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FMgoesDIGI — Three Key Questions

International Facility Management Association

How can FM professionals of tomorrow be educated to meet the
upcoming demands of digitalization?

Quelle: Pixabay

What technologies will drive the future of FM, and how to identify them?
What skill sets will be needed to provide a good professional service?
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.. nnnnnnnn ional Fac ility Management Association
FMgoesDIGI — Outputs

» FMgoesDIGI - Global Technology Study

» FMgoesDIGI - Teachers “and Learners ~ Skill Sets

» FMgoesDIGI - Three Dimensional Teaching Model

» FMgoesDIGI - Digital Facility Management Teaching Formats

= =5 £ ) Practical /
whoHEW B 1 ) Computational skills
. FM Metropolia )5 )/
» Basic digital skills & knowledge * Autonomous learning High-Tech
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Dimension: Teaching Student-Centered
Estudio Global de Digitalizacién en Facility Management > General digital skills & knowledge focus

Teacher-Centered
« Gamification in the

+ Virtual Jaboratory classroom- students
competitions

* (1/4) Pais donde opera, principalmente

+ Software based /

> e ki * Flipped classroom 1
Technology specific skills & knowledge PP online Gamification Low-Tech

- for students Di .
- for lecturers mension:
) . Level of
Analytical / conceptual * Challenge-based learning Technology
» Innovative teaching methods thinking integration

\_ ) Dimension: Skill focus
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FMgoesDIGI — Quick Survey

Bitte nennen Sie die aus lhrer Sicht Drei wichtigsten digitalen Trends!

Go to www.menti.com and use the code 3856 2839
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FMgoesDIGI — 14 European Reports

https://www.fm-house.com/en/facility-management-technology-tools/
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FMgoesDIGI - 14 Non-European Reports

https://www.fm-house.com/en/facility-management-technology-tools/
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DIGITALIZATION IN FACILITY MANAGEMENT
FMgoesDIGI - 25 technologies — 10 profiles

Technology Comments

3D Scanning Interior, spaces, bulldings, etc.

3D Printing Parts, consumables, etc.

5G Network Smart Cities, etc.

Advance Metering Infrastructure Real-time data acquisition

Artificial Reality Augmented, virtual and mixed reality

Building Information modelling
Biometrics Systemns

Blockchain based tools

Building Automatization Systems
Building Management Systems
Business Intelligence tools
Computer Aided tools

Digital Twins models

Drones & microdrones
Generative Design

Geographic Information systems
Holograms

Human Augmentation

Indoor Navigation Systems

Laser Imaging Detection and Ranging
Applications for Mobile Devices
Remote Maintenance Services
Radic Frequency ldentification
Robots

Virtual Assistants

Co-funded by the

Networking 3D-software
Security, access, location, etc.
Contracts, helpdesk, etc.

loT, sensors, actuators, etc.
Menitoring, performance, etc.
To process large/different data
'WMS, CAM, EMIS, etc.
Replicating physical assets

For exterior and interior use
lterative exploration process
Geo localization

Virtual display or assistance

Exo Skeletons, wearables, etc.
Beacons for GPS inside buildings, etc.
Mapping, measuring, etc.
Support, reporting, etc.

Tele maintenance, etc.

Tags or control systems
Cleaning, transport, security, etc.
Reception, guidance, etc.

CLIENT COMPANY

EDUCATION

RESEARCH

W IFMA &5

Director /Head of FM
Area Specialist/Coordinator

Support / Assistant

Director /Area Manager
Implant/in-house in client
Operational Personnel
Dean / Program Director
Lecturer

Researcher

Students
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DIGITALIZATION IN FACILITY MANAGEMENT
FMgoesDIGI - 25 technologies — 10 profiles

PERVICEPROVIDER 25 technologies— 10 profiles
Use 3 profiles Service Providers
Know ture use 3 proﬂles End UserS/Client Companies
'teelre;;r‘ut 4 proﬂles Academia

m | amn using it m Sporadic use m Exploring to use it

w Heard but not relevant m Would like to know m Mever heard

MARKET ACADEMIA RESEARCHER STUDENT
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FMgoesDIGI - Global Survey DIGITALIZATION in FM

Facility

Responses by country

The questionnaire was distributed openly, online,
through social networks and contacts of the partners.

Number of Responses

B 250

2 201 to 250

~ 101 to 200

151 to 100
'1to 50

105 countries have participated, obtaining a total of4.007 responses.

112 responses have been collected from Switzerland
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FMgoesDIGI - Global Survey DIGITALIZATION in FM w

- Academia . Academia

- Dean / Program s_) Researcher - Dean / Program | Researcher
Director Crirector
. Lecturer _J Student . Lecturar _] Student

Service
Provider

- Director / Area manager

\ 990

cervice
Provider

- Crirzctor [ Ares mansgsr

. Imnplant / indhowss
. Oiperational

personnel

. Operationsl

personnel

Client
Company
- Director/ Head of FM

- Arez specislist)

Coordinator

124 . Support / Assistant

Client
Company
- Director / Head of FM

- Arzs specizlist/

Coondinator
. Support / Assistant

Global Europe
3934 1925

responses responses

Co-funded by the
Erasmus+ Programme
of the European Union




DIGITALIZATION IN FACILITY MANAGEMENT

FMgoesDIGI Global Survey — Raw Data Analysis

CLIENT COMPANY

VA - Virtual Assistants (reception, guidance, ..
Fobots (cleaning, transport, security etc.)
RFID - Radio Frequency |dentification (tags or..
Femote Maintenance Services - Tele..
k Applications for Mobile Devices (support, ..
LIDAR - Laser Imaging Detection and..
IMNS - Indoor Mavigation Systems (beacons for..
Human Augmentation - (exo skeletons, ..
Holograms (virtual display or assistance)
515 - Geographic Information Systems (Geo..
G0 - Generative Design (iterative exploration..
Drones & Microdrones (for exterior and..
k Diigital Twins models (replicating physical..
sk CAFM - Computer Assisted tools (IWMS, ..
Business Intelligence tools (to process..
sk BMS - Building Management Systems..
3K BAS - Building Automatization Systems (1oT,..
Blockchain based tools (contracts, helpdesk; ..
K Biometrics Systems (security, access, .
K BIM - Building Information Modelling
AR - Artificial Reality (augmented, virtual and..
AMI - Advance Metering Infrastructure - Smart..
A5G netwark
3D Printing (parts, consumables, etc.)
30 Scanning (interior spaces or buildings, etc.)

