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. ) Forslag til spgrsmal for diskusjon:
Presentasjoner: * Hva er behovet for denne type kompetanse?
O |ntr0duij0n t|| GroWingCirCle prosjektet (3-13) . Hva er det man egentlig trenger?
o Rask intro om: *  Niva og omfang?
o Datamaler (Data Templates) (14 - 22) » Hvordan skal dette integreres oppleering av
o Digitalisering og digital kompetanse (23 - 34) prosjektledere?
o GrowingCircle kurset: Awareness (s-71) : Egnekurs? (selvstudie, nettbaserto.l)

Del av andre kurs/opplaering?
Hva kan GrowingCircle gjenbruke eller bygge
videre pa av kurs og tester?

o Rask presentasjon — dere far tilgang til kurset etterp&

o Diskusjon — Hvordan tar vi dette videre (72-7s4) + Andre som jobber med dette temaet?
o Kom med spgrsmal i chaten underveis » Hva synes dere er interessant a diskutere?
o Diskusjon med apen mikrofon *  Kom med forslag!

o  GrowingCircle: «Awareness exam»
o Legger ut kurset i chaten fer vi avslutter

s SO ALS Haper det gar greit med presentasjoner
PEVELOPMENT 137 med norsk og engelsk tekst

o Du tar kurset og eksamen i ledige stunder — meldt regnveer i helgen  ;-)
: E E o hovedpunkter
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GrowingCircle Project — objectives

Awareness —> Knowledge

_— PESIay . L . . .

° Raise awareness among agents, through training/dissemination
actions for the (fundamental ... core ... essential ...) role of
Data Templates — and related concepts like: Material Passport,
Digital Building Logbook, Digital Twin and likewise

Evidence —> Research

Exploring concepts for reliable information exchange by use of
concepts like; Data Templates — and related concepts like:
Material Passport, Digital Building Logbook, Digital Twin and
likewise

. Objectives
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o
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GrowingCircle Project — objectives

Knowledge —> Courses

2 Developing courses — with certification — to achieve
\ competency to identify / use / adapt Data Templates concepts
to Integrate Data for an Efficient and Sustainable Construction.

Research —> Digital solutions / Templates

Evidence through practical implementation Data Templates in
specific case studies by aligning with outcomes towards
sustainability and circularity.

. Objectives

o
<\0 ) 3 . . .
° ProonsTRYC Explore solutions for increased use of information in BlM-based
solutions
' MM |NSTITUTO DA ® NTNU
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https://growingcircle.netlify.app/project/
Timeline o CEsian

November 2022
September 2020 to September2622 — 24 months

Comming events:

- ECPPM 2022, International Scientific Conference
14th to 16th September — Trondheim — Norway
https://www.ecppm?2022.org/

ot

. <
PeconsTRY®

- Concreta 2022, Cl international exhibition
13th to 16th October — Matosinhos — Portugal
https://concreta.exponor.pt/announcements/concreta-2022/?lang=en
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GrowingCircle Project — background

4
|

The European
Green Deal

Circular Economy in Construction
powered by Information Circularity

(based on Data Templates)

Circular Economy

Action Plan
‘ e tuwgrn ‘

Regulatory framework
Internationalisation

Focus on:
Product Policy
Skills
!
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GrowingCircle Project — background

Circular Economy in Construction
powered by Information Circularity

(based on Data Templates)

Resource
Focus on: efficiency
Innovation
Program Operator @ REPUBLICA | AMBIENTE E AGAQ CLIMATICA Promotor =:: EJUSI‘ETT%TUUEE% Partner
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GrowingCircle Project — combinations

G

Innovation

Tom progd
information

to digita

, Focus on
y . .
! Integration
The European ‘ Re.stfurce
Green Deal efficiency
encmatonaieaion” DataTemplates
v with
~ Circular Economy relevant and
A Action Plan
k s ‘ trusthworthy
; information
Skills . a)\
Digital Builing
Logbook
Material Passport
Product Policy Product
documentation
J( Digital Twin
. [ [ ]
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Relevant Data Templates
and Data Sheets Product
(in Portuguese)

Program Operator

GrowingCircle Case Studies
Aligned with Renovation Wave

#05 Data for Sustainability

#02 Data Gaps and AM

Catalog

DEsIay

#01 Data Templates
®

\ evaluation

#00 Cost and
Characterization

.
A0
beconsTaYS”

#03 Waste Audits

PORTUGUESA

REPUBLICA |

AMBIENTE E ACAO CLIMATICA

SEE NSTITUTO DA

Promotor l.. CONSTRUCAD Partner @NTNU
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Sensored Smart
sites buildings
£ . i
https://lwww.mdpi.com/2075-5309/11/11/554

i, ” ) DTC****
: ‘\<‘\ N
X ~ PN ey g Sacks et.al.(2020)
Jia et.al. (201'9)' ) » ‘DTC - Digital Twin Construction’****
) ‘loT for Smart Buildings’ - |NST|TUT[] oA m NTNII
Program Operator A | AMBIENTE £ AGAO CLMATICA Project GrOW|ngC|rc|e Promotor WS CONSTRUCKD ~ Po®"  remsgonmmeryo
clence and Tecanoiogy
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Incremental Digital Twin

