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Take off the mask…
How to be competitive and profitable on the industrial metaverse
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POTENTIAL OF THE 
INDUSTRIAL METAVERSE
MARKET:100 BL$ BY 2030

(PLUS 30 BL$ FOR THE 
ENTERPRISE MARKET)
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Industrial applications of AR/VR are growing strong
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IoT & AI will have the greatest impact on business 



The impacts of 
«digital twin» for 

the industrial 
metaverse



Digital Twin global market: 8x from 2020 to 2025

Note(s): Worldwide; Expert interviews and BIS Research analysis
Source(s): BIS Research; ID 1296187
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http://www.statista.com/statistics/1296187/global-digital-twin-market-by-industry
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Twin Transitions & the «Green Metaverse»
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Industry 5.0 = 
4.0 + 3 (E.S.G.)

When four plus three makes five…
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Industry 5.0: end-to-end digitalization of processes 
becomes sustainable, inclusive and resilient
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The double cycle of sustainability
Circularity as a demand-side premium price for servitization



The electrification of everything



Tax measures in EU Green Deal



Supply Chain Due Diligence Directive licensed
Substantial penalties can be expected for non-compliance 
with the proposed Corporate Sustainability Due Diligence 
Directive (“CSDDD”) which oblige companies to implement 
due diligence processes to address their adverse impact on 
slavery, child labor, labor exploitation, biodiversity loss, 
pollution, and environmental degradation. 

The CSDDD will apply to:
• EU companies with more than 500 employees and a 

global turnover of €150 million+
• Non-EU companies that generated turnover of €150 

million+ in the EU market
• EU companies with more than 250 employees and a 

global turnover of €40 million+, with 50% generated in a 
high risk sector

• Non-EU companies that generated turnover greater than 
€40 million in the EU market, with 50% generated in a 
high risk sector





Reforming carbon pricing
There are four key pillars to the reforms that 
represent a game changer for carbon pricing:

• A step change tightening of emissions cap 
under the EU ETS to align the ETS ambitions 
with the EU’s carbon reduction targets.

• Expanding the sector coverage of the existing 
ETS to cover maritime transport, and 
introducing a separate but adjacent ETS 
covering buildings and road transport.

• The progressive withdrawal of free permits for 
emission-intensive trade-exposed (EITE) 
sectors under the EU ETS.

• The introduction of a CBAM, which 
establishes a ‘shadow ETS’ for certain goods 
being imported into the EU to avoid further 
carbon leakage from these more ambitious 
reforms.



Money will have a «carbon price»
First and alone, the ECB has included climate change targets in its monetary policy mandate



The high price of «hot air»
Carbon credit prices can skyrocket over the next 10-20 years
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Sell the process, not just the product
In the Industrial Metaverse, the new name of «quality» is «accountability»

In the new regulatory 
and market context, 
selling the products is 
no longer enough: 
processes are the new 
name of «quality»



Every kilogram of «iron» will need a terabyte of data
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Industrial Manufacturing leads in “digital factory transformation”



Description: The commercial use cases for augmented and virtual reality (AR/VR) that are expected to receive the largest investment in 2024 are training and industrial maintenance with 4.1 billion U.S. dollars forecast to be invested in both fields. VR gaming, VR 
video/feature viewing, and AR gaming make up the three largest consumer use cases for augmented and virtual reality (AR/VR), with 17.6 billion U.S. dollars expected to be spent in 2024. Read more
Note(s): Worldwide; 2020
Source(s): IDC 
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Investment in AR/VR technology worldwide in 2024, by use case

Investments in AR/VR: segments of applications

http://www.statista.com/statistics/1098345/worldwide-ar-vr-investment-use-case
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Overview: Worldwide
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http://www.statista.com/statistics/737615/ar-vr-spending-worldwide-by-segment


3252% of employees are open to using immersive 
application in the professional metaverse
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Farewell Smart Working.

Welcome, Metaworking …



Connected supply chains facilitate the integrated
production processes in smart factories



“Data Spaces” of supply chains active on European Gaia-X

Manufacturing, Industry 4.0
https://catena-x.net/en/

Structura-X

https://smart-connected.nl/en

Manufacturing, Industry 4.0

Agriculture Manufacturing, Industry 4.0

https://bit.ly/3aJYgZLhttps://agdatahub.eu/en/

https://euprogigant.com/en/ https://mobility-dataspace.eu/

Electronics Supply Chain Mobility

Automotive Supply Chain

https://catena-x.net/en/
https://smart-connected.nl/en
https://bit.ly/3aJYgZL
https://agdatahub.eu/en/
https://euprogigant.com/en/
https://mobility-dataspace.eu/


38METAVERSE IN AUTOMOTIVE MARKET SIZE
2021 TO 2028 (USD BL)
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39RENAULT INDUSTRIAL METAVERSE
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https://youtu.be/I2NtmlahbDU



40BMW & NVIDIA OMNIVERSE
40

https://youtu.be/6-DaWgg4zF8
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43METAVERSE AND INDUSTRIAL AUTOMATION FOR SMES
43



«Metaverse Factory» for sustanaible production of shoes

Material
Management

Mould 
Engineering Injection

SCADA & 
Downstream 
Automation

Dashboard & 
Quality 

Assurance
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Integrated material & injection systems

Joint offering of materials and end-to-end machinery

Integrated production & quality control processes

Data-driven Service 
Management, Quality 

Assurance & Continuous 
Engineering

robotization & industrial 
automation



Main Group Technologies 2023 - Strictly Confidential

Global Services & Datalab Offering
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Turn data into insightful KPIs in 3 steps: AlertingVisibility Predictive capacity