0% 10% 20% 30% 40% 50% 60% 70% B80% 90%100%
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i Facility i

SERVICE PROVIDER

WA - Virtual Assistants (reception, guidance, ..
Robots (cleaning, transport, security etc.)
RFID - Radio Frequency |dentification (tags or..
K Remote Maintenance Services - Tele..
Applications for Mobile Devices (support, ..
LIDAR - Laser Imaging Detection and..
NS - Indoor Mavigation Systems (beacons for..
Human Augmentation - (exo skeletons, ..
Holograms (virtual display or assistance)
515 - Geographic Information Systems (Geo_.
G0 - Generative Design (iterative exploration..
Drones & Microdrones (for exterior and..
3 Digital Twins models (replicating physical..
CAFM - Computer Assisted tools (IWMS, ..
sk Business Intelligence tools (to process..
BMS - Building Management Systems..
BAS - Building Automatization Systems (loT,..
Blockchain based tools (contracts, helpdesk, .
Biometrics Systems (security, access, ..
BIM - Building Information Modelling
AR - Artificial Reality (augmented, virtual and..
AMI - Advance Metering Infrastructure - Smart..
5G network
3D Printing (parts, consumables, etc.)
30 Scanning (interior spaces or buildings, etc.)

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

m Mever heard

mWould like to know

® Heard but not relevant
m Exploring to use it

m Sporadic use

m| amusing it




DIGITALIZATION IN FACILITY MANAGEMENT
FMgoesDIGI Global Survey — Raw Data Analysis — Awareness Gaps
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BMS - Building Management Systems

CLIENT COMPANY SERVICE PROVIDER
43 70% ﬁ F 51,0%
11,32% 14,2%
15,23% 14,3%
8, 9% 8,0%

17,0% 10,2%
3,83% 2,0%

100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0% 0% 0% 20% 30% 40% 50% G60% V0% 80% 90% 100%

CLIENT COMPANY SERVICE PROVIDER
44,.71% ﬁ F 49,0%
14 38% 16,1%
15,42% 15,5%
9,7% 9,8%

10,7% 7.4%
2,03% 2,2%

100% 90% 80% 70% 60% D50% 40% 30% 20% 10% 0% 0% 0% 20% 30% 40% 50% G60% V0% 80% 90% 100%

B | amusingit B Sporadicuse Exploringto useit Heard but not relevant ™ Would like to know B MNever heard
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FMgoesDIGI Global Survey — Raw Data Analysis

Mature technologies

BMS BIM
Building Management Systems Building Information Modelling

CLIENT COMPANY SERVICE PROVIDER RESEARCHER ACADEMIA STUDENT
. mEm W | 1 [ ] | | LI .
& Never heard = Never haard = Mever haard m Mever heard ® Never he
' Wauld like 1o know # Would liks to know Mot valid far EM 18 i ned relecant ®Would ik
Heard but not relevant Heard but nat relevant Could be interesting Might includa in future It shoutd
Exploring to use it Exploring to use it Explenng to werk en it = Exploring to include it ® |t will be i
= Sporadic use » Sporadic use = We are warking on it [t is included w It s inclu
=l am using Bl am using it
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FMgoesDIGI Global Survey — Raw Data Analysis

AR - Artificial Reality (augmented, virtual and mixed reality)

It consists of creating interactive immersive environments, based on video recognition technologies, that put the user in total contact
and without limitations with the digital world. With these technologies, errors can be detected in the construction process or remote
guided maintenance tasks can be carried out, among many other things.

| am using it | am using it 9 %

Sporadic use Sporadic use
Exploring to 27.5% Exploring to 21.6%
use it use it
Heard but not 431 % Heard but not 259%
relevant relevant
Would like to Would like to
know know
Never heard 3.9 % Never heard
0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 90% 60%
Switzerland Global
(n=112) (n=4.007)
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DIGITALIZATION IN FACILITY MANAGEMENT
FMgoesDIGI Switzerland Report — less used technologies — emerging?

3D Scanning

It is the process of analyzing a real object to recreate its shape and appearance digitally in a three-dimensional model. In FM it is used to

improve building security processes and maintain accurate records for maintenance and renovations.

| am using it
Sporadic use

& 6,6%

lam using it [(PXA

Sporadic use
Exploring to : Exploring to
useit 2ior useit fod%
Heard but not Heard but not
relevant giee relevant St
Would like to Would like to
know know
Never heard [ERR2 Never heard
0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60%
Switzerland Global
(n=112) (n=4.007)

Blockchain based tools

Decentralized database that maintains an ever-growing list of ordered records, called cryptographically protected blocks. With
this, you can have a simplified way of storing and securing data and documents, creating unique traceability and coding.

.- @B 16,6%

Iam using it
Sporadic use
Exploring 19 157% Exploring 'f’
useit useit
Heard but not Heard but not
R relevant
Would like to
know
Never heard Never heard
0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50%
Switzerland Global
(n=112) (n=4.007)
Human Augmentation
It is cognitive and physical enhancement by adding or expanding (bodily) functions with the help of technological means. It is mainly
used to increase physical capacities in the development of routine activities such as maintenance and construction.
lam using it lam using it
Sporadic use Sporadic use
Exploring to Exploring to
useit use it
Heard but not Heard but not
relevant relevant
Would liketo Would like to
know know
Never heard Never heard
0% 40% 50% 60% 40% 50% 60%
Switzerland Global
(n=112) (n=4.007)
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3D Printing
Creation of three-dimensional solid objects from a digital file. It is mainly used in the manufacture of spare parts or customized parts,
increasing efficiency and improving the maintenance and useful life of equipment.

lam using it . 1 9% lam using it
/Ll
Sporadic use 3.9 Sporadic use
Exploring to Exploring to
useit ikl useit
Heard but not Heard but not
relevant 6z4% it 459%
Would liketo Would like to
know know
Never heard Never heard
0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60%
Switzerland Global
(n=112) (n=4.007)

GD - Generative Design

It is an exploration process, where all possible permutations of a solution are contemplated, quickly generating design altematives.
With this technology, project decisions can be anticipated, improving the proposed models and quickly determining what works best.

