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Agenda

1. Laindustria 4.0 iqué es?
2. Tecnologias implicadas
3. ¢Que esta sucediendo en la actualidad en las empresas?

4. Como innovar para aprovecharlas y beneficiarnos
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Consciente que la industria es clave para la creacion de empleo y la innovacion -es un
multiplicador-. En 2011 el Gobierno aleman elabordé una iniciativa que llamé Industria 4.0 Industria 4.0
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Un poco de historia
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18! Century 20" Century 1970s 2010+
Introduction of mechanical Introduction of mass Use of electronics and Cyber-Physical
production powered by water production powered IT for automation Systems (CPS A
- (1st PLC - Schneider Electnc
and steam by electrical energy o >
o
U‘
1% Industrial Revolution 2" Industrial Revolution 3“ Industrial Revolution 4" Industnal Revolution
Industry 4.0"
Schneider

GEloceric

La industria 4.0 es la evolucidon natural de las revoluciones industriales anteriores.
De la mecanizacion del trabajo manual s XVIII, a |la automatizacidon actual, a las
maquinas y procesos inteligentes e interconectados que ofrece la Industria 4.0

Manel Rios del Rio (jmanelrios@invintia.com) invintia



2)

Sociedad
siglo XXI|
demanda nuevas cosas
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PERSONALIZACION:
los clientes quieren productos adaptados a sus necesidades y para ya
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GLOBALIZACION:

- Mercados y cadenas de suministro conectada extendidas por todo el mundo.

- Demandas y competencias globales.
- La gestion mas compleja —gestion de necesidades, planificacion, logistica, etc.
— Constante traslado de producciéon y puestos de trabajo a otros paises
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SOSTENIBILIDAD:
Cambio climatico, reducciéon de residuos, eficiencia energética, consumo

responsable... son variables a incorporar
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SOCIEDAD DE LA INFORMACION:
- Mundo conectado, rapida difusion de las ideas, constante nueva llegada de productos,
procesos y modelos de negocio
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DEMOGRAFIA:
envejecimiento en paises mas desarrollados, crecimiento poblacién que demandan
productos...
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NEW
TECHNOLOGIES

NEXTEXIT #

o
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NUEVAS TECNOLOGIAS:
Maximizacion tecnoldgica procesadores, semiconductores, mucha mayor
capacidad de procesar. Internet, conectividad.
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Industria 4.0

... h0s puede ayudar
a responder
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Industria 4.0, las tecnologias
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Industria 4.0, Planta del futuro

Industry 4.0 ecosystem

> Give sense > machines
CYBERAELURITY |® i B oasy 4| INTRLLIGENGE | > Sensing clecing and analyzing da
> Stronger protection for CLOUD gy, .
intemet based COMPUTING > Collaborafive manufacturing > ggsbmer & marketing
> Wechnobgy products ( v S — = 2 > Flexibility X
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- > Scrap eliminabion > Smart value added products > Real time - Autonomy - > Flow optimization THINGS
> Fully integrated > Mass customization > Technical differentiation Productivity > Incr. secunty
supply chain > Rapid prototyping > Connectivity > Full transparency on data > Lower costs > Object tagging
T IN b PLANT OF THEFUTUREA | | || ~Iemetobect
> Perfact coordinalion Q PLANT OF THE FUTURE B/ power radio
T CLUSTER OF PLANTS/ > Real ime data capture
> Optimized stocks
\ \ L ’ > Reduced waste
/"/r RESOURCES OF THE FUTURE > Clean and renewable energies
I > Energy Storage
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ALTERNATIVE / NON CONVENTIONAL SOLAR' GEOTHERMIC

> Altemative raw matenals

Fuente: Roland Berger
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Industria 4.0, beneficios y costes

v

¥ 20-40% costs 5§y Rninen

productes deficients

' 2050% Costos ‘2040% Vida

explotacid inventari maquines

- Models de negoci

Font: Informe Industric 4.0 2015, Perlament Europeu
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BENEFICIO de las industrias actuales.
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f I:.I )
....... /
h = — Simulation
Big Data
Augmented |=| G{—No System
Reality * 4 = J Integration
: Industry 4.0 ;
l -

Additive Internet of
Manufacturing Things
Z I\
T S

Cloud Cybersecurity
Computing

Manel Rios del Rio (jmanelrios@invintia.com)