Horwegian University of

stience and Tecmology

#3 Agent driven socio-technical***
lceland [Pd]] #2 Intelligent semantic***
Liechtenstein Boje et.al. (2020) Digital Twin**
Norway grants ‘Platforms Generation’***
#1 Monitoring***
Tchana et.al. (2019)
z ‘DT evolution’**

Digital Shadow**

Digital Model**

Sensored Twin

L~
=

Fjeld (2020)
‘DT Maturity index’*

Calvetti et.al. (2020)
Sensored Construction Sites

i
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e eoin Most reads article in “Buildings” in Nov./dec. 2021 G

Norway grants
Incremental Digital Twin Conceptualisations Targeting
Data-Driven Circular Construction

by @ Pedro Méda 1" 20 @ Diego Calverti ' B2 ) Eilif Hjelseth 2 & and () Hipélito Sousa 1 £3¢

1 CONSTRUCT/GEQUALTEC, Construction Institute, Faculty of Engineering, Porto University, 4200-465 Porto, Portugal

2 Department of Civil and Environmental Engineering, Norwegian University of Science and Technology, 7491 Trondheim,
Norway

" Author to whom correspondence should be addressed.
Academic Editors: David J. Edwards, Clinton Aigbavboa, Obuks Ejohwomu and Chris Roberts
Buildings 2021, 11(11), 554; https://doi.org/10.3390/buildings 11110554

Received: 27 September 2021 / Revised: 11 November 2021 / Accepted: 14 November 2021/
Published: 18 Nevember 2021

(This article belongs to the Special Issue Digital Transformations within Circular Built Environment Research and
Innevation)

https://www.mdpi.com/2075-5309/11/11/554

https://www.aha.io
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The weasel
- unique combinations

¢ Long term
Integration
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GrowingCircle Project — combinations
Focus on
2+ integration
The European Re.sz?urce Innovation
reen Deal efficiency
matendniaion. DataTemplates )
with information
relevant and to digita
trusthworthy oy
i i From Smart
e information Buidings to
Digital Builing Sac s
Logbook
Material Passport
Product Policy Product
documentation
‘ Digital Twin
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What’'s the financial impact?

NIST Report: $15.8 Billion
due to loss of information

A 4

Building Information

FIGURE 1.3 Loss of value as information is lost and reentered from phase to phase of the
building life cycle (adopted from NIST report).
Courtesy FM:Systems
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What do owners really need?

Graphics

Construct FIGURE 1.4 Mix of graphics
and data changes over the
facility life cycle.

Courtesy FM:Systems

REPUBLICA cEm
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What else do we know about the wall?
What should we know?

What others should know?

, “SamE STIUTODA @ NTNU
Program Operator %‘E‘%ﬂﬁﬁsd AmamEnTEE Agko cuminica Promotor S []“' Norweglan Universiy of
HEE JlhuLA science and Tecnology
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H
H
°
°

Right Economizer
Left Economizer
Curb Exsts
Convenience Outiet
Clearance<Generic Modeis>
Erectrical

FRREN

ciude Clearance

 Thelinthe BIM
- what is the content
of informatiopon in
the BIM objects?

Erectricat - Loads

Prumbing
Actual Heater Gas Flow 0 GPM

0 GPMm

Actual Condensate Drain Flow
Mechanical

o cPM
o cFm

s

Phase Crested
Phase Demotished

New Construction
Nene

e Integrate . 0.000000
Integrated . 0.000000
0
Total Static Pressure 0.0000 in-wg

Steged Furmnace Staps °

@ ~

e

Input Step 1 375000.00 Btw/n
— ®) -

FIGURE 2.21 (a) BIM HVAC object: (b) Properties (data). Images by author.
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TABLE 1.1 2002 Costs of Inadequate Interoperability by Stakeholder Group, by Life-Cycle Phase (totals in

millions, unit costs in doliars) Based on Table ES-2 of NIST 04-867 Study
Iceland EPd]:‘ Planning, Design, Construction | Operations and
|_ ieohte nstei n Stakeholder Group and Eng. Phase Phase Maint. Phase Total Pct. of Total
Norway grants Architects and Engineers | 1,007.2 147.0 15.7 1,169.8 7.4% z
Per square foot (SF) 0.89 013 102 |
General Contractors 485.9 1,2653 504 18016 | 11.4%
Per SF 043 1.1 [
* Identify facts SpecialFabricators and 2424 17622 22046 139%
H Suppliers
in the BIM e = =
Ovmers and Operators 7228 898.0 9,072.2 10.648.0 67.3%
Per SF 084 0.79 023 1.66
Total 2,658.3 40724 9,093.3 15,824.0 100.0%
Per SF 234 3358 0.24 | 6.16
Pet. of Total 16.8% 25.7% 57.5% ‘ 100.0%
Note: Sums m: due to independant 1o

TABLE 1.2 2002 Costs of Inadequate Interoperability by Cost Category by Stakehoider Phase (totals in
millions) Based on Table ES-3 of NIST 04-867 Study

Cost Category Avoidance Costs | Mitigation Costs | Delay Costs Total Pet. of Total
Architects and Engineers 4853 684.5 | - 1,169.8 7.4%
General Contractors 1,095.4 6933 130 18017 11.49
Special Fabricators and 1.908.4 296.1 — | 22045 13
Suppliers |

Owners and Operators 31200 60282 14998 | 106480 67.3%
Total 6,600.1 7.702.0 15128 15,8240 100.0%
Pet. of Total 418% 487% 96% 1000% |

Note: Sums may not a0d &

: E— @NTNU
progan et @8 B | moeresicmos Promotor Ry TONSTRUCAD 72" et
19
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Norway grants Data Templates — implementation /]

Thickness

Air permeability, EN 12114 |

Standards,
regulations ...