Iam using it lam using it
Sporadic use Sporadic use
Exploring to Exploring to
useit useit
Heard but not Heard but not
relevant relevant
Would like to Would like to
know know
Never heard Never heard
g 0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60%
Switzerland Global
(n=112) (n=4.007)
LIDAR - Laser Imaging Detection and Ranging
It is a remote sensing method that uses light in the form of a pulsed laser to measure ranges (varying distances) to Earth. This
technology allows inspections of spaces and generation of plans automatically with high precision.
Iam using it Iam using it
Sporadic use Sporadic use
Exploring to Exploring to
useit useit
Heard but not Heard but not
relevant relevant
Would liketo Would like to
know know
Never heard Never heard
0% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60%
Switzerland Global
(n=112) (n=4.007)

5G

network

(1

IFMA

Switzerland
Chapter

Facility

It is the fifth generation of mobile networks. It is a new global wireless standard, with which maximum data speeds of several Gbps
can be achieved. With the improvement in connectivity, remote maintenance processes and more effective connections between

syste

ms are enabled.

.2+ @ 6,6%

Sporadic use 2,0 %
Exploring to Z 3
useit 3734
Heard but not 330%
relevant
Would like to
know
Never heard
0% 10% 20% 30% 40% 50% 60%
Switzerland
(n=112)
Holograms

lam using it

Sporadic use

Exploring to
useit

Heard but not
relevant

Would like to
know

Never heard

0% 30%

40%

50% 60%

It is an advanced photography technique that consists of creating three-dimensional images based on the use of light. They are
connected to artificial intelligence programs that simulate people or scenes with volume and depth.

lam using it

Sporadic use

Exploring to
useit

Heard but not
relevant

Would like to
know

Never heard

0% 10%

29

Iam using it

Sporadic use

Exploring to
useit

Heard but no

relevant

Would like to
know

Never heard

20% 30% 40% 50% 60%

Switzerland
(=112

VA - Virtual Assistants

It is a software agent that can perform tasks or services for a person based on commands or questions. The term "chatbot" is
sometimes used to refer to virtual assistants that are accessed generally or specifically through online chat.

t

50% 60%

0%

Switzerland
(n=112)

Iam using it

Sporadic use

Exploring to
useit

Heard but not
relevant

Would like to
know

Never heard

30%

0% 10% 20% 40%

Global
(n=4.007)

lam using it

Sporadic use
Exploring to
useit

Heard but not
relevant

Would like to
know

Never heard

0% 10% 20% 30% 40% 50%

Global
(n=4.007)
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DIGITALIZATION IN FACILITY MANAGEMENT
MgoesDIGI Switzerland Report — medium use — emerging?

BIM - Building Information Modelling

W) IFMA &hiseren

Facility

Biometrics Systems

It is the use of specific data about unique biological traits of an individual, to generate information by which that individual can
be effectively identified. With this technology it is possible to facilitate access control, the granting of permissions or the
identification of features to analyze sensations or behaviors.

AMI - Advance Metering Infrastructure

Itis an ln'tegtr'ateg sgl;tem of smart mzters, co_qu‘mqntlcatlc;p net:?/orkstsnd data rpanag}]emfnt e{egen:ﬁs,h ‘_’"?\'fh allowst b!d;rectlotpal Comprehensive process of creating and managing information related to a physical asset, where its digital representation is
Sv%fii':z’;ﬁ:la'?:s iﬁto ?)er‘ersz:tri\cl:ﬁ:!sszr\;inuzers. SIEEYratCIEdIONEBINCS RN SHEIICHATIES SEGRBIg Y acturale niormaton, produced throughout its life cycle. With this you can improve decision making in real time, and streamline processes such as
P gs. construction, documentation and maintenance.

& 10,4% e

Sporadic use

lam using it

& 13,9% ..

Sporadic use

Iam using it

& 14,2% T

Sporadic use Sporadic use

Sporadic use

Exploring to Exploring to Explori ! SR Exploring to
3 3 ploring to Exploring to xploring to P g
useit gt useit 51.0% useit 253% useit ks useit
Heard but not Heard but not Heard but not Heard but not Heard but not 255% Heard but not
relevant relevant relevant U3 relevant relevant : relevant
Would like to Would like to Would like to Would like to Would like to Would like to
know know know know know know
Never heard Never heard Never heard Never heard [GRA Never heard Never heard
0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60% 40% 50% 6C
Switzerland Global Switzerland Global Switzerland Global
(n=112) (n=4.007) (n=112) (n=4.007) (n=112) (n=4.007)
Digital twins models Drones & Microdrones INS - Indoor Navigation Systems
It i the creation of a detailed digital replica of a physical asset, including systems, processes and devices. It allows monitoring and Unmanned aerial portable vehicles capable of flying over any element and carrying out visual inspections. They can transmit images of {tocs':;sr':ffg: ;Ir::;'gg: drgngzficigz gzrls()r;e(gif?cb:‘oli?:{]\%i&/ ?L‘;Z:;‘:g';ﬁi'Crt‘iggsapphcam" or in a browser window and allows you
simulating behavior, identifying trends and errors, allowing action even before construction. buildings, machinery, or equipment in inaccessible locations, to a remote-control point, or on land far from danger. 8
(y N . Iam using it lam using it [HEA
lam using it . (y lam using it lam using it .2 % . 8, 5 0 lam using it |35
10,4%
. | Sporadic use Sporadic use
Sporadic use Sporadic use .—4 9 Sporadic use Sporadic use
| Exploring to Exploring to
Exploring to Exploring to 135% Exploring to Exploring 1f: useit useit
if i useit user
usel gselt Heard but not Heard but not
Heard but not Heard but not Heard but not 56,5% Heard br( not 331% relevant relevant
relevant relevant et Lt Would liketo Would like to
Would liketo Would like to _ Wouldlike to g kot know
Koy oy Never heard Never heard
250% Never heard Never heard
Neverheard Rt bl _ 0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60%
0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 0% 50% 609 0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60%
Switzerland Global
. j (n=112) (n=4.007)
Switzerland Global Switzerland Global
(n=112) (n=4.007)

(=112) (n=4.007)

Robots

Autonomous machines capable of sensing their environment, performing calculations to make decisions, and take action in the real
world. Commonly used in cleaning tasks, receiving users or in high-risk activities.