Y la industria ha de dar
respuesta a todos estos

retos y demandas.
Sistemas:

- mas rapidos,

- flexibles,

- mas sostenibles,

- menos costosos,

— personal cualificado
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Conclusiones de futuro

>>1. TODO CONECTADO

Todo lo que pueda ser automatizado se automatizara
Todo lo que sea conectable se conectara
Todo lo medible, controlable para la toma de decisiones se utilizara

>> 2. INTELIGENCIA ARTIFICIAL

Software para el procesamiento de la informacidon y toma de decisiones o sugerencias para que el
hombre las tome

>> 3. NUEVOS MODELOS DE NEGOCIO

Nuevas empresas comprendiendo la realidad, la demanda, las necesidades, trasladandola a la
produccion. Granjas 3D

>> 4. NUEVOS PERFILES PROFESIONALES

Ingenieros disenando, controlando productos trabajando con todas estas nuevas tecnologias.
Operarios capaces de cooperando con maquinas y robots. Personas que desarrollen soluciones —

superar a la maquina que procesa pero no conecta puntos-
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La implantacion
de la Industria 4.0
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PRODUCTIVITY
PARADOX

La bajada en la productividad de los ultimos afios y décadas, esta
ocurriendo en momentos de grandes cambios tecnoldgicos,
globalizacion de la cadena de valor, aumento en los niveles de
educacion... factores, todos ellos, relacionados con la productividad
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DIFUSION DE
LA INNOVACION

-invenciones, tecnologias-
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Efecto de la electrificacion
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Echoing electrification

US labour productivity, year 26=100
=== Information technology === Electrification
(beginning 1970) (beginning 1890)
250
200

150

100

SAannansabannannaslannanranadansnnannaloannannaalannaniay 50
1 10 20 30 40 50 58
Years

Source: Chad Syverson, University of Chicago
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Si, la innovacion ya esta teniendo efecto,
pero no de igual manera en todas las empresas

Labour productivity; index 2001=0

Manufacturing Sector

0.5
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En el SIGLO XX innovar “era mas facil”: Les TIC's en 1970 —
EXCEL, SU GRAN IMPACTO EN LA PRODUCTIVIDAD DE LAS EMPRESAS

THE HISTORY O

Microsoft Excel

FROM [1978 - 2013]

How Electronic Spreadsheets came to Existence?

In 1978, Harvard Business School student Dan Bricklin (the father of Modern Day
Spreadsheets) had to do some analysis
task for his case study. To do this he had
two alternatives: 1) do it by hand or 2)
use a clumsy mainframe program, Bricklin
thought there must be a better way.

He envisioned “an electronic blackboard

and electronic chalk in a classroom”,
By the fall of 1978, Bricklin had
programmed the first working

VisiCalc - The First Ever Electronic SpreadSheet

prototype of his conce
manipulate a matrix o

t which he named VisiCalc. The first version of VisiCale could
e columns and 20 rov
modern day spreadsheets but still VisiCalc was an instant succe

A Brief History of Microsoft Excel

1978

e
VISICALC

It was the first ever electronic
spreadsheet program, originally

released for the Apple Il. Capabilities 1980

include: Basic arithmetic ¢

Instant automatic recalculation and

Scrolling. SuperCaIc
SuperCalc was a spreadsheet application
published by Sorcim, it was originally
bundled along with WordStar. SuperCalc
1982

was notable for being one of the first
dsh

. P progt capable of

iteratively solving circular references.

Multiplan was an early spreadsheet
program developed by Microsoft.
FExcel-From-1878-2013.png?quality=100&strip=all

1982

Multiplan was an early spreadsheet
program developed by Microsoft.
A fundamental difference between
Multiplan and its competitors was
Microsoft’s decision to use R1C1
addressing instead of the Al
addressing introduced by VisiCale.

1985

Microsoft Excel g

Excel 1.0 was one of the first
spreadsheet programs to use a
graphical interface with pull down
menus and a point and click
capability using a mouse peinting
device, The first version was only
released for Macintosh.

1990

Micrasoft

Excel 3.0 included toolbars,
drawing capabilities, outlining, add-in
support, 3D charts, and many more
new features.