Trademark, model |

Data Template
1SO 23387

CE Mark |

Data Sheets :trt?il:)eufgs
(metadata) Chemical composition |
Material GUID
EICIE]
Name |
Passport Definition Waste codes
(followi

1SO 23387)

Color
Concept adapted
from ©Cobuilder As

cobuilder

W NSTITUTODA i @ NTNU
| | EDNSTHUEM] artner Morwegion University of

stience and Tecanology

Dictionary

ISO 23386

Program Operator ? %%I%(BJES%SA| AMBIENTE E ACAO CLIMATICA Project GrOWingCircle Promotor
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1SO 17412
(LOIN)

1SO 17549-1/2
(IFC CODv)

1ISO 19650

ISO
12006-3

Concept adapted
from ©Cobuilder As
cobuilder
ISO 23387

Data
Templates

1SO 22057
(EPD for BIM)

REPUBLICA

Program Operator PORTUGUESA | AMBIENTE E ACAO CLIMATICA

Relevant Standards

Poect GrowingCircle

G

1SO 19650 Organization and digitization of information about buildings and civil engineering
works, including BIM - information management using building information modelling

1SO 12006-3 Organization of information about construction works (object-oriented)

I1SO 23386 Methodology to describe, author and maintain properties in interconnected data
dictionaries

1SO 23387 Data templates for construction objects used in the life cycle of any built asset

ISO 17412 Building Information Modelling. Level of Information Need (LOIN). Concepts and
principles

— L= L L

.
-
-
-

ISO 17549-1/2 Information technology — User interface guidelines on menu navigation

I1SO 22057 Sustainability in buildings and civil engineering works — Data templates for the

use of EPDs for construction products in BIM

|
|
h
|

—

@ NTNU

Norweglan University of
sclence and Tecnalogy
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Promotor
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G

Miljemessig

pavirkning Milje-

deklarasjon
(EPD)

Produkter

]

Teknisk

v

Digitalisering

REPUBLICA

Program Operator PORTUGU‘F.SA| AMBIENTE E ACAO CLIMATICA

Data mal

Poiect GrowingCircle

For the sake of clarification
What is what? Uses? Purposes? Digital Twin enlightenment

The broader perspective early mentioned considers knowledge and data as a key enabler for sustainability. As so, there
are additional concepts that must become part of this vision, as Digital Twin:

)

Gronne
offentlige
anskaffelser

‘
-

Avfalls-

regnskap

Nasjonale
byggeregler

Sirkulzr gkonomi

Digital
bygnings- §
loggbok

Grenn giv
(EU Green Deal)

Ay

omm |NSTITYT0 DA
Promotor Bl CONSTRUCRD ~ Portne

oy @NTNU

Morwegion University of
Stlence and Technology

22
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Understanding of digitalisation

DIG

G

Program Operator F %‘;‘%BE%J AMBIENTE £ ACAD CLIMATICA Promotor EE: I[I;‘USFRTT%TUUEES Partner ® g{?gg”}!gﬁﬂﬁg
23
Iceland [P[l]:' k 2 .
Lesntenstein  BIM KOMpetanse bestar av: ( A
Norway grants z
coBuilder Bruk av datamaler
Byggtjeneste Standarder
Profesjonskunnskap
' Innsikt i faglige oppgaver
Program Operator ? %%%E%SA mmmi[miﬂcumlmv Promotor EE: l[!‘ﬂsl‘}gT%TU[]D% Partner ® E:[;,E},,{mw

stience and Tecanology
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0

TEYC .

Digital modenhet |

Analyze the Future

Ad Hoc
~ l
Digital Resister

Business and IT digital
initiatives are
disconnected and
poorly aligned with
enterprise strategy, and
not focused on
customer experiences.

Business Outcome

Business is a laggard,
providing weak
customer experiences
and using digital
technology only to
counter threats.

Program Operator REPUBLICA

Opportunistic

&~

Digital Explorer

Business has identified
a need to develop a
digitally enhanced,
customer-driven
business strategy, but
execution is on a
project basis. Progress
is not predictable nor
repeatable.

Business Outcome

Digitally enabled
customer experiences
and products are
inconsistent and poorly
integrated.

PORTUGUISA| AMBIENTE E ACAO CLIMATICA

Hvis du er p& dette nivaet
Hva betyr dette nar du diskuterer med
noen pa lavere nivaer?