. 5’7% lam using it
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lam using it

Sporadic use Sporadic use

Exploring to Exploring to

useit useit

Heard but not 408% Heard but not

relevant relevant

Would like to Would like to

know know

Never heard Never heard
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FMgoesDIGI Switzerland Report — high use — mature?

BAS - Building Automatization Systems 1 0 BMS - Building Management Systems Bl - Business Intelligence tools

Facility

Systems that provide automatic control and monitoring, but also allow equipment to be activated or deactivated remotely. Being

Software specialized in controlling and monitoring the equipment of a building in a centralized way, providing effective Software that aids in the collection, transformation, and presentation of large amounts of both structured and unstructured
centralized, actions can be viewed from a central point, which helps decision-making and speeds up response.

supervision and reports. With this technology it is possible, for example, to reduce the costs associated with energy and data. With this software it is possible to have reports, dashboards and visualizations that allow strategic decision making based
water consumption in a building. on complex information.

[ 31,1% 1am using it [ 26,4% lam using it

| am using it lam using it lam using it

. 26,4% lam using it

Sporadic use Sporadic use Sporadic use Sporadic use Sporadic use Sporadic use
Exploring to Exploring to Exploring to Exploring to Exploring to — Exploring to
useit useit useit useit useit 8 useit
Heard but not Heard but not Heard but not Heard but not Heard but not Heard but not
relevant relevant relevant relevant relevant relevant
Would like to Would like to Would like to Would like to Would like to Would like to
know know know know know know
Never heard SRR Never heard Never heard Never heard Never heard Never heard
0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60% 0% 0= 2 altis e Al G w3 137 20 o &0 Sl e 0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60%
Switzerland Global Switzerland Global Switzerland Global
(0=112) (n=4.007) (=i112) (n=4.007) n=112) (n=4.007)
CAFM - Computer Assisted tools GIS - Geographic Information Systems Applications for Mobile Devices
Speciqlized So,ﬁwa','e to coordinate activities in the physica! workplace and relate it to the orgapization‘s faciligies, people, and Complex methods that allow the use of spatial location and associate layers of information using maps and 3D scenes, helping to It is a type of software designed to run on a mobile device, such as a smartphone or tablet. This technology has been widely applied
operations. With this type of tools, the management capacity and the response to requests or indecency are increased. collect, manage and analyze geographic data. for all kinds of needs, especially for the improvement of user experience, effective control of facilities and service management.
% 0
& 58,3% & 35,8%
Iam using it Ve g 1am using it . 1 9, 8% 1am using it 1am using it 1am using it
secacs I SEecdiguse Sporadic use Sporadic use Sporadic use Sporadic use
Explori:g et; e Explﬂfl:ge!; Exploring to Exploring to Exploring to Exploring to
useit useit useit useit
Heard but not Heard but not
e relev’;?lt s = re'f;\,l;z( Heard but not 232% Heard but not Heard but not Heard but not
relevant ’ relevant relevant relevant
Would like to S Would like to 3 e
e bt Would like to ] Would like to Would like to Would like to
know know know know
Never heard .9 % Never heard
Never heard Never heard 11,6% Never heard Never heard
0% 10% 20% 30% 40% 50% 60%
0% 10% 20% = 40% g0% 0% 0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 6 0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60%
Switzerland Global 5
(n=112) (n=4.007) Switzerland Global Switzerland Global
(=112) (n=4.007) (n=112) (n=4.007)

Remote Maintenance Services

o N , _ , _ RFID - Radio Frequency Identification
Application of specific software on local systems, which can be accessed from another location, creating the appropriate means to
monitor and control maintenance activities remotely. They are remote data storage and retrieval systems that use devices called RFID tags, cards, or transponders. The fundamental
purpose of RFID technology is to transmit the identity of an object (similar to a unique serial number) through radio waves, improving
access, inventory and logistics control systems.

lam using it

® 17,9% ® 17,9% i

Iam using it

Sporadic use Sporadic use 11.3% ) |
Sporadic use Sporadic use

Exploring to Exploring to |
- ,_,Ee it s uge it Exploring to Exploring to
use it useit
Heardrzlut not Heardrbell':vl;::t Heard but not Heard but not
evant relevant relevant
Would hketo R I to Would like to . Would like to
now S know know

Never heard Never heard

Never heard Never heard
0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60%
Switzerland Global Switzerland Global
(n=112) (n=4.007) (h=112) (n=4.007)
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FMgoesDIGI Global Survey — Raw Data Analysis

Facility

25 technologies dl a g\ance

DEAN/PROGRAM DIRECTOR
RESEARCHER ILECTURER STUDENT
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VA - Virtual Assistants (reception, guidance,..
Robots (cleaning, transport, security etc.)
RFID - Radio Frequency Identification (tags or..
Remote Maintenance Services - Tele..
Applications for Mobile Devices (support,..
LIDAR - Laser Imaging Detection and..
INS - Indoor Navigation Systems (beacons for..
Human Augmentation - (exo skeletons,..
Holograms (virtual display or assistance)
GIS - Geographic Information Systems (Geo..
GD - Generative Design (iterative exploration..
Drones & Microdrones (for exterior and..
Digital Twins models (replicating physical..
CAFM - Computer Assisted tools (IVWMS, ..
Business Intelligence tools (to process..
BMS - Building Management Systems..
BAS - Building Automatization Systems (loT,..
Blockchain based tools (contracts, helpdesk, ..
Biometrics Systems (security, access, ..
BIM - Building Information Modelling
AR - Artificial Reality (augmented, virtual and..
AMI - Advance Metering Infrastructure - Smart..
5G network
3D Printing (parts, consumables, etc.)
3D Scanning (interior spaces or buildings, etc.)