Excel 5.0 was a major upgrade
which included multi-sheet
workbooks and support for VBA.
This was a major break through
as now users could record macros
to automate repetitive tasks.
[Note: There & no Excel 6. This was done
to make sure that al the Mirosoft Office

2ppications would have the same verson
number.

was notable for being one of the first
spreadsheet programs capable of

iteratively solving circular references.

Lotus 1-2-3 improvised on all the
basics embodied in SuperCale.
Along with being a spreadsheet,
it also offered integral charting,

graphing and rudimentary database

operations.

1987

NN

Excel 2.0 was the first Windows version of
Excel and was labelled “2" to correspond

to the Mac version. This also included a
run-time version of Windows.

1992

Excel 4.0 was the first popular version

of Excel, It had better mouse implementation,
more shortcuts, customizable toolbars and

introduction of fill handle.

1995

Excel 7.0 is also known as Excel 95.
It was the first major 32-bit version of

workbooks and support for VBA.
This was a major break through

as now users could record macros
to automate repetitive tasks.

[Note: There & no Excel 6. Ths was done
to make sure that all the Mkrosoft Office
applcations would have the same verson
[number.

1997

S~ —
"Bxcel

Excel 8.0 is also called Excel 97.
It introduced the paper clip office
i lidations and a

Excel 7.0 is also known as Excel 95.
It was the first major 32-bit version of
Excel. Almost no external changes, but

it was faster and more stable.

new interface for VBA developers.

pre——— |
Excel 10.0 was a part of Office XP.

It had some useful features like
Background formula-auditing
which identifies potential errors in
the fi las and capability to recover

Excel 9.0 is popularly known as Excel 2000.
Improved the Clipboard to hold multiple
objects at a time, It also introduced the

feature of Excel Self-repair.

2003

spreadsheets whenever excel crashes.

2007

o
Office Excel 2007

Excel 2007 introduced the .xdsx format
and .dsm format for workbooks with
macros. The major change was the
introduction of Ribbon menu system.

Excel May be this has some connection

Note: There & no Version 13 of Microsoft
with Numerology. :-)

2013

" A Excel
Excel 11.0 or Excel 2003 and was a part Office
2003. It included the features like: improved
support for XML, a new "list range” feature
and the Smart Tag enhancements.

2010

o—

Mcronct
5 Excel 2010
Excel 14,0 also known as Excel 2010 was a
major upgrade. New features include
ded image editing ¢
sparkline graphics, improved pivot tables,
ability to customise the ribbon and more

PR

Excel 15.0 also known as Excel 2013,

is the latest version of Microsoft Excel.

c | formatting options.

Manel Rios del Rio (jmanelrios@invintia.com)
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En el SIGLO XXI innovar ya no es tan facil

La evolucion de las TIC’s y su impacto en la empresa

We are babies.

1960s

Technology has little impact.

Itis a curiosity.

The company is king, but a
benevolent king. Good focus
on customer satisfaction, but
customers have few options.
Communications makes
global business difficult so
customers make
geographic-based decisions.

We are still children.

1970s

Technology is for academics
and has little impact.

Greater focus on margins and
revenue. Customers become
concerned about monopolies
as customer satisfaction has
less importance.

We are still children,
but we can pout to
get what we want.

1980s

Technology invades the home and
starts to change behaviors.

Customers become increasingly
concerned about company
practices and lack of customer
satisfaction. Communications
have improved to help customers
make more informed decisions
and to have better choices.

Like teenagers, we
now have some
control but don't know
what to do with it yet.

1990s

Technology is now everywhere. A
great leap forward. It begins to
connect us around the globe.

e-Commerce helps give
customers a greater - and more
informed - range of decisions.
Companies use the web to make
themselves more accessible but
havent begun truly focusing on
customer relationships.

We are growing up, and

feeling pretty cool about it.

2000s

Technology enables more seemless
communications across the globe.
Growth is explosive, but like
“explosions” is uncontrolled - all over
the place.

Social Media allows customers to
articulate their satisfaction with
companies and make decisions based
on the company’s behavior, not just
on price alone. Companies begin to
react and change.

Welcome to adulthood!

2010s

Technology becomes fully intergrated
into our daily lives. We live more fully in a
digital world.

