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	Course

	Title
	The Fourth Industrial Revolution: promises and pitfalls in blending new and traditional approaches in manufacturing and service sectors


	Objectives

	The course intends to explore the main challenges and perils produced by the Fourth Industrial Revolution and the way it requires to balance and integrate old and new approaches in architecture, design, and engineering. Specifically, the School aims to offer students comprehensive knowledge on the tools and skills needed for designing and engineering of products, services, and manufacturing processes in a context of digital transformation. 

In the School the challenges of digital transformation will be discussed at three levels. At the macro level, the School provides an interpretation of the social and economic implications of digital transformation and it will offer a comparative analysis of its characteristics and effects across industries, within and outside the manufacturing world. Contextual factors will be considered. While digital transformation enables global innovations, economic regulations and institutions are still at a local level. This implies an understanding of the factors that can facilitate or hinder the success and the replicability of digital transformation initiatives across different industries. 

At the meso level, digital transformation raises fundamental questions on the underlying processes, routines, capabilities and structures by which organizations innovate and build their organizational learning mechanisms, in processes like product and service development, manufacturing and customer relationship management. At the micro level, the simultaneous introduction of Artificial Intelligence, Big Data, algorithms and virtual reality challenges existing skills and capabilities into the organization. This raises several points for organizations related to how the new digital skills should be acquired and combined with “analog” legacy skills of an organization. Many of these issues involve ASPers since they require a tighter horizontal integration across the different engineering disciplines. In the same way, as industrial and consumer products are enriched of more complex software-based and connectivity functionalities, a tighter horizontal integration occurs between specialists in the different disciplines of engineering and design. Part of this need of a closer integration stems from the fact that technical and managerial decision-making processes in operations, strategy-making, and design are affected by the deluge of data and algorithms.  In such a context, data-driven approaches must be combined with the “gut feeling” and the tacit experience of managers and technical specialists in ways that might vary significantly depending on the domain of decision-making. Such ways have been object of limited attention in the traditional curricula and courses offered in the “traditional” education paths of Architecture, Engineering and Design schools.


	Coordinator

	Name
	Paolo Neirotti

	Affiliation
	Politecnico di Torino, Department of Management and Production Engineering

	E-mail
	paolo.neirotti@polito.it


	Lecturers

	Name
	Elena Baralis

	Affiliation
	Politecnico di Torino, Department of Management and Production Engineering

	E-mail
	elena.baralis@polito.it


	Harry Boer
	Harry Boer

	Affiliation
	Aalborg University, The Faculty of Engineering and Science

	E-mail
	hboer@business.aau.dk


	Name
	Andrea Bottino

	Affiliation
	Politecnico di Torino, Department of Control and Computer Engineering (DAUIN)

	E-mail
	andrea.bottino@polito.it


	Name
	Tania Cerquitelli

	Affiliation
	Politecnico di Torino, Department of Control and Computer Engineering (DAUIN)

	E-mail
	tania.cerquitelli@polito.it


	Name
	Alessandro Mantelero

	Affiliation
	Politecnico di Torino, Department of Management and Production Engineering (DIGEP)

	E-mail
	alessandro.mantelero@polito.it


	Name
	Anna Osello

	Affiliation
	Politecnico di Torino, Department of Structural, Geotechnical and Building Engineering (DISEG)

	E-mail
	anna.osello@polito.it




	Name
	Matteo Robiglio

	Affiliation
	Politecnico di Torino, Department of Architecture and Design (DAD)

	E-mail
	matteo.robiglio@polito.it


	Name
	Paolo Rocco

	Affiliation
	Politecnico di Milano, Department of Electronics, Information and Bioengineering (DEIB)

	E-mail
	paolo.rocco@polimi.it


	Name
	Tommaso Rossi

	Affiliation
	Carlo Cattaneo University LIUC | Liuc · School of Industrial Engineering

	E-mail
	trossi@liuc.it


	Name
	Marco Taisch

	Affiliation
	Politecnico di Milano, School of Management (DIG)

	E-mail
	marco.taisch@polimi.it


	Name
	Giulio Zotteri

	Affiliation
	Politecnico di Torino, Interuniversity Department of Regional and Urban Studies and Planning (DIST)

