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Within WP2 - Industry5.0 Maturity level in EU
furniture industry, after studied the topic of

low much do you Industry 5.0 and the situation of European

know a_bOUt countries starting from desk research, a survey
enabling was developed to collect data directly from
technologies? companies in the furniture sector in different

European countries.
The external expert (the Italian consulting
company PMI Finance and Consulting, expert in
supporting companies in identifying and financing
their innovation strategies) and the project Partners develop a survey that will allow
social partners to monitor the general level of knowledge and progress of furniture
companies in relation to Industry 5.0 approach, take-up and deployment across
Europe.
Results provide key data to understand the level of the Industry5.0 deployment within
the EU furniture sector.
The questionnaire has delivered through an online tool so to make it easily
accessible to respondents and to facilitate the data collection and their interpretation
and comparison.
The questionnaire was developed starting from the contents developed in the desk
research foreseen in the project, focusing in particular on the enabling technologies
of Industry 5.0, investigating the level of knowledge for the different technologies and
the interest in them.
The results were then analyzed by focusing on the correlation between types of
companies and origin, to understand at what level each country and each economy
is in relation to the new 4.0 technologies.

ambit F¥A E#FIC

"LIVING SPACES CLUSTER, FEDERLEGNOARREDO European Furniture Industries Confederation



https://www.pmifincons.it/

* ¥ x
k *
* *
*

*
* 4 Kk

Co-funded by
the European Union

The survey was designed to have a clear and quick response regarding the
knowledge and priority of enabling technologies for Industry 5.0.

The research started from the technologies identified as enabling by the European
Commission and for each one the level of relative knowledge was asked.
Subsequently, we were asked to identify among some technologies those that are
most impactful and most important for the business realities of the respondents, thus
identifying those to which companies pay greater attention and that they think are
interesting to implement for their production processes.

Below are the questions as they appear to respondents.

Enabling technologies

The enabling technelogies of Industry 5.0 are a set of complex systems that combine technelogies, such as smart materials, with embedded, bio-inspired sensors. Therefore, each
of the following categories can only unfold its potential when combined with others, as a part of systems and technological frameworks.

Can you indicate which of the following enabling technologies you know and what level of knowledge you have?®

(indicate for each from 0= don't know; to 5=1 know it very well}

8. Individualised human machine interaction: *

0 =1 don’t know 1 2 3 4 5=l know it very well

Robotics: Collaborative robots —~ —~ —~ — — —
(‘cobots’) @) J @) @) @] (@]

Augmented, virtual or mixed
reality technologies

Enhancing physical human

capabilities: Exoskeletons, bio- —~ —~ = —~ — —
inspired working gear and 9 9 ) (.,.) C U
safety equipment

Multi-lingual speech and
gesture recognition and
human intention prediction

Tracking technologies for . . .
mental and physical strain and @) () () ) (@] @)
stress of employees - - - -
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9. Smart materials: *

0=I don't know

Smart materials O

10. Digital twins and simulation: *

Digital twins of products and
processes

Multi-scale dynamic
modelling and simulation

Planned maintenance

Cyber-physical systems and
digital twins of entire systems

Virtual simulation and testing
of products and processes
(e.g. for human-centricity,
working and operational
safety)

Technologies for simulation
and measurement of
environmental and social
impact

0=1 don’t know

O

O
O
O

C

o o o O
o o o O

O
O

11. Data transmission, storage, and analysis technologies: *

Big data management

Traceability (e.g. data origin
and fulfilment of
specifications)

Data processing for learing
processes

Edge computing

Data and system
interoperability

Scalable, multi-level cyber
security

Networked sensors

Cyber security/safe cloud IT-
infrastructure

0= don’t know

Q

o o0 O O O O
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O

O

o o 0O O O O

5=I know it very well

O O

4 5=l know it very well

O

o OC O O

O
O
O

O
O

4 5= know it very well

Q

O

o o 0 O O O
o o O O 0 O
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12. Artificial intelligence: *

Generative Artificial
Intelligence

Decision support systems (Al
powered) / Correlation-based
Al

Technologies for matching the
strengths of Artificial
Intelligence and the human
brain (e.g.. combining
creativity with analytical skills)
/ Informed deep learning

Integration of renewable
energy sources

Low energy data transmission
and data analysis

0=l don't know

O

O

0=l don't know

O
O

ALV A

FEDERLEGNOARREDO

13. Technologies for energy efficiency, renewables, storage and autonomy: *

EFIC

European Furniture Industries Confederation

5=1 know it very well

@]

O

5=1 know it very well

O

O
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We are working on a Guide about Industry 2.0,
Whih af the following topics would yeu like 1o exploe?