Social Businesses are the evolution of
companies now keenly aware that how they
act and how they engage with customers
can be more important than price, that the
relationship is part of the value.
Companies allow greater transparency into
all apsects of the company and use social
media channels to effectively engage with
customers, but with a focus on WHAT the
customer wants and HOW best to deliver
it to the customer.

Empresas nada
inforamtizadas

* Para las grandes,
sistemas rigidos
transaccionales

Manel Rios del Rio (jmanelrios@invintia.com)

con programas
gue ayudan en
funciones
administrativas
y contables

* Llegada del PC I

* Laaparicién de
ERP, primero
finanzas e
inventarios

* Llegada de

Internet para

informacion

* Latecnologia
movil, inicio de
las resdes
sociales

* Internet en
transacciones

* e-commerce
e Digitalizacién

* BigData

* Redes sociales

* Internet of Things
* Hiper conectividad
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Para poder beneficiarme (1)
Industria 4.0

Precondiciones
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Precondiciones. DAFO Industria 4.0

Table 7.1: Industry 4.0 - SWOT table

—

e Increased productivity, (resource) e High dependence on resilience of
efficiency, (global) technology and networks: small
competitiveness, revenue

e Growth in high-skilled and well-
paid jobs

e« Improved customer satisfaction -
new markets: increased product

including standards, coherent framework,
Iabour supply with appropriate skill

customisation and product variety e Ad Implementation
e Production flexibility and control e« Potential loss of control over enterprise
¢ Semi-skilled unemployment
e Need to import skilled I|abour and
integrate immigrant communities
Opportunities Threats

e Strengthen Europe’s position as a e Cybersecurity, intellectual property, data
global leader in manufacturing privacy
(and other industries) orkers, SMEs, industries, and na

e Develop new lead markets for economies lacking the awareness and/or
products and services means to adapt to Industry 4.0 and wh

e Counteracting negative EU consequently fall behind
demographics e Vulnerabili ility of global
e Lower entry barriers for some value chains
SMEs to participate in new e Adoption of Industry 4.0 by foreign
markets, links to new supply competitors neutralising EU initiatives
chains

Fuente: Report Industry 4.0 European Parliament 2016
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Precondiciones para la implementacion Industria 4.0

Chart 3.2: Preconditions for implementation of Industry 4.0

0 20 40 60 80 100 120 140 160

0
Standardization N 147
Process / work organisation EE==syEm——ge——ms————r——_m 129
Available products I 98
New business models NG 85
Security / know-how protection I 78
Available skilled workers NN 70
Research NN 64
Training / professional development N 42
Legal framework N 30

Fuente: Report Industry 4.0 European Parliament 2016
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Guia autoanalisis modelo de madurez Industria 4.0

Manel Ric

Nivell 1
Conscient

Nivell 2
Principiant
Digital

Nivell 3
Competent

Nivell 4
Expert

Nivell 5
Lider Digital

Processos productius

Processos parcialment *
automatitzats sense
consideracions de
digitalitzacio.
Manteniment reactiu.

Full de ruta per la .
digitalitzacio dels
processos.

Pla de manteniment
preventiu.

Primers processos .
productius digitalitzats i
integrats.

Planificacio i control en
base a KPI's i regles de *
coneixement expert.
Tragabilitat parcial.

Totalitat dels processos *
automatitzats i

integrats a la

plataforma 14.0 amb .
gestio i control en

temps real.

Primeres solucions
d'optimitzaci6 de
processos i
manteniments

predictius en base a
sistemes intel-ligents.

Processos L2
automatitzats,
digitalitzats i integrats
verticalment amb .
capacitat per treballar
amb lots minims i .
personalitzats.
Optimitzacié amb
simulacié i
virtualitzacio.
Subprocessos
autonoms, maquines
autoconfigurables i
vehicles autdbnoms en
planta.

Manteniment predictiu i
prescriptiu.

Productes, serveis | nous
modeis de

negoci

Productes, serveis i models
de negoci tradicionals
sense solucions digitals
implementades.

Full de ruta per la
implementacio i
desenvolupament de smart
products i serveis digitals.

Primers productes amb
solucions digitals, segurs i
amb connectivitat a la
plataforma integrada.
Digitalitzacio dels serveis:
primers serveis digitals al
navol i millora dels actuals
amb I'Gs de dades.