7I

Repeatable

Digital Player

Business-IT goals are
aligned at enterprise
level around the
creation of digital

Managed

&

Digital

ransformer

Integrated, synergistic
business-IT
management disciplines
deliver digitally
enabled
product/service
experiences on a

Optimized

Digital Disrupto

Enterprise is
aggressively disruptive
in the use of new
digital technologies and
business models to
affect markets.
Ecosystem awareness
and feedback is a
constant input to
business innovation.

products and continuous basis. e
experiences, but not Busi O

i o
yet focused on the Busis remakes

disruptive potential of
digital initiatives.
————
Business Outcome

Business provides
consistent but not truly
innovative products,
services, and
experiences.

Business is a leader in
its markets, providing
world-class digital
products, services, and
experiences.

» Er vitilstrekkelig klar over
kommunikasjonsutfordringene?

existing markets and
creates new ones to its
own advantage and is a
fast-moving target for
competition.

M INSTITUTO DA

Promotor =.. CONSTRUCAD

Partner

@ NTNU

Norweglan University of
sclence and Tecnalogy
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Digitalisering

Digital

Digital transformasjon

Digital modenhet

Program Operator REPUBLICA

PORTUGUESA

| AMBIENTE E ACAO CLIMATICA

Promotor

™ [NSTITUTO DA
m CONSTRUCAD

Partner

@ NTNU

Morwegion University of
Stlence and Technology

26
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Nye Veier

« Digitalisering har hgy prioritet

Offentii parlegging (<07)
Melys3opknsentiag
orkransegunniag
Muighgssstuder (40T
@\@‘“ /’/,4, IEI Repulering med entregrene (EC1
§

Frefatrikizring
&
A
Bynging

Dokumentasion agkonrel

Vedlizod

Program Operator g gg%%a’é%s.ﬂ | AMBIENTE E ACAO CLIMATICA

Unftop vediehold N

BIM Level O B

Maturity

Drawings

Formats

BS1192:2007

BS7000:4

Standards

BS8541:2 BS8541:1:3:4

Paper

The BIM Maturity Model by Mark Bew and Mervy

Dassault Systems

)

BIM Level 3

IM Level 1 BIM Level 2

Models, Objects
Collaboration

Transactable,
Interoperable Data

Integrated Web Services
Libraries BIM Hut

Nye

[\ Veier

SUIILE a1 eIy

Files +

E Im

n Richards adapted to reflect BLM's relationship to Level 3.

27
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Liechtenstein | lnter.ested pa.rties' Appointme.nt information ( \
Norwaygrants information requirements requirements A
f‘=D
Orgamzatl-o i) § Asset Information| 5 .
Information @ . @ o] Asset Information
. = - =»1 Requirements =2
Requirements o (AIR) = Model (AIM)
(OIR) g 2
L] L]
contrlb‘utes to contrlb*utes to
8
ProlecF _;_s; Exchang_e @ Project
Information = Information ® .
- -2 > . — o #linformation Model
Requirements = Requirements = (PIM)
(PIR) @ (EIR) @
o

Program Operator ? 551;%%8%4 AMBIENTE E ACAO CLIMATICA

Hierarchy of information requirements, source: ISO 19650-1:2018

@ NTNU

Morwegian University of
stience and Tecanology
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BAE-naeringen er ofte
mest opptatt av:

-Fag — bruk av lgsninger
-Ferdigheter i bruk av

programvare
CoreCo::':Ae:OOISus‘:ei:ﬁve(:our!es / ﬁ
R2E /.
“R mum A Advanced Level Semorevaluau

Program Operator g gg‘;ﬁ’%’é%&g| AMBIENTE E ACAO CLIMATICA

5]
“apas

@ NTNU

Norweglan University of
sclence and Tecnalogy

Promotor =:: E‘lﬂsl‘}ngIJ%TUUEEﬂ Partner
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Hvorfor
digitalisering?

« 1. Teknologiforstaelse

. Formidlingsevne

+ 3. Sosial interaksjon og emosjonell

intelligens

* 4. Kreativitet

. Evne til & jobbe tverrfaglig

. Sterk fagkompetanse og kritisk
refleksjonsevne

.
N

L]
o Ol

* De seks ngkkelkvalifikasjonene er

omtalt i Sintef rapport
https://akademikerne.no/2020/hoyt-utdannede-vil-ogsa-
oppleve-at-arbeidsoppgavene-endrer-seg-radikalt

Program Operator ? gg‘;%%gs%sq AMBIENTE E ACAO CLIMATICA

Aftenpoften +-e e wo

Karrlere | Karriera

Nye funn: Seks egenskaper som gjor
deg ettertraktet i arbeidslivet

4 ,UWW,,
,u

2 7 (/(/Zr”//\/;*—’ ‘

@ f'tlwwd )_ap*
. < t&\\‘@‘«hdﬁ

Sintef til at det ikke
kun er de manuelle yrkene som er truet av et endret arbeidsliv

30
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s Digital kompetanse (A

» Digital kompetanse (literacy)

er et etablert fagomrade
* -sgk ut dette @a i:ﬁ‘&%gﬁg;:“

PRACTICAL

* Merk at ferdigheter (skills) i Ao
bruk av programvare kun er
en av flere deler... DIGITAL
Qa LITERACY E:S‘:Séh@

UNDERSTANDING

D

+ Digital kompetanse er

ferdigheter, kunnskaper, Q_/\

kreativitet og holdninger som T T
alle trenger for a kunne bruke INFORMATION
digitale medier for laering og = T @
mestring i kunnskapssamfunnet.
) cmm |NSTITUT) DA @ NTNU
program Operator (G BERFEAGRsa | meseescscrocmsnc Promolo” S CONSTRUCED ™" oo
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Breadth of understanding of
connections across the business

Generalist/Broad knowledge

2

15ijeads
1siebads

Pi-shaped Comb-shaped

Depth of understanding
in a particular area

: a=™ INSTITUTO DA @ U
REPUBLICA a NTN
Program Operator PORTUGUESA| AMBIENTE E ACAO CLIMATICA Promotor EEm CONSTRUCAD Partner e gty o
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L'mdtﬁd]j Hva skal vi legge mest vekt pa (3

Norway grants . . .
" i undervisningen?