I

-
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per
stakeholder
Profile

per
Technology

CODE Indicator /Index Objective & Description Feasibility Concept Formula Arithmetic weighted average
Rate of FM digital unawareness per To measure the percentage of responders that do not . i > (80% * sample Never heard +20% *sample would like to
RDU All profil % N heard(+% Id like to k ?
stakeholder know the technology in each stakeholder PrOTIES STl U LSOOG know/it's not relevant/Not valid for FM)/(25*sample)
100%-RDU = 100% - 80% * leN heard +20%
Rate of FM digital awareness per To measure the percentage of responders that do know . ? _° (2 (80% ! ?amp ¢ heverhear "
RDA . All profiles Complementary % of RDUS *sample would like to know/it's not relevant/Not valid for
stakeholder the technology in each stakeholder
FM)/(25*sample))
To measure the interest/potential that is attributed to o
igi i i ing+ ic+ i 9, ing + 309 ic+ 209 i *
IDI FM Industry Digital Interest T St e companies&providers % (Using+sporadic+exploring) S (50% using + 30% sporadic + 20% exploring) /25*sample
% (Using / working on /included) + % % (100% using + 20% sporadic) or ¥ % working on or 3 %
FM-Digital Usage To measure the technologies that are already in use All profiles . '"_’/ gon/ )% Z 6 ; g ok Jorz% g 2%
(sporadic use) included /25*sample
DU
FM-Digital Usage per family of To measure the technologies that are already in use % (100% using + 20% sporadic) or 3 % working on or ¥ %
4 . e v » g Y All profiles % (Using / working on /included) Z 6 ; g OF Jora % E 2%
technologies grouped by families included /(technology sample)
IDE Index of digital FM excepticism To measure the level of excepticism in FM digitalization  All except students % (not relevant / not valid for FM) (S % not relevant or § % not valid )/25*sample
% included technologies/
i . . i i A included tec rTO ogle's/ A’ i 5 % included technologies/ (3 % included + 5 % exploring or
ECI FM Educational Coverage Index To show the digital educational coverage in FM Academics & students (included+exploring or it will+might or I . . . .
X it will + ¥ % might or should be incluided in future)
should be in future)
CODE Indicator /Index Objective & Description Feasibility Concept Formula Arithmetic weighted average
F technol 80% * leN heard +20%
Rate of FM digital unawareness per To measure the percentage of responders that do not All profiles except i ol e e no- o8y 3 (80% i ,Samp © Never hear o
RDUT . . . % Never heard(+% would like to know?) | *sample would like to know/it's not relevant/Not valid for
technology know the technology in each one of the 25 Technologies |students (skipped)
FM)/(technology sample)
F technol 100%-RDUT = 100% - 80% * |
Rate of FM digital awareness per To measure the percentage of responders that do know | All profiles except i Oriverytecneiogy & X %-(2( f’ sample
RDAT . . . % Never heard(+% would like to know?) |Never heard +20% *sample would like to know/it's not
technology the technology in each one of the 25 Technologies students (skipped) |
relevant/Not valid for FM)/(technology sample))
FM Industry Digital Interest per To measure the interest/potential that is attributed to . . . . . S (50% using + 30% sporadic + 20% exploring) /(technology
IDIT o ) ) companies&providers % (Using+sporadic+exploring)
technology every technology within the industry representatives sample)
. X X . . . . > % (100% using + 20% sporadic) or ¥ % working on or ¥ %
DUT FM-Digital technol T the technol that | All profil 9 k |
U igital Usage per technology o0 measure the technologies that are already in use profiles % (Using / working on /included) ) —
Index of digital FM excepticism per
IDET technologyg P P To measure the level of excepticism in FM digitalization  All except students % (not relevant / not valid for FM) (S % not relevant or § % not valid )/(technology sample)
FMIEducationallGoveragelindexiper B _ ' _ % included techrToIogie's/% ' 'Z%' included 'technologies/ (Z% incl'uded' + 3 % exploring or
ECIT technolo To show the digital educational coverage in FM Academics & students (included+exploring or it will+might or it will + 3 % might or should be incluided in
£y should be in future) future)/(technology sample)
. To measure the maturity of the technology in FM X : % (working on+exploring or could be 50% using it + 30% sporadic use + 20% exploring to
TMI = IDIT Technology maturity for Industry companies&providers . .
Industry interesting in future) use)/(technology sample)
. To measure the maturity of the technology in FM % (working on+exploring or could be 50% working on + 30% exploring to work + 20% it could be
TMR Technology maturity for Researchers Researchers X .. X -
Research interesting in future) interesting in future)/(technology sample)
. i To measure the maturity of the technology in FM . % (included+exploring or it will+might or 50% included + 30% exploring or it will + 20% might or should
TMA Technology maturity for Academia i - Academics & students X .
teaching and training should be in future) be in future (technology sample)
To measure the readiness of the technology for the
TRI Technology Readiness Index - E the market Weighted average of TMI+TMR+TMA Weighted average of 70% TMI+10% TMR+ 20% TMA
. To measure the readiness of the technology for the
TRL Technology Readiness Level TO BE DEFINED

market

7 ™ QW
WY IFMA iertand

International Facility Management Association

Set of indicators for a Cross-
Analysis of survey results

Digital awareness/unawareness

Digital interest/excepticism -
Digital usage

FM Academia digital proactivity

Technology readiness index
(industry-researchers-training)
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RDUT - GLOBAL