Cartera de productes i
serveis digitals basats en la
connectivitat i les dades.
Nous models de negoci
gracies a la digitalitzacio,
amb solucions integrades
pel client (B2C o B2B2C) al
llarg de la cadena de
subministrament.

Cartera de productes i
serveis digitals
consolidada.

Nous models de negoci
disruptius.

Lots de pega Unica i
personalitzacio total.
Tragabilitat total i completa
dels productes (i
components) en tota la
cadena de valor.

Sistemes d'informacié .
basics, aillats sense
elements de seguretat
basics.

Xarxa de comunicacions  *
industrial basada en
estandards. .
Sistemes de gestio
corporatius; ERP, CRM,
PLM, MES, etc.
Conceptualitzacio de la
plataforma integrada de
gestio de la produccio.
Mesures basiques de
seguretat.

Pla de seguretat des del
disseny.

Plataforma loT integrada  »
amb funcionalitats
basiques de control i .
planificacio.

Integracio vertical dins
I'empresa amb la

integracio dels diferents
sistemes de control, de
gestio i de cicle de
producte existents
(SCADA, ERP, CRM i

PLM, MES).

Ciberseguretat TI/TO per
capes.

Plataforma loTamb b
funcionalitats avangades
basades en sistemes de
suport a la decisio,
predictius i

recomanadors, amb la .
totalitat de plantes i
processos integrats.
Ciberseguretat amb
sistemes de deteccid i
resposta en temps real.

Integracié amb sistemes  *
de gestio de tercers.
Plataforma amb
funcionalitats de
simulacié i virtualitzacio.
Infraestructura TVTO
modular i escalable a
futures millores.

Millora continua de les
solucions de seguretat.

Dades & analitica

Dades basiques
operacionals, en multiples
estandards i suports
d'informacio.

L'analisi de la informaci6 es
realitza de forma manual.

Pla per la gestio activa de
les dades.
Conceptualitzacio i disseny
de la Base de Dades de
coneixement integrada.

Base de dades de
coneixement centralitzada.
Captura i
emmagatzemament de les
dades d'interés dels
processos i productes.
Primers algoritmes per
I'analisi i extraccio
d'informacio.

Models d’analitica de
dades amb técniques de
machine learning per la
generacio de nou
coneixement.
Incorporaci6 de dades
externes a I'empresa
(mercat, xarxes socials,
entorn...)

Millora continua de la base
de coneixement amb
informacio de l'ecosistema.
Millora continua dels
models predictius i de les
solucions de machine
learning.

Organitzaci6, estratdgia y
RRAHH

Dubtes sobre el .
potencial de la 14.0.
Estructura tradicional,
sense estratégia per .
I'adopci6 de la 14.0.

Pla d'implantaci6 14.0  «
alineat amb estratégia

de I'empresa. .
Inici dels primers
projectes pilot.

Avaluaci6 de .
conveniéncia de suport
expert en 14.0.

Generalitzaci6 de .
I'adopci6 de la 14.0.
Coordinacié TUTO.
Solucions mobils per la
interficie Home- e
Magquina (HMI) per
formacio, control,
manteniment i

seguretat. .

Indistria 4.0 element  ~ »
estratégic.

Pla de formacio en
tecnologies digitals.
Incorporaci6 de nous
perfils d'analitica de
dades i tecnologies
14.0.

Es reforga el
departament de TI/TO
de I'empresa.
Solucions de AR per
HMI.

Pla de millora continua  *
en I'ambit de la 14.0 en
tots els nivells i ambits

de 'empresa.

Pla de seguretat

(holistic) amb gesti6 de

la continuitat del negoci
davant incidéncies. .

Ecosistema de negoci:

clients, proveidors | socis

Relaci6 tradicional via
teléfon, fax, i correu
electronic.

Web corporativa amb
informacié general i amb
poc contingut de valor.

Distribuci6 per diferents
canals (online i offline).
Web corporativa amb
funcionalitats i informacio
de valor.

Integracio de la
informaci6 amb eines de
gestié i analitica (CRM).

Estandarditzaci6 de
protocols i nivells de
qualitat de servei (SLA)
amb socis i proveidors.
Pla de comparticio de
dades i gestio de la IPR
amb els actors de
I'ecosistema.