Woisr Tesdback will halp us 0 dafing the e ophs of th Guide, so thal it wll be really uiselul 1o EURSDEan Do paiibs.

14. (hoose the 5 topics most relevant to you. *

Sslazionan: 5 Opmion

O
O

O 000000000000 OO0 o0o0o0o0ooOooaa

Robotics Collaboiativie Fobots (oobats’]

Auscrrenned, wirtual or mived raaliy Technologies

Erkancing physical Farman capabilities: Baockplatone, Bio- inspined wiorking gear and salety oquipment

Mutti Engual speech amd Qesiure recognition amd Foeman isention prediction

Trackireg sechnokogies Tor menial and piwsical Sirain and stress of employess

Smiait matenzls

Dhigiral twins of producs and processes

Multi scale dynamic madeling and simulagon

Plannsd maintenamss

Cyber physical syssems and digital reins of @ntine systems

Virual sirmilation 2 festiveg of proahacts aed processes (eg. for humar Canaricity, working and oparational sty

Technokegies for simalanion and messsrement of ensironmersal and socil impao

Big data managemant

Tracaabdity fe.g. cata arigin and fulfilment of spocficatgons)

Dt peoceisined 100 lRamming prodesses

Edge comiprting

Dana and Systa imanogssra by

Sealablke, muli level cybir seourity

Habworked sensors

Cybier securitysarhe Choud IT infrastnactung

Gersrative Artificial Intaligence

DaCicion support systerns (A1 powerod]  Coralation baed Al
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Technokegees for matching the smangths of Ariticial Incedligends amd the Rman braim (.., combining crastivity with analytical skilks) ¢ Intonmied deap kaming

Invtegraticn of rencwabks erergy Sounces

Lioww anengy data arcrission and data analkysk
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The respondents

In total 170 companies in the furniture sector responded to the survey, which was
conducted online.
1) These are located in 12 European countries, divided as follows:

Italy 64
Spain 20
Ukraine 20
Bulgaria 18
Hungary 14
Sweden 13
Romania 12
Slovenia 4
Germany 2
Belgium 1
Portugal 1
Croatia 1
TOTAL 170

In which country is your Company located?

1% 1% 1%

—\_\l_

|
=

2% 1%

= [taly = Spain = Ukraine = Bulgaria = Hungary m Sweden

®m Romania = Slovenia ® Germany m Belgium = Portugal = Croatia

The most represented country is ltaly, followed by Spain, Ukraine, Bulgaria and
Hungary. These are the most represented countries in this survey, which however
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managed to touch, albeit with few representatives, also other countries, thus
managing to represent a good number of them.

2) As regards the characteristics of the respondents, most of the answers come
from Micro and Small businesses.

Size of companies
% of respondents

= Large ® Medium =Small = Micro

3) As for the respondents to the questionnaire, the Owners/Partners of the
companies interviewed answered the questions, but in some cases other
figures relevant to the topic also responded.

Role of the complier
% of respondents

7% 4%

S

= Environment area manager = Other (please indicate) = Owner/Partner

= Chief Executive Officer = Administrative Manager = Production Manager

For the "Other" responding figures, there are figures such as Business Development
Manager, Quality manager, EU project manager, Product manager and others.
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This demonstrates how companies are organized in different ways and that the
skills relating to technologies for industry 5.0 are a topic that is not yet directly
covered by companies, which today delegate the topic to relevant figures but often
not specialized and therefore often not fully aware of the topics covered.
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The first question asked is about the knowledge of the enabling technologies of
Industry 5.0.

“Which of the following enabling technologies do you know and what level of
knowledge do you have?”

With this question we want to investigate the level of knowledge and maturity of
the theme of the technologies that underlie Industry 5.0, to understand to what
extent companies are considering these technologies as a future investment for their
companies today.

The possible answers were:

=l don’t know

0
1
2
3
4
5=l know it very well

The list of technologies was instead very substantial and relevant, in order to
understand the situation more and more and have a broad overview of the situation
relating to technologies in business realities.

These technologies are those proposed by the European Commission
"Enabling Technologies for Industry 5.0", a document that presents and explains the
enabling technologies 5.0.