) IFMA gpizerane

i Facility

RDUT - Rate of digital unawareness per stakeholder & technologies

RDUT - EUROPE
Knowledge and unawareness e | srcnins |
E— 5,18% m ) 55%
Biometrics Systems [, BMS B,
—— ,05% . ),88%
Applications [l BIM [l
E— 7 03% 3 03%
BAS il 5G network L
7, 37% 3 38%
Rate of digital unawareness/awareness (RDU/RDA) per stakeholders 5G network I Biometrics Systems
E— 2,02% —3,92%
BIM BAS iy
RDU/RDA - GLOBAL RDU/RDA - EUROPE - ;1. 17T
3D Printing 3D Printing I
Academics [l Academics EE— O (7% —— 4,44%
Researchers [N Service Providers N Business Intelligence tools h_ 10,85% Robots -—4,86%
Service Providers [N Researchers [N Robots L Drones & Microdrones [,
Global RDU/RDA lobal il =t
---. A4 4
Global RDU/RDA I Drones & Microdrones By Business Intelligence tools By
Client Company I Client Company | e 11,25% 5 )30
Students I Students I Remote Maintenance... B 2. o 3D Scanning -_5'25%
0% 20% 40% 60% 80% 100% 120% 0% 20% 40% 60% 80% 100% 120% 3D Scanning B AR e
Students Client Company |Global RDU/RDAService Providers Researchers Academics Students  Client CompanyGlobal RDU/RDA Researchers Service Providers Academics I 11,94% 5 16%
ERDU 17,91% 15,60% 14,06% 12,30% 9,88% 6,38% ERDU 14,66% 13,99% 12,36% 11,67% 10,89% 6,62% BIOCkChain based tOOIS _ Remote Maintenance Services —
RDA 82,09% 84,40% 85,94% 87,70% 90,12% 93,62% RDA 85,34% 86,01% 87,64% 88,33% 89,11% 93,38% —— 1), 23% — S 317,
VA B VA B
RFID S, Blockchain based tools s
I |3 01 —— 5,63%
AR s RFID [,
. . M CAFM
» The European results show a slightly higher awareness of directors B - M -
. . 0 0 0 . Gls h GlS -
to intermediate managers and assistants, and a higher average digital N e KA
olograms B INS
e, e . . 0 h f I- . I /2 3% I 3, 35%
recognition for service providers (89,11%) than for client companies NS Holograms [
| 17‘84% | 8,86%
o) ) AMI AMI
(86’0 1 A) . I 1O, 91% e 11,70%
« o . . . LIDAR B Human Augmentation B
» The lowest digital awareness ratio is for students with an RDA of —s —T
Human Augmentation B LIDAR B

I ]3,06%

Digital Twins models B

I 3,53%

GD - Generative Design [ s

—— (0,7 4%

0% 10% 20% 30% 40% 0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

85.34%, and the highest is for Academics with 93.38%.

Digital Twins models

GD - Generative Design [

M Academics
W Global RDUT

Researchers
Client Company

Students
W Service Provider
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Switzerland
Chapter

IFMA

Facility

(1

DUT - FM-Digital Usage per technology

DUT - GLOBAL DUT - EUROPE

FM Digital usage

DU - FM-Digital Usage per stakeholders

DU - GLOBAL DU - EUROPE

Students
Researchers
Academics
Service Providers

e ]
e |

Client Company

[ ]

Global DU

0% 5% 10% 15% 20% 25% 30%

0% 5% 10% 15%
Client Company Service Providers

15,43% 19,37%

20%
Researchers
17,85%

25% 30%
Students
15,14%

Global DU
17,33%

Academics
27,51%

Global DU
18,02%

Students
17,72%

Researchers
17,37%

Academics
27,50%

Client Company Service Providers

mDU H DU 15,74% 19,46%

u Global DU Client Company ™ Service Providers ™ Academics Researchers Students

GD - Generative Design
Human Augmentation
Holograms

AR

LIDAR

3D Printing

Digital Twins models
INS

Drones & Microdrones
5G network

VA

3D Scanning

Robots

AMI

Blockchain based tools
GIS

BIM

Business Intelligence tools

8%
% 14,04%
- 2,9791’?

TR

°82%

- 3,15§/
— 7%
m—_410%0 |

G, 73%

28,07%

%

7 () 62c

%

B s
e T
%%,81%
—

e 33%
ﬂéaﬁs%
m— ) 30%
——3 757 19%

— 10,42%%%
28,07%
1,52%
m 17,54%

A4
19,30%
—— 3 10% .
& 41,23%
E—13,52% .

A
6,14%
— s

29,82%

Human Augmentation
Holograms

GD - Generative Design
3D Printing

5G network

LIDAR

AR

VA

Digital Twins models
INS

Drones & Microdrones
3D Scanning

Robots

AMI

Blockchain based tools
GIS

* Biometrics Systems

Business Intelligence tools

— gé%%ﬁfl%
m D 78 .
et 75

- izléé%/o

13,64%
m—335% .
% 0

25,00%

) %/’g
—4%, 2%
ﬂﬁe}?ggj“%

784 %o
& 31,82%
——— 2 O .
ﬂ&f’fsg%

9'Z£%/%2 .

26,14%
m—5 87 % D“ﬁ%
d' 3%

I }&B%g/%
&7%‘273%
— 1%03?%% )
————e e 30 05%

— 11,62% 23 41%

30,68%
14,70%
E 17,05%
W— 27 5%,
E—— 13,157
E— 15 09% \ 30,48%
40,91%

—7 EMS%
— e — 2 1,509%

—
28,41%

,21,96% 23,81% 3 10%
Remote Maintenance Services A4% BIM 56,82%
”/521’96% e 24,69%
——E S E i i E——"35 505
RFID 35,09% Remote Maintenance Services 35%60%
ﬂ%zﬁllg% . ﬂ6£é163%u
BAS e —————le 13,86% RFID  e—s 54,09%
e 34,53% —47&%70%
CAFM & 48,25% BAS ﬂ 44,372%
E 35,11% W 34,31%
H T 9 & 9
* Biometrics Systems S’ % CAFM SRR
———n 1 —T
: : v o ; ; £ o 9
Applications ¢, 98% Applications ol
e — ——_— e 177
BMS ﬂ 50,88% BMS g 47,73%
I ] 7, 7 8% 48,04%
0% 10% 20% 30% 40% 50% 60% 0% 20% 40%
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FM Digital interest & excepticism

IDIT - FM Industry Digital Interest per stakeholder & technologies

GD - Generative Design
Human Augmentation
Holograms

LIDAR

3D Printing

IDIT - GLOBAL

3,06%

3,18%

9‘!
w X
w
=R

6,92%

GD - Generative...