EDGE COMPUTING: 
SMART MACHINES 
FOR THE OPERATORS

IOT 
PLATFORM:
KPIS INTELLIGENCE 
FOR THE MANAGERS

TRACEABILITY for the most precise problem solving & history, enabling 
SUSTAINABILITY certifications

REAL-TIME AUTOMATIC ANALYSIS of the injection parameters 
and SELF-ADJUSTMENT to manufacture the perfect product

Sinergy with IoT Platform to analyze the real data and define 
the most effective self-adjustments parameters

SCRAPS

COST

OEE

MAINTENANCE

SERVICE MANAGEMENT & FINANCING
GOVERNANCE DASHBOARD FOR FULL 
SERVITIZATION AND «PAY-PER-USE»

FINANCING: PAY-PER-USE FACILITIES & 
ASSET LIFECYCLE MANAGEMENT



Main Group Technologies 2023 - Strictly Confidential
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Benefits from IoT & Datalab Solutions Area of Impact Expected Impact KPI 

OEE
Injection Alert 

OEE Alert 
OEE Trend Analysis

MAINTENANCE
Machine Monitoring

Monitoring Improvement

SCRAPS & COSTS
Scraps Causals 

Planned vs Actual 
Consumption Detail

Productivity

Maintenance

Interventions 

Scraps

§ Reduction of actual machine downtimes and micro stops in terms of 
length and occurrence thanks to advanced machine condition 
monitoring unlocked by both IoT Solutions and Datalab alerting and 
reporting systems 

§ Machine health state monitoring and reduction of extraordinary 
maintenance interventions during production time

§ Reduction of the “problem identification” phase during maintenance
interventions thanks to the continuous machine parameters 
monitoring unlocked through Datalab solutions 

§ Reduction in physiological scrap rate from 3% to 2,7% correlated to 
the overall production process monitoring and optimization unlocked 
thanks to the onboarded IoT Solutions

§ Reduction in reaction times from 60 min. to 30 min. in case of severe 
issues that leads to peaks in scrap rate thanks to the alerting and 
reporting views unlocked through Datalab Solutions 

▲0,6 %
Machine 
Uptime 

▼5 %
Costs for 

Maintenance 
Interventions

▼15 %
Scraps

Expected Value | Areas of Impact



Main Group Technologies 2023 - Strictly Confidential
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User Journey | Scraps

1 3

5

▼0,3 pp Physiological scrap rate 
vs Non IoT Machines 

Severe Issue Alert
Machine state and actual scrap rates are 
continuously analyzed by Datalab solutions.  
Production managers can intervene faster to 
solve severe issues thanks to the alerting 
systems triggered by the platform.

▼50 % Reaction time in the    
resolution of severe issues

2Production starts
Now production process is monitored 

real-time by IoT sensors, output quality 
increases, scrap rate is impacted.

Severe Issue Resolution
Technical operators can promptly 
halt production cycles to enable 
Severe Issue resolution.  

▼15 %
Scraps

Production Re-establishment
Production is restored at full 
capacity within enhanced 
timeframes. 
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Machine is equipped with IoT sensors 
(depending on Machine Configuration)
Illustrative List 
§ Injection Screw Kit  (Sensor)
§ Material Valve Kit
§ Volumetric Flow Detection Kit
§ Isocyanate Tank Moisture Kit
§ Compressed Air consumption
§ Energy consumption
§ Fluxmeter
§ Material & Moulds temperature monitoring
§ Vibration and temperature monitoring Electro 

spindle

Expected Value | User Journey(1/3)
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FOOD METAVERSE PLATFORM

48

Protection
with NFT

ESG 
Certification FoodCoin Sensorial

Mapping



Distribution
Channels

Consortia of 
producers

Food Metaverse Platform

870 IGP 
disciplinaries

3D Maps

Cultivation & 
Preparation 
Processes

Organolectic 
Features

Token 
FoodCoin

Certif. ESG

Financial 
Partners

Certification 
Authorities

NFT

Horeca 
& Sensory Lab

Consumers 
communities

DB 
Open 
Data

Interop.
Booking, E-
comm. & 

social 
media

Multimedia
Content

NFT of recipes

Sensorial Kit 
Experience Experience App

Wallet of SSI with 
sensorial profile

Social Contenuti 
& review with AI-
based recomm. 

engine

Branded 
products

Traditional 
Product
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User Experience: the Wine Metaverse Platform
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Neuroscience of «wine tasting»
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Industrial Metaverse & SMEs: is it available?

It’s already in the technology, but…

It’s not yet in the organizational 
culture and in the business model of 
corporations.

Time to make it happen
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Industrial Metaverse & SMEs: How much does it cost?

It’s a cloud-based logic, so it requires 
variable Opex, not fixed Capex.
 
But it calls for a new organizational 
culture and a new business model. 

There’s room for you, SMEs. It’s not 
just for the big guys.

There’s a cost for waiting: not 
participating implies losing the first 
mover advantage.
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The Industrial Metaverse requires «connecting the dots» 
of organization and industrial processes



Assembly

Interoperability 

/Service Design

Demand 
Relationship
Management

Servitization & Data 
Management

Innovation

Design
R&D

Interoperability/ Service 
Design

Value CreationInteroperability / 
Service Design

Innovation
R&D

Design

Added
Value

Manufacture

Logistics 

/W
holesale

Demand 

Relationship 

Manasgement

Servitization
Value-added process

Servitization &
Data Management

Logistics  
Wholesale

AssemblyManufacture

And now, smile! Value-added goes to the borders
(Adapted from source: Business Week International)



Thanks!
Arrivederci...

Prof. CarloAlberto Carnevale-Maffè

SDA Bocconi School of Management

Email: carloalberto.carnevale@sdabocconi.it

Twitter: @carloalberto
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