexibility

» Creativity

» Logical Reasoning

» Problem Sensitivity

» Mathematical Reasoning
» Visualization

Physical Abilities

» Physical Strength

» Manual Dexterity and
Precision

Basic Skills

Content Skills

» Active Learning

» Oral Expression

» Reading
Comprehension

» Written Expression

» |CT Literacy

Process Skills

» Active Listening

» Critical Thinking

» Monitoring Self and
Others

Cross-functional Skills

Social Skills

» Coordinating with
Others

» Emotional Intelligence

» Negotiation

» Persuasion

» Service Orientation

» Training and Teaching
Others

Systems Skills

» Judgement and
Decision-making

» Systermns Analysis

Complex Problem

Solving Skills

» Complex Problem
Solving

Resource Management

Skills

» Management of
Financial Resources

» Management of
Material Resources

» People Management

» Time Management

Technical Skills

» Equipment Maintenance
and Repair

» Equipment Operation
and Control

» Programming

» Quality Control

» lechnology and User
Experience Design

» [roubleshooting

Source: World Economic Forum, based on O*NET Content Modal.

Source: WEF, janeiro de 2016




Source: Future of Job Survey, World Economic Forum, 2016.

30%

of the current

jobs did not

exist 10 years
ago

65%

of children will
work on jobs that
do not exist
today

LLNC : l}lm‘z
m& ,

Wuﬁé '«uf.'

Over 3 bn people work
with some type of
professional contract




Educacao Inovadora

MBI em Educacdo para o : S—irtOJm eé!) g"'
Profissional do Futuro - uacoes,,
Aprendizagem

ENSINO MEDIO

CONECTE

LABQRATORIO
Aerty

SENAI

Cursos de Engenharia
ENGENHARIAS Faculdades SENAI. P




RENOVACAO DE
PORTEOLIO

47 %

FATURAMENTO COM
RECEITAS DE SERVICO



Conclusions .....

that | do not have and I do not feel that | will have them
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Immediate impact

* Increase of the geopolitic
volatility

» Fast urbanization

* Mobile internet and Cloud
technology

* Advancements in
computing capacity and
Big Data

» Crowdsourcing, shared
economy and P2P
plataforms

+ Changes in the workplace
environment and restructure
of work flexibility

» Climate change, natural
resource scarcity and the
transition to a greener
economy

2016-2017

* New sources of energy and
technologies

* Internet of things

+ Advanced manufacturing
and 3D printing

» Longevity and the aging of
societies

* New consumer cocerns over
ethical issues and privacy

* Increasing women
aspirations and financial
power

2016

2018-2020

» Advanced robotics and
autonomous transportation

« Artificial intelligence and
inteligente machines

* Advanced materials,
biotechnology and
genomics

How long will these changes take place?¢

Source: Future of Job Survey, World Economic Forum, 2016.
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