Human Augmentation
Holograms

3D Printing

LIDAR

IDIT - EUROPE

2,98%

3,18%

3,46%

6,33%

6,62%

@

IFMA giseron

Facility

IDET - Index of digital FM excepticism per stakeholder & technologies

IDET - GLOBAL

BMS

BAS

Applications

CAFM

AMI

Business Intelligence tools
Remote Maintenance Services

Digital Twins models

Digital Twins models Digital Twins models
3% 8,58%
— - EEE BIM
INS 7 93% VA 9,51%
‘0 ]
W 5 RFID
AR INS
Drones & Microdrones AR Biometrics Systems
VA 9 659 Drones &... . GD - Generative Design
PTG — . e Blockehain based tools
Robots 5G network
m— L s
5G network Robots 12 hose
m— E— DA
AMI Blockchain based...
GIS AMI
Blockchain based tools GIS Robots
BIM * Biometrics Systems GIS
Remote Maintenance... RFID AR
Business Intelligence tools BIM
g S— e— 56 network
RFID Remote... 19 535
e . 0200 B 3D Scanning
CAFM Business...
BAS BAS Human Augmentation
* Biometrics Systems CAFM Drones & Microdrones
Applications . Applications Lo 03 Holograms
BMS .
BMS I 00 ,29% I 0.87% 3D Prlntlng
0% 5% 10% 15% 20% 25% 30% 35%

0% 10% 20% 30% 40%
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M Service Provider © Client Company M Global IDIT

0% 10%

=
,27%

—url
804

2 12.86%
]
_13%12’56%
=i

m 16,06%
S M

EJBJS%

8%
— i%6,72%
vy
_—
-
i

I
wian 24,19%

27,35%
—— 3 1,84%
33,25%

—— 11,12 %

20%  30% 40%  50%

Researchers
Client Company

IDET - EUROPE

BMS

BAS

Applications

CAFM

AMI

Business Intelligence tools
Remote Maintenance Services
BIM

RFID

Digital Twins models
GD - Generative Design
Biometrics Systems
Blockchain based tools
INS

LIDAR

GIS

Robots

VA

5G network

AR

3D Scanning

Human Augmentation

Drones & Microdrones

E&fﬁ%
el

E—1,61%,

e

,99%

18,58%

_o% 19,51%
I— 0,63 %
s

I /20,82%

32,63%
—ur
—— o
i
i
)y
_——

32,40%

—— 3,5

37,91%

B Academics
W Global RDUT

Holograms
— 42158%

e 5 |, 54.%
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3D Printing
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Maturity and Technology Readiness

Facility

TRI - Technology Readiness Index. TMI - TMA - TMR Comparation

TRI - Technology Readiness Index. TMI - TMA - TMR Comparation
TRI-TMI-TMA - TMR GLOBAL TRI-TMI - TMA - TMR EUROPE

TRI-TMI - TMA - TMR GLOBAL TRI-TMI - TMA - TMR EUROPE — 1 — 111

GD - Generative Design GD - Generative Design

7,15%

—

]

17,02%

16,14%

I 26,40% I 26,82% f .
VA VA Human Augmentation Human Augmentation
L 28,16% 28,64% | 19,39% 18,86%
Robots Robots Holograms - Holograms
m 27,98% 27,50% 22,19% m 21,14%
RFID RFID LIDAR LIDAR
28,77% 28,52% o 26,23% 26,02%
Remote Maintenance Services Remote Maintenance Services 3D Printing 3D Printing
33,77% 33,52% 24,12% 25.68%
Applications Applications Digital Twins models Digital Twins models
_ 235% 29.78% _ﬁﬁ—
22,19% 21,14% 26,23% 20.80%
LIDAR LIDAR INS ’
- 11 05% ) ) 5G network
e 26,23% s 26,36% m 25,88% 25.01h
2% Drones & Microdrones Drones & Microdrones
17,p2% S _ﬂﬁﬁ—
_ | ) 29,82% 26,82%
Human Augmentation Human Augmentation AR VA .
1930% 8.80% L 21,40% 14,44%
Holograms Holograms 5G k i 26,36%
e e e ——_ e "
e e -%
GIS GIS 26,40% 30,80%
B - v AR
0% o -% L
GD - Generative Design GD - Generative Design 29,91% 25,34%
7,15% 3D Scannin i
h 25,88% “ 25,91% 8 _ Blockchain based tools _ 15.05%
Drones & Microdrones Drones & Microdrones 24,74% 31,02%
14,39% AMI i
M 24,12% L 25,68% 15 53k 3D Scanning
Digital Twins models Digital Twins models 28,16% 25,11%
“ 33,33% » 31,82% Robots m AMI
CAFM CAFM _ 25,35% 28,64%
30,00% 7239??:,5% Blockchain based tools Robots
Business Intelligence tools Business Intelligence tools m m 30,61% L 20,66%
m 35,96% 35,34% GIS GIS
Remote Maintenance Services Biometrics Systems
) ) Business Intelligence tools RFID
Blockchain based tools Blockchain based tools m m
; —Eﬁh 208 o
. . 21,63% . . 26,14% RFID Remote Maintenance Services
_ﬁiﬁ— 18,42% _Hi“ 28,86% 3pAz% 29,55%
o | o T —— B TR
24,17% %
. . S — o
% 24,17%
AMI AMI Biometrics Systems CAFM
5G network 5G network BAS BAS
26,23% 26,02% 33,77% 33,52%
3D Printing 3D Printing Applications Applications
29,91% 31,02% 35,96% 35,34%
U Sy oS BMS
15,46% 16,08% N 31,21% N 31,68%
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Digital Skills & Knowledge to be gained

W IFMA iz

Facility

JRC Publications Repository - European Framework for the Digital Competence of Educators: DigCompEdu (europa.eu)

European
Commission
—

JRC SCIENCE FOR POLICY REPORT

European Framework for the

Digital Competence o =
DigCompEdu = = -
Christine Redecker (Author) . - . - == =
Yves Punie (Editor) — —
=
onal competences vs' pedagogic copy, Le.-,u-,.,e . - I
e g&“cam Petery, [ R k=]
s . = =
i &y,
x® . —
% - = = o
=]
= 1= =
u ; [ =
ER = N L-"__‘i-
| " R==_—10
= |3 =
)] =

Era:

Of tr FIGURE 2: DIGCOMPEDU AREAS AND SCOPE
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\{

]

v

v

Basic digital skills & knowledge

General digital skills & knowledge

Technology specific skills & knowledge
- for students
- for lecturers

Innovative teaching methods



https://publications.jrc.ec.europa.eu/repository/handle/JRC107466

DIGITALIZATION IN FACILITY MANAGEMENT
Teaching methods to “innovative Technologies”