These are the enabling technologies included in the report and for which the level of
knowledge was asked to the companies that participated in the survey:

A) Individualised human machine interaction:

* Robotics: Collaborative robots (‘cobots’)

» Augmented, virtual or mixed reality technologies

* Enhancing physical human capabilities: Exoskeletons, bio-inspired working gear
and safety equipment

» Multi-lingual speech and gesture recognition and human intention prediction

* Tracking technologies for mental and physical strain and stress of employees
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Individualised human machine interaction
% of respondents

Tracking technologies for mental and physical strain and _—
stress of employees 3

Multi-lingual speech and gesture recognition and human

intention prediction L0 T
Enhancing physical human capabilities —
Augmented, virtual or mixed reality technologies _
Robotics: Collaborative robots (‘cobots’) _
0% 20% 40% 60% 80% 100%

HO=ldon'tknow H1 m2 E3 mE4 H5=knowitverywell

B) Smart materials:
* Smart materials

Smart materials
% of respondents

SR B O B

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

HO=Idon'tknow Hm1 m2 ®3 HE4 BH5=|know itverywell

C) Digital twins and simulation:

* Digital twins of products and processes

* Multi-scale dynamic modelling and simulation

* Planned maintenance

» Cyber-physical systems and digital twins of entire systems

« Virtual simulation and testing of products and processes (e.g. for human-centricity,
working and operational safety)

* Technologies for simulation and measurement of environmental and social impact
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Digital twins and simulation
% of respondents

Technologies for simulation and measurement of _

environmental and social impact

virtualsimulation and Lesting of products Nt sy oex  10c [EEN 1% B

processes

Cyberphysical systems and digital Luins O et e o 1 SN

systems

Planned maintenance

Multi-scale dynamic modelling and simulation | NS0
Digital twins of products and processes [ NNENGNGENZ20N

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

HO=Idon'tknow Hm1 m2 ®E3 HE4 BH5=|know itverywell

D) Data transmission, storage, and analysis technologies:

* Big data management

* Traceability (e.g. data origin and fulfilment of specifications)
* Data processing for learning processes

* Edge computing

» Data and system interoperability

» Scalable, multi-level cyber security

* Networked sensors

* Cyber security/safe cloud IT-infrastructure

Data transmission, storage, and analysis technologies
% of respondents

Cyber security/safe cloud IT-infrastructure
Networked sensors

Scalable, multi-level cyber security

Data and system interoperability

Edge computing

Data processing for learning processes

Traceability (e.g. data origin and fulfilment of...

Big data management
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

HO=ldon'tknow m1 m2 ®m3 m4 ®5=|know itverywell

E) Atrtificial intelligence:
* Generative Artificial Intelligence
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* Decision support systems (Al powered) / Correlation-based Al

Artificial intelligenc
% of respondents

Technologies for matching the strengths of Al and
the human brain /Informed deep learning
Decision support systems (Al powered) /
Correlation-based Al

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mO=ldon'tknow m1 m2 ®m3 m4 H5=|know itverywell

F) Technologies for energy efficiency, renewables, storage and autonomy:

» Technologies for matching the strengths of Artificial Intelligence and the human
brain (e.g., combining creativity with analytical skills) / Informed deep learning

* Integration of renewable energy sources

* Low energy data transmission and data analysis

Technologies for energy efficiency, renewables, storage and autonomy
% of respondents

tow enerey data transmission and data analySiS __-
|ntegrati0n of renewable enerey sources _

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mO=ldon'tknow m1 m2 ®m3 m4 H5=|know itverywell

What you can find below is an overview of the answers for each technology that
helps us understand the level of general lack of in-depth knowledge regarding the
topics covered.

ambit ¥~ E#FIC

"LIVING SPACES CLUSTER, FEDERLEGNOARREDO European Furniture Industries Confederation




Co-funded by
the European Union

The answer of little or no knowledge is always present and always very
important.

This data will then be analyzed by understanding which types of companies have
determined these results the most.

Knowledge about enabling technolgies
% of respondents

I Al
X Qb Ko&

|. . 1, |I [ |‘|‘|I | |. |
O

A S R % o & > & @ > TS 2
& &KL &S O o6 FE & L LS
NOSTAEN I o e L . N VRS O
K O @’5& T I N & ¥ 2 bé N o & S E & @
& & SO RN R AN S N NN & ¢ & & & &
A F . & @ &« ¥ & @ e»@ o & E
IRV GRS NI R DS SO AR SR S P O S NN
S & & R S-S LR N N R A\ N
& S & E e F & X
Q < %«
H 0=| don’t know 1 2 m3 4 W 5= know it very well

Overall the top 5 technologies best known by the responding companies are:

1)
2)
3)
4)
5)

Integration of renewable energy sources

Traceability (e.g. data origin and fulfiiment of specifications)
Planned maintenance

Generative Artificial Intelligence

Data processing for learning processes

These are the first technologies for response 4-5 (excellent knowledge) in relation to
the level of knowledge.