Primeres digitalitzacions
de les relacions amb
tercers amb
automatitzaci6 de
comandes.

Gestio individualitzada i
proactivitat vers al client.
Integracio6 horitzontal
amb tercers: integracio
dels sistemes
d'informacio i relacio
automatitzada amb
clients, socis i
proveidors.

Consolidacio i millora
continua de I'ecosistema
de negoci de I'empresa a
través de la integracio
horitzontal de sistemes i
I'automatitzacié de
processos.

La col-laboracio
horitzontal és un dels
pilars de I'empresa.

smartCAT

Fuente: SmartCatalonia
smartcatalonia.gencat.cat/
web/.content/02_Projectes/
documents/SmartCAT_Model-
maduresa-14.0.pdf
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Para poder beneficiarme (2)
Industria 4.0

Habilidad para transformarme

Manel Rios del Rio (jmanelrios@invintia.com)



Si queremos perdurar necesitamos, olas de innovacion

Rendimientos

Tiempo

Manel Rios del Rio (jmanelrios@invintia.com) invintia



o Industria 4.0

e TIC's

. Digita\izacién

e e-commerce

o Big-data

. Biotecnologia

. Nanotecno\ogia

o Robotica '
« Impresion 3D

e Nuevos modelos de negocio

. Redes sociales (facebook, twitter...)
e Lean manufacturing

« Internetdelas c0sas

« |nteligencia artificial
. . TIC

Contabilidad y Finanzas

Compras

Ingenieria - técnica

Produccion

Almacén

Marketing

RR.HH.

Innovation Management

Direccion general

Manel Ri L
el Rios del Rio (jmanelrios@invintia.com)
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La empresa: DOS FUNCIONES CLAVES

DIA A DIA
LA FACTURACION,
LAS NOMINAS
LOS CLIENTES

Cuenta de resultados
PRESENTE

Manel Rios del Rio (jmanelrios@invintia.com)

INNOVACION /
TRANSFORMACION

Cuenta de resultados
FUTURA-

invintia



Innovation Management: EQUIPOS

ORGANIZACION PARA INNOVAR

Base de la futura cuenta de resultados

Finanzas Compras Operaciones

JEFE PROYECTO MIEMBRO
INDUSTRIA 4.0 DE PROYECTO

JEFE PROYECTO MIEMBRO MIEMBRO

INDUSTRIA 4.0 DE PROYECTO DE PROYECTO

JEFE PROYECTO MIEMBRO MIEMBRO MIEMBRO

INDUSTRIA 4.0 DE PROYECTO DE PROYECTO DE PROYECTO

Manel Rios del Rio (jmanelrios@invintia.com) invintia



Conclusiones de futuro

>>1. TODO CONECTADO

Todo lo que pueda ser automatizado se automatizara
Todo lo que sea conectable se conectara
Todo lo medible, controlable para la toma de decisiones se utilizara

>> 2. INTELIGENCIA ARTIFICIAL

Software para el procesamiento de la informacidon y toma de decisiones o sugerencias para que el
hombre las tome

>> 3. NUEVOS MODELOS DE NEGOCIO

Nuevas empresas comprendiendo la realidad, la demanda, las necesidades, trasladandola a la
produccion. Granjas 3D

>> 4. NUEVOS PERFILES PROFESIONALES

Ingenieros disenando, controlando productos trabajando con todas estas nuevas tecnologias.
Operarios capaces de cooperando con maquinas y robots. Personas que desarrollen soluciones —

superar a la maquina que procesa pero no conecta puntos-

Manel Rios del Rio (jmanelrios@invintia.com) invintia
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Claves para tener éxito transformandonos a la Industria 4.0

. TOMAR CONSCIENCIA DE LA OPORTUNIDAD DE LA INDUSTRIA 4.0
PLANTEAR NUESTRO RETO Y VISION A 2, 3, 5 ... ANOS VISTA
IDENTIFICAR / PRIORIZAR PROYECTOS INDUSTRIA 4.0
MENTALIZAR, INVOLUCRAR Y CREAR EQUIPOS

CAPACITARNOS, DESPLEGAR UN SISTEMA DE INNOVACION




\ o
Gracies
jmanelrios@invintia.com

Invintia

invintia.com
Culturainnovadora.com
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