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The manufacturing Industry Today in Europe
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MANUFACTURING VALUE ADDED BY (% of GDP) – YEAR 2014
Manufacturing Value Added by % of GDP – year 2014

Source: The World Bank
*Last period with available information is 2013
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The Manufacturing sector as the powerhouse of the economy

%GDP “Manufacturing” %GDP “Service linked to Manufacturing”



Industry 4.0

1st: water 
and steam 
power in 
production of 
products

2nd: Taylorism 
division of labor, 
assembly lines, use 
of electric energy

3rd: Automation-
electronics -
Numerically 
controlled 
machines; PLC

4rd: “cyber-physical 
systems”- pervasive  use 
of real and virtual data 
in the whole product  life 
cycle 
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The enabling technologies

BIG DATA CLOUD COMPUTING
& CYBER SECURITY

INTERNET OF 
THINGS

HUMAN MACHINE 
INTERFACES

AUTOMATION
ROBOTICS

ADDITIVE
MANUFACTURING



Industry 4.0 – Management Engineering

New technologies – New challenges
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The Factory 4.0. new technologies, new challenges

FORNITORI
CLUSTER DEI FORNITORI

CLUSTER DEGLI IMPIANTI PRODUTTIVI
IMPIANTO PRODUTTIVO DEL FUTURO B

IMPIANTO PRODUTTIVO DEL FUTURO A

3D PRINTING /
ADDITIVE MANUFACTURING

SENSORI

NANOTECNOLOGIE /
MATERIALI AVANZATI

> Zero errori / dev iazioni
> Reattiv ità
> Tracciabilità
> Prev edibilità

> Eliminazione degli scarti
> Mass customization
> Rapid prototy ping

> Prodotti a v alore aggiunto intelligenti
> Differenziazione tecnica
> Connettiv ità

ROBOT

CLOUD 
COMPUTING

> Sicurezza per l' "internet based
manufacturing"

> Allungamento del ciclo vita dei 
prodotti tecnologici

CYBERSECURITY
> Gestione della complessità
> Creativ ità
> Manufacturing collaborativo

> Cy ber Physical Systems (CPS)
> Controllo numerico
> Full automation
> Sistemi totalmente interconnessi
> Comunicazione "Machine to machine"

LOGISTICA 4.0
> Catena di fornitura 

pienamente integrata
> Sistemi interconnessi
> Perfetta coordinazione

BIG DATA

SISTEMI DI 
MANUFACTURING 

EVOLUTI

CLIENTI

VEICOLI 
AUTONOMI

> Vicinanza Cliente - Marketing
> Flessibilità
> Perfetto incontro tra bisogni del 

cliente e efficienza della 
produzione di massa

> On demand manufacturing

MASS
CUSTOMIZATION

INTERNET OF THINGS

> Controllo elettronico
dell'oggetto

> Comunicazione internet-
oggetto

> Dati in real time
> Magazzino ottimizzato
> Minori scarti e sprechi

> Real time – Autonomia –
Produttiv ità

> Completa trasparenza (contestua-
lizzazione, robot collaborativi) sulla 
reportistica dei dati

> Ottimizzazione dei 
flussi

> Sicurezza aumentata
> Riduzione dei costi

RISORSE DEL FUTURO

EOLICO ALTERNATIVE / NON CONVENZIONALI SOLARE GEOTERMICO

> Energie pulite e rinnov abili ovunque
> Stoccaggio di energia
> Materiali alternativ i

IMPIANTO
PRODUTTIVO 4.0

* ROLAND BERGER

Relatore
Note di presentazione
ATTENZIONE: manca fonte figura
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The transformational impact of Industry 4.0 (I4.0) means that employees will need to adapt on every front.

“I4.0 will influence our working environments significantly. E.g., it will change processes in purchase, production, 
manufacturing, sales or maintenance by including concepts as smart manufacturing, smart maintenance as well
as a high degree of automation and integration in all enterprise processes. It will have far-reaching implications
on business value creation, business models, downstream services, and work organization. As a consequence, 
employees will be confronted with transformed work processes and business models as well as with new 
technologies. The model of work organization will transform due to the disruptive nature of emerging
technologies and modified structures for communication and collaboration. Processes will become
interconnected and more complex. The technical, organizational and social spheres of work activities will
overlap. The way we work will be one of the most affected changes in I4.0. 

