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>0 QUE E “INDUSTRIA 4.0”?

= Definicao;

>POR QUE ISSO E IMPORTANTE?

= Modelo de negdcios vindouro;
= Brasil.

»COMO FAZER ISSO?

= Benchmarkings;
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PORTARIA N2 2.091-SEl, DE 17 DE DEZEMBRO DE 2018

Aprova metodologia a ser adotada nos
investimentos em pesquisa, desenvolvimento e
inovacao voltados para a industria 4.0 na Zona

Franca de Manaus e cria o Selo da Industria
4.0.




, e
DESMISTIFICANDO A INDUSTRIA 4.0 ""="

de Engenharia Automotiva

d4th revolution

1st revolution 2nd revolution 3rd revolution Cyberphysical
Water/Steam Electricity Automation systems

= |ndustrie 4.0
® |ndustrial Internet Consortium

®» Made in China 2025

Replacement ofequipment
® Industrial Value Chain Initiative rescan ot insasnc hane

He Rl

= Make in India 100 ~10-20 ~80-90 ~40-50
Replacement Littie replacemsent, High level of Existing
. of as tooling replacement as machines are
= |ndustrie du Futur complete emquipment could tooling connected, only
loom be kept, only equipment was partial
neCessany conveyor beit replaced by replacement of

- nesded machines equipment
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“Considera-se MANUFATURA AVANCADA ou Industria 4.0 todo e qualquer processo Industrial e/ou Manufatura, que utilize

sistemas Ciber-Fisicos de forma integrada e controlados e/ou auto-ajustados e/ou compensados por algum tipo

de inteligéncia artificial, e que ainda possa promover a integragio e interagao entre os diversos niveis,
sequenciais ou ndo, dos diversos sistemas e/ou etapas produtivas e/ou das organiza¢oes (Internas e Externas), nas mais
diversas escalas de amplitude e intensidade que tenha por objetivo proporcionar um desempenho superior, e ainda

propiciando maior seguranca e saude ocupacional. “

Fonte: adaptado de Acatech Industrie 4.0 Maturity Index
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Digitalisation >

How can an autonomous response be achieved?

What will happen?

Value
o/
i

Why 1s it happening?

What is happening?

—4 K
N K

Predictive
Computensation Connectvity Visibility Transparency capacity Adaptability

Fonte: Acatech Industrie 4.0 Maturity Index
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Number of people who drowned by falling into a pool =
correlates with
Films Nicolas Cage appeared in
Correlation: 66.6% (r=0.666004)
1998 2000 2001 2002 2003 2004 2003 2006 2007 2008 2005
A0 drommar 6 films
% 0 drowmings 4 films z
% 100 drownings '\.—p%g o
0 drowmings 0 films
1998 2000 2001 2002 2003 2004 2003 2006 2007 2048 2005

-® Nicholaz Cage =4 Swimming pool drownings
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Fonte: Trefis.

Uber - Numero de usuarios ativos por més
(milhdes)
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Servicos de Transporte de Pessoas — Preco por Distincia Percomida vs. Nimero de Usuanos

Tax_ $6.00

Veiculo Praprio
Convencional
$1.50-0.70

==

-

Veiculo AutSnomo $1.00

T——

Sy -

Transporie Publico *0.30

Fonte: apresentagdo Ford, congresso SAE 2016

12
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Servicos de Transporte de Pessoas — Prego por Distancia Percorrida

Aprox.
$2..50 / Milha

Motonista

Aprox.
$1.00 / Milha

Operador
Operador
Senvico
Servigo
Veiculo
Veiculo

Modelo Atual Servigo de Transporte de Pessoas
com AV Nivel SAE4

Fonte: apresentagdo Ford, congresso SAE 2016




, =
DESMISTIFICANDO A INDUSTRIA 4.0 s Iy

Associacdo Brasileira
de Engenharia Automotiva

wa. FOROSMART MOBILITY
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YV DAIMLER €3moovel (R (Sieachiow
9 - v % DriveNow
i~ BOSCH mytaxi [==la] |2 park
a 9"".'.{‘.'3 . . #moovit @h
P - oot ury ity
UBER &T%\ Grao v W r ﬁ
f::PGHamund w U = " @ Acquisition
TOYOTA HONDA GGO M
TAR[I!_ @ [ Car @' Mo wvar @ Subsidiary / Brand
rrury mskdity HYURNDAI Partnership

Fonte: Center for automotive research



, =
DESMISTIFICANDO A INDUSTRIA 4.0 s Iy

Associacdo Brasileira
de Engenharia Automotiva

‘Goods Producing’ Jobs Falling, Though Stable Recently = ' Distribution of output among sectors, 2010
@ 14% of Jobs vs. 44% Peak in 1943...Services Jobs @ 86% vs. 56% P
0% ”
Goods-Producing vs. Services Jobs as % of Total, USA, 1939 - 2014 ,./
6% /—/