Brukes idag Antas brukt i fremtiden

| BAE-naeringen
| andre sammenlignbare naeringer
| andre naeringer

REPUBLICA CEE [NSTITUTO DA @& NTNU

Program Operator PORTUGUESA| AMBIENTE EACKO CLMATICA Promotor RS CONSTRUCAD  FMET  sorweganumiversi o

stience and Tecmology

33

lceland [Pd]:‘ 2 v
eenensten BYQQE rett type kompetanse pa rett niva ('\
Norway grants Z

* Level
Kan dette veere en
referanse for videre .
diskusjon? Professional

Awareness
Beginners
Few + Type
General Spesialised
Many
e Users
y SHEE [NSTITUTO DA @ NTNU
Program Operator %%I{‘(BJES%SA| AMBIENTE E ACAO CLIMATICA Promotor ==. EUSNST%U[][:M Partner 2‘5;{!55';’{.‘#”&&?5%;}
34
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o Presenteres sveert kjapt
o —med fokus pa tema — ikke innhold
o Du far tilgang til
o Kurset i pdf og video versjon og lenke til eksamen
o Legges i chaten far vi avslutter
o Du tar eksamen i ledige stunder ;-)
progam Opertor (6 BERUBHC, | masrectocmie pronotr g NS00 o @NTNU

35

lceland [Pd]:'

Liechtenstein
Norway grants DESIgy

\ Course:

Data Templates — Awareness

GrowingCircle

Integrated Data for an Efficient and Sustainable Construction

o™

) B
DEconsTRYC

Program Operator Promotor Partner

? REPGBMCA | AMBIENTE E ACAO CLIMATICA ... INS"“‘”D m‘ m NTNII .
FORTUGUESA mmm (ONSTRUCAD  dmuagonynmsiyel

36
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Liechtenstein

Norway grants Learning Outcomes

To bring awareness of Construction Industry stakeholders (that already have a
basic knowledge on BIM) for the relevance and role of Data Templates on the
construction process and as tool to foster efficiency and circularity.

After this class you should have gained competency to identify the role of
Data Templates plays to Integrate Data for an Efficient and Sustainable
Construction.

PESiay

Data Templates

ot
o
DeconsTRYC

Program Operator g gg‘;%’éﬁsq AMBIENTE € AGRO CLIMATICA Project GrowingCircle Promotor =:: %SJISIT%DE% Partner e ELL\"E“I'"{“‘W
Science and Technology
37
lceland D{ﬂ:‘
Liechtenstein . (\
Norway grants Learnlng Outcomes 7|
To bring awareness of Construction Industry stakeholders (that already have a _— DPESien

basic knowledge on BIM) for the relevance and role of Data Templates on the
construction process and as tool to foster efficiency and circularity.

After this class you should have gained competency to identify the role of
Data Templates plays to Integrate Data for an Efficient and Sustainable Construction.

The learning objectives target:

o The Data Templates characteristics and functions

o Comprehension that Data Templates are data-driven and range Building's life cycle

o Identify the outcomes from Data Templates deployment for an efficient and more
circular construction

REPUBLICA
PORTUGUESA

Program Operator ?

| AMBIENTE E ACAO CLIMATICA

Poiect GrowingCircle

Promotor .-- INSTITUTO DA
mmm CONSTRUCAD

. Data Templates

ot
o
PEconsTRYC

L @NTNU

Morwegion University of
stlence and Tecnology

Partnel

38
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Liechtenstein Lo A
Norway grants To start — digital data is all around
@ CarsforSale  Research&Reviews  News&Videos  Sell YourCar  Service & Repair
Make Body style Advanced search Shop by what m
From cargo space to te
New/used Make Model .
New cars v Nissan v Pathfinder h findiyoulcarsiiollove
Price Distance P
No max price 30 miles v 60606 Search
Make Model Body type
Any T,
P e, 2 .
as ‘e & © 06 ‘a_ o
Model variant Estate v Saboc
5 a 494
Mileage .x-'En, s Y -.- o
Any v MPV Pickup Convertible
: %
Gearbox
Fuel
Any v o
o Bi Fuel (324) Diesel (144,527)
Any Diesel Hybrid (2.019) Diesel Plug-in Hybrid (102)
Max price Electric (6,565) Hydrogen (3)
Ay Natural Gas (1) Petrol (215,622)
Petrol Hybrid {14,204) Petrol Plug-in Hybrid (5,984)