I4.0 will not only affect technology and production, but the way we will work in all its dimensions. 

Due to these transformational impacts to adapt and flourish employee’s competencies need to adapt and 
evolve.
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Industry 4.0 in the world

Canada – 2015
Conestoga: 
Centre for Smart 
Manufacturing

Stati Uniti - 2012
Advanced 
Manufacturing 
Partnership Francia - 2015

Industrie du Futur

UK - 2014
Catapult-High Value
Manufacturing

Belgio - 2013
Made Different Svezia - 2014

Produktion 2030 Danimarca - 2012
Made 

Korea del Sud – 2015
Manufacturing innovation 

3.0 Strategic Action 
Programme

Giappone - 2015
Industrial Value 
Chain Initiative

Cina - 2015
Made in China 2025

India - 2015
Make in India

Australia - 2013
The Next Wave
of Manufacturing

Germania - 2011
Industrie 4.0 Plattform

Olanda - 2014
Smart Industry

Portugal - 2016 
I4.0 INDUSTRIA 4.0

Spain - 2016
Industria Conectada

Italia – 2016
Piano Nazionale
Industria 4.0
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Industry 4.0 – the stream

1st year

- Accounting, finance and control (10 CFU) – semester:1
- Strategy and Marketing (10 CFU)  – semester:1
- Leadership & Innovation (10 CFU) – semester: 2

3 out of 4 among:

- Industrial Technologies (10 CFU) – semester: 1-2
- Quality Data Analysis (10 CFU) – semester - 2
- Logistics management (10 CFU) – semester: 1-2
- Operations management (10 CFU) – semester: 1-2
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Industry 4.0 – the stream

2nd year

- Manufacturing System Engineering I (5 CFU)
- Advanced Production Systems (5 CFU)
- Industrial Automation, Communication and Data Management (5 CFU)

- Smart Manufacturing Lab (15 CFU)

5 credits among:
- Additive Manufacturing
- De-Manufacturing
- Safety Engineering and Management
- International Distribution
- Management of Design and Innovation Projects

14 CFU – Free LM
15 CFU: Final Thesis

I4
.0
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Industry 4.0 – 2° year

MANUFACTURING SYSTEMS ENGINEERING I  
The course provides a framework, quantitative methods and relevant competences
to design manufacturing systems and to manage their lifecycle in coordination with 
the lifecycle of products and processes in order to enhance the industrial 
competitiveness.

ADVANCED PRODUCTION SYSTEMS
The students will learn how the automation and digital technologies (i.e. Industry
4.0) are effecting the future manufacturing systems, both in the process industry
as well as in the discrete manufacturing systems

INDUSTRIAL AUTOMATION, COMMUNICATION AND DATA MANAGEMENT 
The goal of this course is to provide the students with a general view of the 
current methods and tools offered by the Information Technology for the smart
factory: industrial automation, industrial and collaborative robots, IoT protocols, 
platforms; data integration and analysis
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Smart Manufacturing Laboratory

The course aims at giving the students the opportunity to face real problems in a real manufacturing
environment

The Smart Manufacturing Lab will pursue this perspective to tackle relevant manufacturing problems
concerning cyberphysical systems, digital twins, simulation, IoT based maintenance, (big) data analysis
for I4.0

The students will work in strict contact with the manufacturing companies (internship) pursuing the 
“action-based learning” approach used in the “learning factory”, interacting in a professional 
environment in a responsible and constructive way, working in a group, planning and coordinating roles 
and activities within the group.
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Management Engineering – Track Industry 4.0
Integrated Plan for Semester I and II

The Smart Manufacturing Laboratory is organized on two semesters, from November 13th 2019 to June 5th 2020.
The students will be required to take an intership in a company.
There will be two options for the internship:

1.From November 2019 to March 2020
2.From March 2020 to May 2020
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