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The Commodities Market is now
Schizophrenic!

Bloomberg the Company & Its Products v Bloomberg Anywhere Remote Login Bloomberg Terminal Demo Request

bullish on commodities

Dominic Barton says Copper and oil demand to be fuelled by 2.4b new How the
consumers

- .
Published: 17:44 May 14, 2017 GULF NEWS \é{ com mOdltles

Ed Clowes, Staff Reporter

- ; Bounce Could Finish
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Dubai: The world will see 2.4 billion new middle class consumers
come online in the next 15 years, according to McKinsey & Co’s most
senior executive.

If you're a trader, higher prices can be an existential threat.
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Basic materials issues



Why? Due to four main aspects:

*Increasing demand expectation
*Price turning point

*Bouncing effect

e Unstable regional differences

Basic materials issues



Raw materials are going through an average price rise

McKinsey Commodity Price Index’
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The bouncing effect is here to stay

Since 2009, resource prices have rebounded quicker — World GDP
than global economic output —— MGI Commodity Index
Indexes’
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The Bouncing effect
global prices rebound are quicker than global output
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Basic materials issues
Sources: (1) IMF Primary Commodity Prices @: http://www.imf.org/external/np/res/commod/index.aspx

(2) The World Bank national accounts data @: https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?end=2016&start=2007
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Key resources
are limited and
recycling rates
are still low for
many elements
— this could
partially explain
the bouncing
effect and the
need of new
business
models.

FIGURE 10 Supplies of key resources are limited, while recycling rates for many remain low
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Many resources are forecasted to run out within a relatively short period...
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Regional dispersion is faster and more unpredictable
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New shale gas reserves discovered in United States Fukushima

earthquake

Mass production of shale gas in United States

in Japan

1 Measure for natural gas volume: MMBtu = million British thermal units. Price shown in nominal terms.
SOURCE: World Bank; International Monetary Fund; United Nations Conference on Trade and Development; UN

Comtrade; McKinsey Global Institute analysis
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O Desempenho da Industria Brasileira depende
do Cambio

Taxa de Cambio Real e Quantum das Exportagdes de Manufaturas
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10



s

A

Mas nosso - / \ /
A . . 2,

cambio varia :

MUITO! 1 NS

05

1996 2000 2004 2008 2012

Basic materials issues
— Brasil =— Alemanha — Reino Unido



Manufacturing Industry is getting into a quite critical moment

High Stress in Industry:
Search for Productivity

1 S Product Market Price Industry 4.0, Advanced
A Manufacturing, Lean, etc.

I Basic Materials+Cost+Expenses
A =Value oscilation due to exchange rate

Past Present Future
Basic materials issues



The problem with renewables

* There were ~ 12 billion hectares of
biologically productive land and
. water on Earth in 2011
* Population of Planet: 7 billion
people

Eco Footprint: 12/7 =1.71 hec/person

But today the world uses 2.2 hec/person!!

Source: http://www.footprintnetwork.org/ Push for sustainability



Correlation between HDI and Eco Footprint
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http://www.footprintnetwork.org/en/index.php/GFN/page/human_development_index_graphic

Commodities bouncing effect (CBE) and
environmental pressures (EP) influencing the future
of Industry.

* CBE - Higher risk in manufacturing investments that are highly dependent
on unstable basic materials, less capital intensive business investments in
this kind of manufacturing plants.

e EP - Regulations for the improvement of environmental performance
should keep increasing globally and require adequate response from
industry.

* CBE + EB —increasing product performance and lifetime, circular economy,
recycling, reuse, remanufacturing. More disassembly businesses.

 CBE + EB — New business models will naturally show more acceptance and
financial results bringing value to both customer and supplier

* CBE + EB — Product Service Systems will require more intelligent products
with sensors and connectivity (more IOT systems)

Push for sustainability



Impacts in the Future of Industry — Part 1

* General Impacts

* Increasing customer concerns with residues disposal.

* New business models should come with product as a service and longer life
products.

* More disassembly, remanufacturing and recycling business.

e Impacts on Industrial employment:

* Solutions for supporting clients activities on disassembly, remanufacturing
and recycling should bring new job opportunities.

* New business models (more later) should increase jobs on services until
robots may do it.