It should be emphasized, however, that the level of general knowledge of 4.0
technologies is not high, indeed, it is still necessary to work to increase
knowledge.

Taking into consideration the size of the companies and comparing it with the
responses received, it is possible to understand that medium-large companies are
the ones that today lead the implementation of technologies in the company, being
the ones that today seem to know the topic the most.

Below we report for the most known and the least known technologies, a detail of
the responses by size of the respondents.
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MOST KNOWN TECHNOLOGIES
% of respondents

Integration of renewable energy sources
Generative Artificial Intelligence
Data processing for learning processes

Here most popular technologies divided by respondent size and level of knowledge.
This division is important to understand which types of companies are more attentive
to the knowledge of technologies and which consequently can be those that drive
the sector towards a better implementation of technological innovations.

Integration of renewable energy sources
% of respondents

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
2 3

0=I don’t know 1 4 5= know it very

well

B Micro ®Small = Medium ™ Large
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Traceability (e.g. data origin and fulfilment of specifications)
% of respondents

100%
80%
60%
40%
20%
0%

2 3

0=l don’t know 1 4 5=l know it very

well

H Micro ®mSmall ®m Medium ™ Large

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

0=I don’t know 1

Planned maintenance
% of respondents

2 3

B Micro ®mSmall ™ Medium M Llarge

4 5= know it very
well
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Generative Artificial Intelligence
% of respondents

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

0=l don’t know 4 5=I know it very
well

B Micro ®Small ™ Medium ™ Large

Data processing for learning processes
% of respondents

100%

90%
80%
70%
60%
50%
40%
30%
20%
10%
0

0=l don’t know 5=l know it very
well

X

B Micro ®Small B Medium M Llarge

As we can see from the graphs, it is mainly large companies that currently have a
more in-depth knowledge of these technologies.

This is true for approximately all the technologies proposed, in addition to the 5 best
known that we have reported here.

The results then underline how the majority of respondents admit to not knowing or
knowing little about the technologies proposed in the questionnaire in general.

The response percentages for the values 0-1 (i.e. no or little knowledge) are much
higher than the values that indicate a good knowledge of the technologies.
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On average, 50% of respondents declare to know little about the enabling
technologies of Industry 5.0, with peaks of up to 70% for some specific technologies.

As for the lesser-known 5 technologies in general, that is, those for which
companies have answered options 0 (I don’t know) or 1 option.

These are therefore those indicated as lesser-known, with almost non-existent
knowledge and for which the definition of these technologies is often not known and
consequently not even the possible field of application.

The technologies least known by all the responding companies are:
1) Tracking technologies for mental and physical strain and stress of employees
2) Cyber-physical systems and digital twins of entire systems
3) Edge computing
4) Technologies for matching the strengths of Artificial Intelligence and the
human brain (e.g., combining creativity with analytical skills) / Informed deep

learning
5) Scalable, multi-level cyber security

MOST UNKNOWN TECHNOOGIES
% of respondents

Tracking technologies for mental and...
Cyber-physical systems and digital twins...
Technologies for matching the strength...

Scalable, multi-level cyber security

As for the most well-known technologies, an analysis was also made for the lesser-
known ones, dividing the answers by company size of the respondents.
It can thus be noted that small companies are the ones that struggle the most
to know the most technical and not immediate technologies in use.
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However, this is also accompanied by the presence of large and medium-sized
companies that do not know some types of technologies, a symptom that for the
Furniture sector, some technologies are currently outside the field of knowledge and
application in production processes.

These are the results by company size:

Tracking technologies for mental and physical strain and stress of
employees
% of respondents

100%
80%
60%
40%
20%

0%

0=l don’t 5=I know it
know very well

B Micro ®Small ®m Medium ™ Large

Cyber-physical systems and digital twins of entire systems
% of respondents

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0

0=l don't 5=I know it
know very well

X

B Micro ®mSmall ™ Medium M Llarge
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Edge computing
% of respondents

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

0=l don’t 5=I know it
know very well

B Micro ESmall = Medium ™ Large

Technologies for matching the strengths of Artificial Intelligence and
the human brain/ Informed deep learning
% of respondents

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

0=l don’t 5=l know it
know very well

B Micro ®mSmall ™ Medium M Llarge

21
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Scalable, multi-level cyber security
% of respondents

100%
90%
80%
70%
60%
50%
40%
30%

20%

10%

0%
4

0=l don’t 1 2 3 5=I know it
know very well

o

B Micro ESmall = Medium ™ Large

As for lesser-known technologies, however, only a niche of companies, even small
ones, claim to know them well. In most cases, however, even large and medium-
sized companies struggle to have an in-depth vision of these technologies.