M |NSTITUTO DA

N

@ NTNU

Program Operator @ REPUBLICA AMBIENTE E ACAO CLIMATICA Project i i Promotor W Partner B—
gram Op LN it GrowingCircle Ban COISTRUCIO g
39
lceland P[D:‘
Liechtenstein L. . 7|
Norway grants To start — digital data is all around
@ Cars for Sale Research & Reviews News & Videos  Sell Your Car  Service & Repair
Make Body style Advanced search Shop by what m
From cargo space to te
New/used Makg Model )
New cars v Nissan™ ~. v Pathfinder e find you cars to love.
~.
Price Distance ~- B,
No max price \Y 30 miles v 60606~ - Search
Make Model P ~. - =~ r——
Any v . .
Model variant
Mieage Make |
Any
Gearbox - -—_
i Fuel type I
Any = > = \l Body Style |
Min price Bi Fuel (324) Diesel (144,527) N
Any v Diesel Hybrid (2.019) Diesel Plug-in Hybrid (102) > )
Maspice T T T T mm=——eo HeTUIT(6565) = — = — = = = — — = _ _ tydrogen(3) _ _ _ _ _ = .
Ay v Natural Gas (1) P anl \l Price |
Petrol Hybrid (14,204) Petrol Plug-in Hybrid (5,984)
y ; 3 ME |NSTITUTO DA @ NTNU
Program Operator ? gg‘;z%’é&%s A | AMBIENTE £ ACAO CLIMATICA Project Gr0W|ngC|rcle Promotor M CONSTRUCAO Partner Norweglan University of
Ll L stience and Tecnoiogy

40
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Basics

Exterior color White

Interior color Charcoal

Drivetrain Four-wheel Drive
MPG 21-27®©
Fuel type Gasoline

Transmission 9-Speed Automatic

Engine 3.5L V6 24V GDI DOHC
VIN SN1DR3BDONC213895
Stock # 220007

Mileage 10 mi.

Vehicle history -

PORTUGUESA | AMBIENTEEACAO CLIMATICA

Program Operator g

REPUBLICA |

To start — digital data is all around

Features « Driver airbag

These features are associated with this vehicle type. Contact the seller to

» Driver and passenger heated-cu...  ® Roof Rack: Rails Only

7

* Right rear passenger door type:

confim this specific vehicle has them. » Driver and passenger knee airbags # Roof rails
+ 000 Lbs) » Manufacturer's 0-60mph acceler... * Dual Front Impact Alrbags * Seatback storage: 2
* 18 Painted Alloy Wheels » Max cargo capacity: 80 cuft. » Dusl Front Side Impact Aibags ~ » Seatbelt pretensioners: Front

1st, 2nd and 3rd row head airbags  » Metal-look/piano black center co... » Dual front air conditioning zones # Securlty System
* 3rd Row Head Room: 37.8" * Multi-link rear suspension * Dual illuminated vanity mirrors * Seleclive service internel access
+ 3rd Row Hip Room : 46.7 * » NissanConnect * Dusk sensing headlights * Side airbag
+ 3rd Row Leg Room s 28.0 + NissanConnect Services * Electronic Stability Contral * SiriusXM AM/FM/HD/Satellite R...
» 3rd Row Seats: Bench + Nissanconnect Featuring Apple C... + Emergency Communication Syst.. ® SirlusXM Satelite Radio(Th)
+ 3rd Row Shoulder Room: 58.4" » Docupant Sensing Alrbag * Engine immobilizer » Spare Tire Mount Location: Unde...
« 4 Door « Outside Temperature Display + External temperature display + Speed Control
o 4-Whee! Disc Brokes » Overall Length: 187.0° * Fold forward sealback rear seals  » Speed Sensitive Audio Volume C..
o 4-wheel ABS Brakes * Overall Width: 729" © Four Wheel | Suspen...  ® Speed-Sensing Steering
+ 6 Speakers » Overall height: 708 * Four-wheelIr Suspen... ® Sp ve Wipers
* 60-40 Third Row Seat » Overhead Alrbag © Front Anti-Roll Bar * Speed-proportional power steer..
+ ABS Brakes + Overhead Gonsole * Front Beverage Holders + Split Folding Rear Seat
* ABS and Driveline Traction Gantrol ¢ Overhead console: Mini with stor... © Front Bucket Seats * Spiltrear bench
» AMJFM Radio: Siriusxm » Painted aluminum rims * Front Genter Armrest * Spoller
+ Adaptive cruise control + parie Ao » Front Dual Zone AIG + Stabiliy control

. . | |

poeet GrowingCircle msmny . @NTNU

Promotor B8 o CONSTRUCAQ

Norweglan University of
sclence and Tecnalogy
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Basics

Exterior color NN

l Features

To start — digital data is all around

# Driver airbag

0 AL Aot oo ol o ol 6 B
1ZUSETENZUSSTEINZUSETE

Interior color

Repiblica Portuguesa
inistério da Just
Dicsto.Ger

Ministério da Administragdo Interna
Oiraceso-Gerai de Visgso

Drivetrain TEI0NZUSSTENZUSETEN 12USETENT2USTEN.
MPG

IZUSETEITZASTINZHSETON T
Fuel type TRUSETI ST

PSS ——)