	E-mail
	giulio.zotteri @polito.it


	Invited speakers

	Name
	Giuseppe Amoroso

	Affiliation
	ENEL,


	Name
	Francesco Canuto

	Affiliation
	FCA


	Name
	Valeria Gasparotti

	Affiliation
	Google


	Name
	Guido Hertel

	Affiliation
	AT Kearney


	Name
	Fides Tosoni

	Affiliation
	Ikea


	Tutors

	Name
	Giuseppe Attanasio

	E-mail
	giuseppe.attanasio@polito.it


	Name
	Ruggero Colombari

	E-mail
	ruggero.colombari@polito.it


	Name
	Caterina Montipò

	E-mail
	caterina.montipo@polito.it


	Name
	Danilo Pesce

	E-mail
	danilo.pesce@polito.it


	Name
	Francesco Strada

	E-mail
	francesco.strada@polito.it


	Companies and Institutions involved in the School 



	A.T.Kearney
	A.T.Kearney is a leading global management consulting firm with offices in more than 40 countries, being trusted advisors to the world's foremost organizations in several industries.  About the Fourth Industrial Revolution, A.T. Kearney contributes to World Economic Forum to understand opportunities of technology & innovation for Future of Production

	Enel
	Enel is one of the top power utilities in the world serving more than 61 million customers in 40 countries. Digital transformation at Enel is a multifaceted phenomenon including smart grid, electric vehicles, smart homes and new business models to manage power demand and supply. 

	FCA
	Like the other global car-makers, FCA is using digital technologies on the shop floor to make competition on cost efficiency, quality and innovation possible. In the particular case of FCA, the concept of the digital factories and its application in the corporate lean production system (i.e., the World Class Manufacturing) have a crucial role in explaining its competitive turnaround started in 2005. 

	Google’s Arts and Culture
	Google’s Arts and Culture is today the largest (digital) museum in the world, being a platform that involves more than 1,000 museums and cultural heritage institutions. By participating in this platforms, museums have the opportunities to explore how digital technologies can offer new visitor experiences and new ways to learn arts and culture

	i-Fab
	The i-Fab Lab at the Libera Università Castellanza (LIUC) is one of the leading examples in Italy of the emerging concept of the “teaching factory”. It thus represents a unique case to understand how training is evolving to train specialists and blue collar workers on the shop floor of how digital technologies can support lean production methods in new and more effective ways.

	Ikea
	Ikea is a company that had been operating with the same business model for 75 years. However, few years ago IKEA has started a quite radical path of digital transformation that is reshaping its sales channels and the logics of customer relationship management. Today, e-commerce, digital technologies and plaforms are used to reach more customers with high-speed, quality and affordability.


	Lectures Program

	Date
	Morning 
	Afternoon 

	Monday
March, 11  
The technologies at the origin of Digital Disruption
	11:00 – 11:45
Paolo Neirotti
Introduction to the School
11.45 – 13.15
Elena Baralis
Technologies and architectures for data science and big data management  
	14.300 – 15.30
Tania Cerquitelli
Knowledge discovery process: Self-tuning strategies for a deeper understanding of real industrial data
15.30 – 16.45
Andrea Bottino
Data visualization and new machine-man interfaces: Augmented Reality (AR) and Virtual Reality (VR)  
17.05 – 17.30

Introduction to the project work
17.30 – 19:00
Project work. Step 1

19.00 – 19:30
Wrap-up of the Day

	Tuesday
March, 12 
When Digital met Manufacturing: inside the Industry 4.0 transformation
	9.00 – 10.30
Marco Taisch
Industry 4.0: smart products, smart processes and new business models 
11.15 – 12.30
Guido Hertel
Industry 4.0 – Achievements and the Journey ahead

	14.00 – 15.30
Paolo Rocco

Robots, vision, and data: how industrial automation is changing the production processes
15.30 – 16.00
Introduction to the Project work – Step 2
16.00 – 18.30

Project work. Step 2
18.30 – 19:00
Wrap-up of the Day

	Wednesday
March, 13
Digital Transformation and Lean Thinking: what’s new, if any?