What emerges overall is therefore a lack of generalized knowledge regarding
enabling technologies and this could lead to poor use and poor investment in the
near future within companies that thus risk being left behind in the competitive
challenge.
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The survey then investigated which of the proposed technologies were considered
most relevant by companies.

With relevant we mean those that are considered most important for production
processes, those considered most impactful for business models in the furniture
sector.

Regarding the technologies that companies consider interesting and useful for their
production processes and to increase the competitiveness of their companies, below
are the 5 technologies considered most relevant.

Most relevant technologies
% of respondents (TOTAL)

60% 55%
50% 45%
40% 35% o
33% 31%

30%
20%
10%

0%

Smart materials Robotics: Augmented, virtual or Generative Artificial Integration of
Collaborative robots mixed reality Intelligence renewable energy
(‘cobots’) technologies sources

It is then possible to delve deeper into the choices of technologies considered most
relevant by analyzing the responses by company size.

Results for Micro companies:
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Most relevant technologies
% of respondents (Micro)
58%
60%

50%
° 42%

Augmented, virtual or
mixed reality

40% 35% 339%

30%
20%
10%
0%

Generative Artificial
Intelligence

Smart materials

technologies processes
Results for Small Businesses:
Most relevant technologies
% of respondents (Small)
70% 65%
60%
51%
50%
41%
40% 35%
30%
20%
10%
0%
Smart materials Robotics: Augmented, virtual Integration of
Collaborative robots  or mixed reality renewable energy
(‘cobots’) technologies sources

Results for Medium-sized Companies:
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33%

Virtual simulation and Robotics: Collaborative
testing of products and

robots (‘cobots’)

34%

Generative Artificial
Intelligence
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Most relevant technologies
% of respondents (Small)

60%
50%
50%
40% 35% 35% 35%
30%
24%
20%
10%
0%
Robotics: Smart materials  Generative Artificial Integration of Augmented, virtual
Collaborative robots Intelligence renewable energy or mixed reality
(‘cobots’) sources technologies
Results for Large Companies:
Most relevant technologies
% of respondents (Small)
60% 54%
50% 46% 46%
40% 38% 38%
(1]
30%
20%
10%
0%
Robotics: Smart materials Digital twins of Planned Traceability (e.g.
Collaborative robots products and maintenance data origin and
(‘cobots’) processes fulfilment of

specifications)

As we can see, the technologies that are the subject of the answers to this question
are largely similar for every company size.

This is a sign that the sector is fairly in agreement on the technologies that can be
useful to implement to progress in business development.

However, the answers also seem to be dictated by the "scarce" knowledge of these
technologies, rather than by an in-depth analysis of their potential.
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In fact, the technologies that are considered less relevant are different and are mostly
those of which there is little knowledge.

That means that companies intend to invest or are thinking of doing so in the future,
in those technologies that they know and that they have deemed useful for their
companies.

This choice is rational, but it once again outlines the risk of stopping at what is already
known, without fully grasping the possibilities that technological development can
offer today.
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The furniture sector demonstrates that it has the basic knowledge for some types
of technologies that are already having an impact on production processes and that
by nature and type of products have already been implemented and are therefore
better known than others.

However, there are many technologies that today should be explored in depth due
to the impact they can have on the life of companies that are not taken into
consideration.

This is dictated by the lack of knowledge of these technologies and the lack of in-
depth analysis of their potential and possible uses.

The survey outlined a sector that is poorly informed regarding some types of
technologies and more competent on others. Overall, however, a strong lack of
knowledge of these enabling technologies emerges, both for large and small
companies.

It is precisely the sector that needs a step forward in training regarding the new
technologies enabling the smart industry, in order to imagine new uses and new
applications within a sector that is slowly approaching the technological revolution
that has been underway in recent years.

The survey was certainly a good opportunity to understand what the most important
gaps in the knowledge of these technologies are and to imagine solutions and
proposals that can help companies understand the potential and tools that
technology makes available today, in order to give a new innovative boost to the
furniture sector.
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