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The manufacturing Industry Today in Europe



MANUFACTURING VALUE ADDED BY (% of GDP) – YEAR 2014
Manufacturing Value Added by % of GDP – year 2014

EU AverageSource: The World Bank
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The Manufacturing sector as the powerhouse of the economy

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



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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The Factory 4.0. new technologies, new challenges

* ROLAND BERGER

C L U S T E R  D E I F O R N I T O R I

F O R N I T O R I

C L U S T E R  D E G L I  I M P I A N T I P R O D U T T I V I

I M P I A N T O  P R O D U T T I V O  D E L  F U T U R O B
I M P I A N T O  P R O D U T T I V O  D E L  F U T U R O A

3 D P R I N T I N G /
A D D I T I V E M A N U F A C T U R I N G

S E N S O R I

N A N O T E C N O L O G I E  /  
M A T E R I A L I A V A N Z A T I

> Z e r o e r ro r i / d e v iaz ion i
> Rea t t i v ità
> T r a cc i a b i l i t à
> P r e v ed ib i l i tà

>  E l i m i n a z i o n e  d e g l i scart i
>  M a s s cu s t o m i za t i o n
>  R a p i d  p ro to ty p i n g

> Prodot t i a v a l o r e a g g i u n t o in te l l igent i
>  D i f f e r enz i az i one t e c n i c a
>  C o n ne t t i v ità

R O B O T

C L O U D
C O M P U T I N G

> S i c u r e z z a p e r l' " i n te rnet b a s e d
m a n u f a c t u r i n g "

> A l l u n g a m e n t o d e l c i c l o v i ta dei
prodot t i t e cn o l o g i c i

C Y B E R S E C U R I T Y
> G e s t i o n e d e l la  c o m p l e s s i t à
> C r e a t i v ità
> M a n u f a c t u r i n g co l l a b o r a t i vo

> C y b e r P h ys i ca l S y s t e m s ( C P S )
> C o n t r o l l o n u m e r i c o
> F u l l a u t o m a t i o n
> S i s t e m i  t o t a l m en te i n t e r c o n n e s s i
> C o m u n i c a z i o n e " M a c h i n e to m a c h i n e "

L O G I S T I C A 4 . 0
>  C a t e n a  d i fo rn i tu ra

p i e n a m e n t e in teg ra ta
> S i s t e m i i n t e r c o n n e s s i
> Perfe t ta c o o r d i n a z i o n e

B I G D A T A

S I S T E M I D I
M A N U F A C T U R I N G  

E V O L U T I

C L I E N T I

V E I C O L I   
A U T O N O M I

> V i c i n a n z a C l i e n t e - M a r k e t i n g
> F l e ss ib i l i t à
> Perfe t to i n co n t r o tra b i s o g n i d e l   

c l i en te  e  e f f i c i e nza  d e l l a   
p r o d u z i o n e  d i m a s s a

> O n d e m a n d  m a n u f a c t u r i n g

M A S S
C U S T O M I Z A T I O N

I N T E R N E T  O F T H I N G S

>  C o n t r o l l o e le t t ron ico   
de l l ' ogget to

> C o m u n i c a z i o n e in ternet-
ogge t to

> Dat i in r e a l t i m e
> M a g a z z i n o o t t im izza to
> M i n o r i sca r t i e s p r e c h i

> R e a l t i m e – A u t o n o m i a –
Produt t i v ità

>  C o m p l e t a  t r a s p a r e nz a ( co n t es t ua -
l i z za z i o n e , r o b o t co l labora t i v i ) su l la
repo r t i s t i ca  d e i dat i

>  O t t i m i z z a z i o n e d e i
f l u ss i

>  S i c u r e z z a a u m e n t a t a
> R i d u z i o n e  d e i co s t i

R I S O R S E D E L F U T U R O

E O L IC O A L T E R N A T IV E / N ON C ON V EN ZIO N A LI S O L A R E G E O T E R M IC O

> E n e r g i e pu l i te e r i n n o v ab i l i o v u n q u e
> S t o c c a g g i o  d i e n e r g i a
> M a t e r i a l i  a l te rnat i v i
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I M P I A N T O   
P R O D U T T I V O 4 . 0



The enabling technologies

But the role of Industry 4.0 becomes even more critical in the  
backdrop of a crisis such as COVID-19. Players utilizing digital 
solutions are better-positioned to weather the storm, having moved 
faster and further than their peers during the crisis.
As companies think about restoring operations and building the  
muscle to deal with future crises, using digital technologies will be  
top of mind for many.
A recent McKinsey survey of manufacturing and supply-chain  
professionals found that 93 percent plan to focus on resilience of  
their supply chain, and 90 percent plan to invest in talent for  
digitization.

https://www.mckinsey.com/business-functions/operations/our-insights/industry-40-reimagining-manufacturing-operations-after-covid-19
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https://www.mckinsey.com/business-functions/mckinsey-digital/our-insights/digital-strategy-in-a-time-of-crisis
https://www.mckinsey.com/business-functions/mckinsey-digital/our-insights/the-case-for-digital-reinvention
https://www.mckinsey.com/industries/healthcare-systems-and-services/our-insights/beyond-coronavirus-the-path-to-the-next-normal
https://www.mckinsey.com/business-functions/operations/our-insights/a-resilient-return-for-asias-manufacturing-and-supply-chains
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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 e le nuove professionalità necessarie a guidare la 4° rivoluzione industriale

New skills and core competencies are needed to manage  
and foster the new industrial scenarios



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 (on I4.0 topics is granted attending thestream)
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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

Industry 4.0 – Management Engineering

Nov-20 Dec-20 Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21Sep-20 Oct-20

ADVANCED  
PRODUCTION SYSTEMS

(Prof. M. Taisch)

SMART MANUFACTURING LAB EXAMS SESSION SMART MANUFACTURING LAB EXAMS SESSION

MANUFACTURING
SYSTEMS ENGINEERING I

(Prof. T. Tolio)

The Smart Manufacturing Laboratory is organized on two semesters, from September 2020 to June 2021.  
In the first part of the first semester, the number of lectures per week will be reduced to avoid overloading.  
The students will be required to take an intership in a company.
There will be two options for the internship:  

1.From November 2020 to March 2021
2.From March 2021 to May 2021



Activities

The activities at Politecnico will be carried out taking advantage of the facilities  
@ POLIMI MECC
@ POLIMI DIG
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