HEV, P-HEV, EV 2025 FORECASTS
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HEV manufactured
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The simplicity of Electric Propulsion

Number de Parts (power train):
Combustion power train==+=10,000 to 30,000

Motor

*Cylinder Head
*Cylinder Block
*Piston
*Connecting Rod
*Camshaft
*Rocker arm
*Crankshaft
*Valves, seats,

system
Oil pump
«Filter

Battery charge

Break
*Hydraulic device

*Brake booster

Transmission

*AT or CVT and
torque converter

*or MT and clutch

«Differential

ICE Vehicle

Admission

system
Ignition «Air cleaner

*Throttle
System valve
eIgnition coil “Resonator
«Distributer

Electric==around 200

Exhaust
system

*Exhaust manifold

*Pre-muffler

Combustio
n system

*Fuel tank
*Filter

*Injector

Electric Vehicle

Car electrification



Production of ICE valves and
the use of abrasives

Typical Engine Valve Production Line:

e 1 forging press

e 1 friction welding+turning

e 1 cutoff (abrasive)

e 1 plasma deposition equipment
* 1 double disk grinder (abrasive)
e 2 profile grinders (abrasive)

« 1 form grinder (abrasive) High-mix low volume line (Fujisawa plant)
e 3 center-less grinders (abrasive)
* 1 seat grinder (abrasive) Car electrification

e 1 abrasive belt finishing (abrasive)



New coming drivers

* Chinese new economy:
* no longer infrastructure-driven,
* based on new tech,
* low environmental impact.

* E-buses are priority from now (all buses in China should be electric):
Shenzhen have already 16k e-buses.

* 5% of EV production share in 2020 and 30% in 2030.
* China wants to be "The Driver” in the EV business

* New EV production predictions are always bullish

Car electrification



Evs Impacting in the Future of Industry — Part 2

* General Impacts:
* Less investments on traditional manufacturing infrastructure.
* More new players producing EVs

* Market should still (up to 2030) need high performance on hybrid cars, so
development of optimized components still have space in the next 10 years.

* Newer components related to EV’s, such as: magnets, e-motor shafts, stators, e-
brake systems, tooling for battery manufacturing, foils, electrodes, machines, etc.

* Impacts on Industrial Profile and Employment:

* Progressively less jobs in traditional auto manufacturing after 2020. Expansion
should be focused on EVs and more easily automated.

* Growing need for engineering R&D work on product and process solutions
towards new increased final product performance on HEV AND EV’S, such as:
battery components, E-motors, E-brakes and some systems (battery cooling, air
conditioning, etc).

* New business models for the newer EV business should win (pay per service).
EV’s are 5-10 times cheaper in $/mile

e Autonomous cars should take much longer than EVs to spread since the
challenges are way bigger.



Additive Manufacturing should enable the production of
components for optimized performance

Processes Materials Application
Stainless steel316L e 17-4PH; H13"'
SLM tool steel; Aluminium Al-Si-12 e Al-Si}  implants; aerospace
(Selective 10; Titanium CP, Ti-6Al-4V e Ti-4Al-_parts; engine parts; heat
7Nb; Cobalt-chrome ASTM75; exchangers; molds.

Laser Melting) Inconel 718 e 625
DMLS (Direct Aluminium Al-Si-10Mg; Cobalt- _
Metal L - chrome MP1 e SP2; Maraging Steel; |mplant§; aerospace
Pf‘ a _ase Inconel 718 e 625; Stainless steel ,parts; engine parts; heat
Sintering) | 17-4PH e 15-5PH; Titanium Ti-6Al- | €xchangers; molds.
4V

EBM (El rical o impIant;; aerospace

Beam Melting) Ti-6Al-4V, Grade 2; exchangers; molds.

PLS (Plastic Alumide; Carbon Fibre; PA 1101; implants; aerospace
( PA2200/2201; PA 2221; PA2202; PA parts; engine parts; heat

Sintering)

source: Renishaw; Advanced manufacturing services; EOS; ARCAM Advanced Manufacturing Processes



Some of the technologies available for AM

Process Manufacturer Principle

SLM (Selective

' Fusion of powder layer
Laser Melting)

sLm -
RER IZERE using laser

§ N W N .-
Selective Laser Melting

i
DMLS (Direct CONCEPTLASER

Metal Laser . , nnnnnnn
Sintering) %s .

e-Manufacturing Solutions

L T I!I " . Fusion of powder layer
‘l \

Sintering of powder using
laser

EBM (Electrical

Beam Melting) s it using electric arc
*
PLS (PlaStIC l 'j_ 'w_ Plastic powder sintering
Laser e% : using laser
o o 4 §
SI nterl ng) e-Manufacturing Solutions V“?l

Price(US$)

~US$ 1 Mi

~US$ 300k to
US$ 1Mi

~ US$ 800k

~ US$ 250k a
US$ 800k

Advanced Manufacturing Processes



However AM will not provide finished parts
so, we will need Hybrid processes (Additive + Finishing)

* https://youtu.be/24VmCzT12mk

ROMI DCM 620-5X
HYBRD

Usinagem e Manufatura Aditiva
em um (nico equipamento

Advanced Manufacturing Processes


https://youtu.be/24VmCzT12mk
https://youtu.be/24VmCzT12mk

Light Structures — examples

New materials and light structures



New materials and light structures



Relevance of materials along human existence
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New materials and light structures



Impacts in the Future of Industry — Part 3

The use of hybrid processes will dramatically reduce the amount of sequences
for manufacturing operations (all operations made in one machine) making
automation much easier. So, just work for programmers setters, R&D,
Engineering, etc.