5. Relevant Key factors
Please igentify the key factors for the suclBssful Implementation of th

ig rige 8

TEACHING METHODS e L
- Traditional
- Innovative
- Digital - Innovative = K

@ rélommended teaching

Digital Twin/Building Information Modelling

KEY DRIVERS FOR = =
I » SUCESSFUL TRAINING

Building Automation System/Building Management System

HEEE
INNOVATIVE DIGITAL FM

TECHNOLOGIES

(1 M 1] "
N 1

Co-funded by the
Erasmus+ Programme
of the European Union

7 ™ Quayl
W) IFMA &hiseren

Facility

Busliness Intelligence Tools

Brermasey

Reallty capture (3D scanners, drones, 10T)
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y Al napter
FMgoesDIGI — Three Dimensional Teaching Model

Practical /
Computational skills

* Autonomous learning High-Tech

Dimension: Teaching Student-Centered
focus

Teacher-Centered
« Gamification in the

+ Virtual jJaboratory classroom- students
competitions

« Software based /

* Flipped classroom -
PP online Gamification Low-Tech
Dimension:
: « Chall b dl Ing =SV®! of
Ar!alyttlr.:al | conceptual alienge-based 1earning o chnology
thinking integration

Dimension: Skill focus
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FMgoesDIGI - Teaching Digital Facility Management

From BIM to digital twin

eoe - " eeo sz . >
BIM » Digital twin roadmap — Digital twin maturity levels
Process Technology People .
acd | |
Decision automation || M"”":'w"y taking actions |— Transformative
| based on future prediction | interventions |
= = — —
= r_ Prescripti lytics propose _1
[_Predlctive simulation, optimisation i P:,;:;Tmy:‘:sv + Prescriptive
g L& Al based reinforcement Ieamlng_ I (What should | do?) L
g £
g i =
3 [ Datascience & % Real time monitoring & prediction + Predictive
f (L machine learning E (What will happen?)
H = E =
g &
—_— £
§ Data analytics Gsing =il 5 M Generating insights through =1
[ Organisational «se|  Project information | advance digital techniques | aum'"jﬁ:})‘:lgg}““ * Informative
[ rmation requirements = = L 4 P |
\ —
15 ls Realtimedata | [— =
= ™ aggregation (e.g. via loT) Collecting and visualising data s G
| ‘ To = . = = (What happened?) Descriptive
Asset information
l: . | storage and management = —
. I : o
Asset information ese|  Projectinformation ® ° .
model model ,
— “Greenfield” “Brownfield”
M lementsbosed 1 50 9850 Design to BIM Scan to BIM '
—d J
L 4
NA | DAAD Co-funded by
® Naworale ur fir vischer Aksderischer Awstausch »t .
FMHOUSE oot | SESASTIESEE e European Union

Myllypuro Campus Digital Twin —
Visualisation of facility big data

Wind speed
Temperature Vaisala
Rainfall [RVEETG TS
Building Ramboll Solar radiation
Floors FM / Space 2D/3D-models

Sapces management

Space management CAD/BIM

@l Implemented
@-""=*@ Planned

DEOS Building automation
pV-energy, District heat, Electricity, Structures
kWh,W, v, | Water, Ventilation air flows, RH, T
pressures, temperatures,
Haltian loT i 2 system power.
Digital anturit Space temp, RH, PIR
Twin .

: I = Twinly
; i E "8 Tempera
- B8 = Control of data flow - | — . : f — F 232
» Data licensin| ’ g - = W Occupan
i g 7 e TN B Kb W
i ’ { _— 2 - voc

RH SensIT

<—link Maintenance
i Space
Haltian EB Bosics PEPPI ERP

Parking spaces:
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DIGITALIZATION IN FACILITY MANAGEMENT

FMgoesDIGI - Teaching Digital Facility Management
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Challenge based learning — THINK TANK SUSTAINABLE BUILDINGS EUROPEAN SPACE AGENCY/EUROPEAN SPACE ASTRONOMY CENTRE
SUSTAINABLE BCC EELISA COMMUNITY, 23-27 January 2023

DS5

DATA GOVERNANCE & PRIORITISATION
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Internet of Things. Artificial Intelligence
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FMgoesDIGI - Teaching Digital Facility Management

Shared Modul as Blended Intensive Program (BIP) or Collaborative Online International Learning (COIL)

Digital Facility Management
Changing Facility Service Processes — Shaping the future of FM
Fall/Winter Semester 2023/2024
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FMgoesDIGI — Educational Coverage of DFM in European Curricular

Facility

61 FM Programmes in Europe
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Comparison of Facility Management courses in Europe
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DIGITALIZATION IN FACILITY MANAGEMENT
FMgoesDIGI — Educational Coverage of DFM in European Curricular

Some Conclusions

» Besides Norway as a notable exception, reviewed programs include only few digitalization related content (digitalisation
coefficient: share of "digital content" related to total amount of credit points achievable, excluding thesis)

» The existing digitization content of the individual FM relevant degree programs focus on hyped topics such as BIM Building
Information Modeling or IWMS Integrated Workplace Management Systems. Other topics, such as robotics/RPA, Al artificial
intelligence, sensors or extended reality are only considered as marginal topics or are not addressed at all.

» Programs, awarding the academic degree of Engineering have a higher proportion of digitization than the other programs. It can
be assumed that the bridge from technology to digitization is short.

Y

Master programs have a stronger focus on digitalization topics than bachelor programs.

A\

Most module descriptions of facility management courses lack the necessary transparency. It is not clear in which module which
digitization content is taught and, above all, to what extent. In some cases, digitization is not explicitly mentioned as a separate
teaching content in a module. This means that prospective students cannot accurately assess whether the degree program offered
is the right one for them. But other external parties are also unable to clearly assess the maturity of a degree program in terms of
digitization content. A high degree of transparency in the content of FM courses also makes it clear what potential can still be
exploited in terms of digitization content.
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FMgoesDIGI — Some Conclusions

International Facility Management Association

» There is a significant difference between academia vs. professionals, and within
professionals, between service providers and client company.

» There are parallelism between global results and Europe, with higher awareness in EU
» Suggested technologies to incorporate into students' curricula are:

- Digital Twins & BIM

- Business intelligence tools

- BAS & BMS

- Reality capture tools (3D scanners, drones, loT).
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International Facility Management Association

" s T

Contact:

Prof. Dr. Klaus Homann: klaus.homann@dhbw-stuttgart.de
David Martinez PhD: david.martinez@fm-house.com
Prof. Sergio Vega: sergio.vega@upm.es

Jorma Sateri: jorma.sateri@metropolia.fi

Thank you for your attention!!!
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