Certificado de Matricula
Registration certificate

Certificat dimmatriculation
Zulassungsbescheinigun

Transmission

Permiso de circulacién

TRO1ZUSTIONZSETENZUSETENNZUSSTIN

Engine

FNZUSETBNUHTERNSETIN L
VIN 2367

K e e oA 1
Stock # USRS TEN 38780

Ot o o st ot
Mileage

Onko
Automovel

TOIZISTEON A SETESON ZASETENN ST

Vehicle history

1234567890

IR |

I 1234567890 [

REPUBLICA
PORTUGUESA

Program Operator ?

| AMBIENTE E ACAO CLIMATICA

* & Front Center Armrest
* AM/FM Radio: Siriusxm * Painted aluminum rims
* Front Dual Zone AJC

* Adaptive cruise control * Panic Alarm

7I

* Right rear passenger door type
* Roof Rack: Ralls Only

* Roof ralls

» Seatback storage: 2

* Seatbelt pretensioners: Front
* Securlty System

* Selective service internet access
* Side alrbag

# SiriusXM AM/FM/HD/Satellite Ra..

* SiriusXM Satellite Radio(TM)

* Spare Tire Mount Location: Unde...
* Speed Control

» Speed Sensitive Audio Volume €.
* Speed-Sensing Steering

» Speed-Sensitive Wipers

* Speed-proportional pawer steerl...
* Split Folding Rear Seat

 Split rear bench

* Spoller

* Stability control

M |NSTITUTO DA

Prect GrowingCircle Promotor S CONSTRUCAD

@ NTNU

Morwegion University of
stlence and Tecnology

Partner

42
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Norway grants Moving to Construction Industry...

The Construction Industry uses also similar tools:
Digital product passports (DPP)
Circular Materials Passports |

Material Passports Digital

passports

Product Circularity Data Sheets

others....

G

Program Operator g‘;‘%ﬂgﬁm| amsenTEEAGRocumATIL  Project GrowingCircle Promotor EE: %SNHS%LUE% Partner 9 EEE},“{EWM
43
lceland [Pd]:'
Liechtenstein L. .
Norway grants Why this is so important? (7|
Write down your arguments:
Program Operator %%%2%54 ameneeaciocumanc Project GrowingCircle Promotor i!: I:T]SN"STTLI%LUC% Partner ® E:[;}E}“{mw

stience and Tecanology
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i ‘ : : L L] @ NTNU
Program Operator g ggﬁg‘éﬁgsq AMBIENTE £ AGAO CLIMATICA Project Gr0W|ngC|rC|e Promotor =.. I[!‘USN"SITLFL{IDEES Partner wegn ety o
45
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Liechtenstein

Norway grants Why this is so important? C7I

Global Ozone Depletion
Thermal conductivity value? value?
Performance properties? 9

e :

Raw materials and
waste codes?

Service life and raw materials?

Dimensions and
warranty period? Cost and warranty
period?

0 ©

. . . { L}
Program Operator ? 552%35254 AMSIENTE £ ACRO CLIMATICA Project Gr0W|ngC|rC|e Promotor =.. %SJ%LUEES Partner @ g;.fggéi%ﬁ;}
46
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Thermal conductivity value?

Design
Deliverables

Performance properties?

g}

Dimensions and
warranty period?
Logistics
g N i
Handover A _

Program Operator g gg?#ggg%s.g| AMBIENTE E ACAO CLIMATICA

Why this is so important?

Proiect GrowingCircle

G

Sustainability Analysis
LEVEL(s)

Global Ozone Depletion
value?

Raw materials and Waste Audit
waste codes? —
Service life and raw materials?
Design for
Disassembly

Cost and warranty
period?

Life Cycle Cost

ES

Promotor .-- INSTITUTO DA
mmm CONSTRUCAD

Partner

Norweglan University of
sclence and Tecnalogy
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[_)esign Performance properties?
Deliverables
0 43
EN
14509

Technical
Folder

Logistics N,
s

Handover

Program Operator ? ggi%gs‘;sq AMBIENTE E ACRO CLIMATICA

Why this is so important?

Poiect GrowingCircle

G

Sustainability Analysis

LEVEL(s)
Global Ozone Depletion
value?
Raw materials and Waste Audit
waste codes? ——
—/
"
Service life and raw materials?
Design for
Disassembly

Cost and warranty
period?

Life Cycle Cost =S
ﬂ s
HE |NSTITUTO DA @ NTNU

Partner

Morwegion University of
stlence and Tecnology

Promotor B CONSTRUCAQ

48
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The ‘Data-Elephant’ in the Construction Industry

Challenges for building materials ‘supply chain’ (by Paul Surin)

o Siloed data in inconsistent formats

o Low data quality and lack of data governance

o Over 30 classification systems — BauClass, Uniclass, NRM

o Fragmented BIM landscape with different standards (To BIM or not to BIM)

o Fragmented vendor landscape with limited interoperability Lack of

standards for parts/equipment catalogues

o Lack of IT & OT security of Digital Twins and Models

o Sites lack infrastructure to leverage data

o Install base lacks sensors and embedded monitoring to benefit from loT

o Insufficiently skilled labour to implement complex data projects

Adapted from Paul Surin (IBM)

L- -{k‘

[ N B
i

%E/ il

Simply investing in BIM is insufficient to
address the data challenges faced by
materials’ ‘supply chain’

i : 2 : W |NSTITUTO DA @ NTNU
Program Operator g 551;%2%54 AMBIENTE € AGRO CLIMATICA Project Gr0W|ngC|rC|e Promotor MS CONSTRUCAD Partner g st
49

Iceland [Pd]:‘ (‘\
Liechtenstein .