Factory configuration should change to less machines in the lines, less

handling and more integrated process stations. So part manipulations and
more experts in the lines.

Additive Manufacturing

I I I Mlllmg

Locallzed laser Heat treatment

Grlndlng

Polishin
Pollshlng I l

Finished Part

New materials and light structures



Eolic and Solar should be the two big winners and
industrial changers

* Eolic energy:
* Light structures.
* Carbon fiber on blades.
* Huge size and high precision
components, such as gears,
shafts, hubs.

* Solar energy:

* Mirror finishing surfaces for
the concentration plants

* PV should solve the high :
environmental impact in its Performance Evluation

of Renewable Energy

ma nUfa ctu r|ng Sources: The Case of

Brazil

Sustainable Energy Systems



Key grinding technology for ultra large components

* Electricity from wind:

* Business growth encouraged by tax breaks for renewable energy and
green pricing programs

* Technical challenges for grinding those ultra large components

Figure 36: Ultra large components for windmill. Figure 37: Internal grinding for ultra large components.

Sustainable Energy Systems



Impacts in the Future of Industry — Part 4

* General impacts:
e Manufacturing of large components should increase.

* New materials should drive the performance and cost reduction in this
sector.

* Impacts on Industrial Employment:

* Some phases in the manufacturing of large components are too expensive to
automate. Eolic energy should employ lots of people for a long period

* There should be lots of engineering work in the development of new
materials for energy production such as: carbon and glass fiber, light/strengh
alloys, etc

 Finishing of mirror surfaces is not a fully automated process, so, more
technical support will be needed.



The Internet of Things

Automation in Future

population 63 Billion 6.8 Billion 7.2 Billion 7.6 Billion
Connected
Davicas SOO.MIIIion 12.5 ;llion 25 ?on 50 gon
connected
Connected devices
Devices 0.08 than 1.84 3.47 6.58
Per Person people | . - R
2003 2010 2015 2020

10T



This machine is really changing the world!

§==3| - Digital ID
| « Cameras

* Bluetog Video camera

Etc, etc....
10T



Value proposition: the hearth of a business model

Activities Customer

Value

Proposition / relationship

Partnerships Clients
> - segment
| - ‘ \
i O Sales
Resources ‘. channels
= 1
A - A
Costs Revenues

Business drivers



Building new value propositions | Vaue =

Proposition

Elementary Values

” |
Journey \"

\YETe]

. Ideation N
— ., ;..’_

Sl elisldes ' Contradictions |
¥ -@:- D
Empathy Needs o >d .
Map Insights ro&uc S

Opportunities Services
Problems

Surveys, interviews and tests with clients

Business drivers



How UBER has created such huge value in

just 5 years?
THE WALL STREET JOURNAL. = | Tecn

o ARTICLE FREE PASS ciberccoiiani | S12FOR12WEEKS I

Uber Snags $41 Billion Valuation

Investors Place $1.2 Billion Bet Ride-Sharing Service Keeps Breakneck Pace

- - -
o |
INVESTIDORES
oose v 43 a o
<+ UBER
x v

= M

Menlo

t

__ ENCHMARK Olﬂll]a I] Google
achs ventures

Business drivers



The UBER Business Features

Big data based system oriented to
costumer needs:

e Excellent app (combining GPS,
path, payment system and user
evaluation)

e Business model that understands
the client (stress with mobility,
style, values/experience, quality)

* Reliable and predictable service

e Aggressive communication (crisis
are part of it)

* Good management team

* Clear satisfaction indicators in all
levels

* PSS concept

Business drivers



Impacts in the Future of Industry — Part 5

* General Impacts:

* New product characteristics for PSS (or selling the use, or shared use)
* Robust design for longer life,
* Design for Retrofitting with minimum investment,
* Minimum cost of use,
* High reliability,
 Structural and systems health monitoring,
 |T integrated systems for easy access to users,
* On board intelligence and connectivity,

* Impacts on Industrial Employment:

* New business models should support the services with smartphones,
examples are:

* Traceability on products, delivery systems, App based services should automate most of
the service sector.

* With more services available on apps, product should have longer life (to feed the
business model). So, less jobs in production.