000« +eee e > 2
£ e —
;’ 50% I
o
B BO% oo /
E E 40%
§ 60% - :
] Eam ™ ~—Agriculture
g g
£ 0% - =—Industry
'§ 20%
S —=Services
B 0% oo T
g 10%
o

0%
1939 1944 1949 1954 1959 1964 1969 1974 1979 1984 1989 1994 1999 2004 2009 2014 0% _ _ _
1840 18530 1360 1870 1880 1890 1900 1510 1920 1930 1940 1550 1960 1970 19580 1990 2000 2010

——Goods-Producing Jobs (%) ——Services Jobs (%)

Decade

DKPOR 2o Sursms ol tabor Siatetion, 315, . a7 R
3 et A e B TR T T s P S T T s Sl Ity b b e 1840-1900: Robert E. Gallman and Thomas J. Weiss
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>POR QUE ISSO E IMPORTANTE?

= Brasil.
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Score | 2016 | 2015 | 2014 | 2013 | 2012 | 2011 {2010| 2009 (2008

Countty | " (0-7) 12017 | 12016 |12015| 12014 12013 | 12012 |12011| 12010 |/2009

Singapore | 5,72 2 2 2 2 2 2 3 3 5
Netherlands| 5,57 4 5 8 8 5 7 8 10 8
Sweden 5,53 6 H 10 10 9 11 6 8 9
Japan 5,48 8 6 6 6 6 6 5 7 7
Hong Kong 7 7 7 il S 4 2 1
Finland 5,44 10 8 4 4 8 10 12 13 12
Brazil 4,06 | 81 75 | 57 | 57 | 48 | 53 | 58 | 56 | 64

Colombia | 4,30 | 61 61 66
Chile 4,64 | 33 35 | 33
Peru 4,23 | 67 69 | 65
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Utilizacdo da capacidade instalada Indicador de Custos Industriais - Crescimento médio anual

Dessazonalizado (percentual médio)

83

10,0-

8.2 52 88
81
79 76,5%
77
-1.9
-4,04
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
)
mar/15 set/15 mar/l6 set/l6  mar/17  set/l7 mar/18  set/18 mar/19 Fonte: CNI
Fonte: CNI
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»COMO FAZER ISSO?

= Benchmarkings;
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TECNOLOGIA Gréfico 1 - Ulilizagdo de pelo menos

uma das 10 tecnologias digitais listadas
Percentual de respostas (%)

Automacao digital sem sensores

Automacao digital com sensores para controle de processo
R s e o i Vit i e G e s Pouco menos

Monitoramento e controle remoto da producdo com sistemas do tipo da merade {3'3_5
MES e SCADA (1) empresas industriais
T G R b AL utiliza pelo menos
uma das 10

Automacao digital com sensores com identificacao de produtos e i s
condicdes operacionais, linhas flexiveis tecnologias digitais

consideradas

Sistemas integrados de engenharia para desenvolvimento de produtos
e manufatura de produtos

Manufatura aditiva, prototipagem rapida ou impressao 3D
Simulacoes/analise de modelos virtuais (Elementaos Finitos,
Fluidodindmica Computacional, etc.) para projeto e comissionamento

Coleta, processamento e analise de grandes quantidades de dados
(big data)

S B Utiliza B Nio sabe
Utilizacao de servicos em nuvem associados ao produto ] CAD/CAM B NG
______________ Apenas do respondeu

I Pcnrpnran;ao de :‘»EN:EDS digitais nos Pmdutos B Nenhuma das listadas
(‘Internet das Coisas” ou Product Service Systems)

Fonte: Sondagem CN/
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Gréfico 3 - Barreiras internas que dificultam a adocéo de tecnologias digitais
Total das empresas e empresas que utilizam tecnologias digitais

Percentual de repostas (%)

Alto custo de implantacao = 83

Falta de clareza na defini¢ao do retorno
sobre o investimento

Estrutura e cultura da empresa

Dificuldade para integrar novas
tecnologias e softwares

Infraestrutura de Tl inapropriada
Risco para seguranga da informagao

Nao sabe/ Nao respondeu

20 40 60 80
Bl Total W00 Utiliza tecnologias digitais
Fonte: Sondagem CNI
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Andhra Pradesh - india Michigan - EUA

High e——e High
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o \ \ [®)] {
7] N i £ \ I
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I . . e i) Bio-based | i
@] e - plastics and =9 ¢
+ — O] . ~~
g = composites g
E ) 3 » ——
o O ;
-
% " . & o Blockchain 2 r::; crIJEr:ZC;Er Robot

lockehain . Metal 30 3= A T obotics
o Blockehain Smart peiing © » manufacturing | & gisassembly for
digital = Smart remanufacturing
bwins O]
5 warehouse
o robotics
Low Potential to create sustainable and High , . o .
Low Potential to drive competitiveness High

scalable impact
Source — Accenture Strategy

Source — Accenture Strategy
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9 Phoenix Contact e Lighthouses
Industrial
Automation, DE