	9.0 – 11.00
Harry Boer
Technology: developments, promises and challenges over the years
11.30 – 13.00
Paolo Neirotti
On Digitalization and  the transformation of work

	14.10 – 15.10

Giuseppe Amoroso

Enel and the digital transformation in electrical utilities 
15.10 – 16.00

Tommaso Rossi, Rossella Pozzi
The teaching factory and the i-Fab experience
16.00 – 17.00
Alessandra Oppio, Emilio Paolucci 

Final Exam Presentation,



,
17.00 – 19.00

Project work. Step 3

19.00 – 19.30
Wrap-up of the Day

	Thursday
March, 14
Digital transformation outside manufacturing
	09.00– 10.30
Alessandro Mantelero

AI, big data and the legal regulatory framework
11.00 – 12.00 
Fides Tosoni
IKEA and its digital transformation  
12.00 – 13.00 
Anna Osello

Virtual Reality in healthcare and assisted living. SAM4.0Care: Smart Advanced Modeling for Care


	14.00 – 15.00
Valeria Gasparotti
Digitalization of cultural heritage
15.00 – 15.30
Danilo Pesce
Best practices in the Digital Transformation of cultural heritage: The Van Gogh Museum
15.45 – 16.45
Francesco Canuto

World Class Manufacturing and the Digital Factory

17.00 – 19.00
Project work. Step 4

19.00 – 19.15
Wrap-up of the Day

	Friday
March, 15
A look at the legal and cognitive implications of a data-driven world
	09:00 – 10:30
Giulio Zotteri
The data deluge and how our brain works 
11.00 – 12.30
Matteo Robiglio e Antonio Vetrò
Digital Open Urban Twins

12.30 – 13:30
Project Work Presentation

	14.30 – 15:30
Project Work Presentation and Closing Remarks



	Course Structure and Teaching 

	Description
	The course will be based on a range of learning experiences.
During the school, the students will go through lectures, seminars, and group work as described in the schedule.
Lectures At the end of the school, Aspers will have improved their understanding of the challenges, the skills and the design and managerial approaches that are needed for architects, designers and engineers in the increasing data-driven context of organizational processes and decision-making activities that are related to manufacturing and service design.
Seminars In the project work, the students will have to envisage how a mix of digital technologies including data analytics, augmented and virtual reality can be used to improve a manufacturing process and the related decision-making activities that are  at the base of its continuous improvement and innovation. The project work will be focused on manual work, and the coordination and control mechanisms used in the process. In such a way, starting from what different technologies can do students will have to sketch-out a solution, understand its key features and assess the potential for its diffusion. The project work will be based on a gamification approach, with students organized  in teams in assembling a real-life product. This will represent the first step of the process and will be aimed at putting students on the same field ground that is needed to be able to understand how assembly processes work, what the key peculiarities, goals and complexity issues are concerning how things are done, supervision and coordination occur to sustain data-driven organizational learning. Students will be asked to understand how data analytics and data-driven decision-making can assist and enhance the learning capability of an organization, and how these approaches should be adapted to different industry and work contexts. 

Each step of the project work is discussed in detail below, in the description of the program. It should be pointed out that the product assembled by the students will be donated to the Gaslini Children’s Hospital in Genoa. Students will thus be involved in a useful initiative of social responsibility.
Program The course is based on the combination of five modules, which can represent the specific themes of each day of the School. Most of the professors and speakers from the industrial world listed in the program have already confirmed their participation in the School. 



	Course format

	What
	One-week seminar, Winter School 2019

	Where
	Loano (SV)

	When
	March 11 – 15, 2019


	Papers (students’ individual work)

	In general
	Students will be tasked with writing papers related to the topic of the School.

	Paper titles
	1. Transforming industries with digital technologies

2. The impact of Digitalization and Automation on Jobs

3. Digital technologies and the reshaping of spaces in factories, galleries and stores

4. Information is knowledge, knowledge is power: challenges and business opportunities of big data analytics

5. Virtual and Augmented reality: new forms of information visualization and manipulation and implications for the transformation of work.
A more structured description of how the topic should be discussed in the paper is available for each title on the Beep Platform


	Bibliographic references
(more materials for workshop activities and individual paper processing will be proposed during the course)

	Topic 
	See BeeP platform


	Students’ Essays instructions

	Deadline
	See BeeP platform

	Length
	minimum 10.000; maximum 15.000 characters (space included)



	Reading list 

	
	See BeeP platform
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