* Business models design and systems development is being highly demanded: see the
lack of developers in the SV and now in Florianopolis (Br). The example of CKL.io



Industry 4.0
Automation in the Future (2025)

Online Service 24/7 via chat, Skype,... Siri for Service?
Remote operation - operator free mills (much more usage of robots)

Service for wears and spares will be shifted to e-commerce
“‘Components order their spare parts automatically online”

Based on BIG DATA in combination with artificial intelligence and other algorithms design
of plants and components will be optimized:
-> Very accurate simulation of plants

- New sales approach (online)

Customers will configure there own plants with the
best equipment from different suppliers.

Business models will be changed dramatically, -mm

equipment will have reduced importance, e [ ——

. . ! S Computer and Cyber Physical
data will be much more important as well as Wa‘E'FI':;:j;““'" a’;fe";t“r'i‘ii't':er automation Systems
technological competence and of course competence
in IT and Internet technology

Not the big ones will win, the fast one’s will win

Source: Zeppelin Industries Performance drivers and industry 4.0



Impacts in the Future of Industry — Part 6

* General Impacts:

New 4.0 production lines with connected machines, tools and products
Need for real time data gathering on tools performance

Full control of production systems for extreme productivity

Integrated solutions for big data and factory optimization and control

* Impacts on work:

Smarter products with embedded sensors and cloud data transfer, should drive
lots of development work, but much less basic work.

Control and monitoring systems via Apps, and other easy diagnosis solutions and
user guides using advanced IT tech, such as augmented reality, etc should reduce
the needs of skills and increase the demand on experts.

External big data processing and evaluation products for control optimization,
predictive maintenance, etc. Less telephone calls, more experts, again.

High robustness and safety self controlled tools for industry with the use of
advanced protocols and cyber security systems...again less skills, more expertise.

New business models (again!) with clear value for performance, intelligent online
orders, systems integration, etc

Performance drivers and industry 4.0



Industry 4.0 in Brazil

Summary and opportunities



Who we are?

We are a research center working in Advanced Manufacturing in Brazil for
the last 25 years

Buscar

Histdrico

O NUMA é uma organizagéo que agrega
atualmente alguns grupos de pesqu [o}
Departamento de Engenharia de Producao
(SEP) da Escola de Engenharia de Sao
Carlos (EESC) da Universidade de Sao
Paulo (USP). Conhecas a histéria do
NUMA

'historico/



Some findings after an intense industrial
interaction in Brazil

Assuming that 14.0 is a concept that is much related to the Manufacturing Industry
(born with focus in the auto sector), Brazil shows the following problems:

Most of our R&D partners are not in Brazil: It has been almost impossible to
develolo | 4.0 or Advanced Manufacturing Solutions for the factories in Brazil.
Examples of clients along 20 years are: TRW (worldwide), Chrysler (USA), SAP
(USA-Germany), Saint Gobain (USA). This is a sign: even with local competences,
companies are not able to invest in 14.0 solutions.

Old factories, low performance, high product prices: This has been the main
reality in the auto sector in Brazil. It has been hard to automate and optimize
manufacturing in such plants. They are capital intensive and the margins don’t
justify the investment.

Brazil should have difficulty in implementing 14.0 due to the challenging
characteristics of the business environment. This can be a long discussion, but
without a biF change, manufacturing activity should keep focused in the local
market and far from 14.0 standards.



Summary - on future of work — people needed

* The future of industrial work has been a Grown direction on job demands
topic for speculation since the beginning of
automation and robots (CAD, CAM, CIM, A
CAPP, etc, etc), Intellectual/development expertise
* The subject gets more and more visibility P
with the recent changes in the use of ?

smartphones, new business models, 10T,
and 14.0

Technical skills

* The direction in the change of work
opportunities seems to keep the same
path, but now faster.

It should depend a lot on the industrial
segment, services, etc.

* Generally, the physical and technical skill
will be less and less necessary opening a
hugﬁ gap in the need for expert/intelectual
wor

Physical Skills



A path for the industry Brazil?

* Non competitive basic materials prices can kill the manufacturing industry.
Protecting the raw materials sector has shown a bad manufacturing
competitiveness as result. Competitiveness is a global value, so market
should be open.

* Keep a strong industrial emphasis in sustainable technologies for energy
and mobility: A green path should bring competitiveness. This include light
structures, use of high strength steels (e.g.: with Nb) or non metallic
substitutions, circular models, etc.

» Extend the successful agricultural and mining businesses along the value
chain (mainly when the client is small or acquirable). Remember that Nokia
was a cellulose business.

* Promote new business models based on new tech. Uber is successful as a
business (even in Brazil), and have created more value than any Brazilian
industry.

* 14.0 is here to stay, it is the new industrial paradigm for manufacturing mass
customization. With this in mind, jumping in the competition should get
harder and harder.



Thanks/Obrigado