Sandvik Coromant
Industrial Taols, SE

9 Procter & Gamble

Tata Steel Consumer
Steel Products, NL goods, G2 Sianans
9 ! Industrial Automation
\ Products, CN
e E— ':\/ e Danfoss
o - :
Johnson & Johnson Vg g 9 E:w Gr.u-upDE //_] Industrial Equipment, CN
0 > DePuy Synthes S '\__\"' o omotive, —
Fast Radius with UPS Medical Devices, IR y 3 - 6 Haier
Additive Manufacturing, US j \ . N Home Appliances, CN
9 R “——e Bosch
Bayer Y -
Schneider Electric o Diwiion -3 Autormotive, CN
Electrical A

"

Pharmaceuticals, IT
Components, FR

o

Bl AT e ;;Z?En_r;;ngi;jtnal Internet
Gas Treatment, SA o

Rold
Electrical Components, IT

Fonte: World Econot
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Data analytics and predictive maintenance | 25% Unplanned downtime of press
. @ Smart autonomous logistics transports + 35% Logistics cost
EMW in HEQEHEFbUFEI- G‘E{n 'I-Ell'l!.lr Smart maintenance and assistance | 5% Rework
Collaborative robotics and automation [ 5% Efficiency in assembly
@ loT enabled machine condition monitoring 1 >90% Benchmark OEE
Digital inventory management | >10% Total inventory
Bosch Automotive in Wuxi, China e codoncal s il Al B o
Digital tool life-cycle management } >10% Tool inventory
Real time labor processing and time tracking + >15% Performance loss
In-process quality control \ NA Scrap
Automatic changes to praducts on prod. line ¢ 50% Change over time
Procter & Gamble in Rakona, Czech @ Enc-to-end supply chain synchonization } 36% Inventory
Republic Digital direction setting t NA Reliabiity and OEE
Meodedling and simulation ¢ NA  Testing time
@ Predictive maintenance through loT f 7% OEE
) e Mixed reality for maintenance work | 20% Time to diagnosis/repair
Schneider Electric in Le |
Energy management through loT { 10% Energy costs
1|i'I-EIU deUII, FI'E"EE" Lean digitization { NA  Time for lean analysis

Smart supply chain- Automated Guided Vehicles 4 80% Time for milk runs
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Digitalisation

How can an autonomous response be achieved?

What will happen?

Value

Why is it happening?

What is happening?

/‘ Computerisation i Connectivity

gt

Predictive
capacity

¥

Transparency

Q

Visibility

Adaptability
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World Map of Car Exports

1. Germany
4. Canada
5. United Kingdom
$48.8 billion . \ \$4 1.3 billion
. (\ * " /
_ °;\

$151.9 billion
| A
9. Belgium | -
$30.3 billion | ¢ = ‘e
l . 4
7. Spain "' 1
$35.6 billion V '}"
A

W L
w

/F % Of World Total Exports

¢ <21.8 <13.2 <7.0 [S2}7 <0.7 <0.1
Article & Source: A

https://howmuch.net/articles/cars-exports-by-country-2016

. .net
http://www. worldstopexports.com/car-exports-country/ ow

10. Czech Republic
$18.8 billion 6. South Korea
~ $37.5 billion

"\..t_‘....__.

3. United States
$53.8 billion \\\

8. Mexico

$31.4 billion \\

2. Japan
$91.9 billion
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Custos de produgao

Bl Materiais e partes [l SG&A Fabricagéo = 0Os custos associados diretamente a

Bl Mzo-de-obra direta Logistica I Outros montadora (todos exceto materiais e
partes) representam ~1/3 do custo
total de produgido, porém sdo

I—@ p.p. responsaveis por ~55% da diferenca
— do custo entre Brasil e México

* 0 custo de materiais reduz a
competfitividade brasileira, sobretudo
por conta dos custos de motor e
transmissao

* s custos frabalhistas e encargos sociais
s30 maiores no Brasil

= Custos de logisfica impactama
competitividade do Pais — por exemplo
custos aduansins possuem peso
relevante (~30 —40%)

«  Os custos de Maiicagdo no México s3o
~3 p.p. menores que o Brasil em funcio
da escala de produgdo e taxas de
depreciacio

Brasil Meéxico

Forndes: Andlise Strategy® com base em vefculos similares produzidos no Brasid e México obiidos pelas monfadoras parficipantes do esfudo
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S MANUEATLRA
‘/ AVANCRDR |

FIHTIMAD
PR AT

A Inddstria 4.0 no Brasil

COCKPIT @
&
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Obrigado!

Felipe Rossi Fanti
Comissao de Manufatura Avancada AEA

ffanti@ford.com
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