Norway grants The solution 7|

Metadata
Legislation M~

Manufacturer

Program Operator ?

- Harmonised standards
- European Assessment Documents (EAD)

Standards

- ISO, EN, National standards

Industry recognised requirements
- COBie, LEED, BREEAM, LEVEL(s), etc.

REPUBLICA
PORTUGUESA

User specific requirements

Pect GrowingCircle

| AMBIENTE E ACAO CLIMATICA

‘ Group of Properties 1 I

‘ Property A |
‘ Property B |

‘ Group of Properties n l

| Property N |
| Property X |
| Property Z |

Concept adapted

from ©Cobuilder As

cobuilder
HE |NSTITUTO DA ner @ NTNU

Morwegion University of
Stlence and Technology

Promotor Egw CONSTRUCAD 7ot
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Norway grants Data Templates (are - will - have) /]

INTERNATIONAL 1SO
STANDARD 23387

Write down your answers:

Data Templates (BIND) Dot templtesior
mnstrumqn objects used in the life
- are: z::fc in;l::lltas.wls—concemsand
- will:
- have:
. . R [ | ]
Program Operator ? ggﬁg‘éﬁgﬂ| AMBIENTE E ACAD CLIMATICA Project Gr0W|ngC|rC|e Promotor =.. I[!‘USI‘J"SIT%{F[E% Partner e g;géiﬁﬁg
51
Iceland D{l]:‘ (‘\
Liechtenstein .
Norway grants Data Templates (are - will - have) 7|
INTERNATIONAL 1SO
i . STANDARD 23387
Data Templates are standardised, interoperable metadata structures used to
describe the characteristics of construction objects. ISO 23387 )
“‘Data templates will enable construction project stakeholders to exchange ?.;‘,':',‘“_“i;’&':;:‘.;';:‘l:.?::;}'“:“”
. . . . . . construction objects used in the life
information about construction objects through an asset life cycle, using the sl o belit aacts = Conceptt i
same data structure, terminology and globally unique identifiers to enable i

machine-readability.” |SO 23387

‘Data templates have a common data structure describing the characteristics

(called ‘properties’) of a construction object, and its physical qualities,

according to a credible source of information —be it a standard or regulation.

On the other hand, for any software, the data template structure is a set of

concepts that are connected to each other with different relationships.” =
Cobuilder =z

Program Operator ? 55%“%335‘254 AMSIENTE £ ACAO CLIMATICA Project GrowingCirCle Promotor =:: I:NUSN"SIT%LUEEG Partner @ ELEL}"L.W

stience and Tecanology
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Program Operator }

Data Templates in detail (ISO 23387)

’ Reference document

Construction object@

[ 2

’ Reference document

Data Template ’!—5‘—

’ Reference document

Property w Group of properties ‘

T

’ Unit

1 L]

’ Reference document ‘

Quantity ‘

REPUBLICA

PORTUGUESA | AMBIENTEEACAO CLIMATICA

Prject GrowingCircle

Promotor .-. INSTITUTO DA
mmm CONSTRUCAD

Partner

G

@ NTNU

Norweglan University of
sclence and Tecnalogy
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Data Sheets

]
=

Program Operator

Data Templates in detail (ISO 23387)

’ Reference document

Construction objectﬁ

L 3

’ Reference document

Data Template L

’ Reference document

Property w Group of properties ‘

I

’ Unit

1 L]

’ Reference document ‘

Quantity ‘

REPUBLICA
PORTUGUESA

AMBIENTE E ACAO CLIMATICA

[

’ Enumerated type value ‘

Poiect GrowingCircle

Promotor .-' INSTITUTO DA
mmm CONSTRUCAD

Partner

G

@ NTNU

Morwegion University of
stience and Technology
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Example:

Program Operator f

Data Templates in detail (ISO 23387)

’ Reference document

Construction object ﬁ

[ 2

’ Reference document

Data Template ’!—5‘—

’ Reference document

Property w Group of properties ‘

T

’ Unit

’ Reference document ‘

1 L]

Quantity ‘

REPUBLICA

PORTUGUESA | AMBIENTEEACAO CLIMATICA

[

Enumerated type value ‘

Promotor .-. INSTITUTO DA
mmm CONSTRUCAD

Partner

Poiect GrowingCircle

G

@ NTNU

Norweglan University of
sclence and Tecnalogy
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Example:

=

Program Operator B4

Data Templates in detail (ISO 23387)

CPV, UNSPSC

’ Reference document

Roof materials
Construction object

L 3

’ Reference document

Data Template L

’ Reference document

Property w Group of properties ‘

I

’ Unit

’ Reference document ‘

1 L]

Quantity ‘

REPUBLICA
PORTUGUESA

AMBIENTE E ACAO CLIMATICA

[

’ Enumerated type value ‘

Promotor .-' INSTITUTO DA
mmm CONSTRUCAD

Partner

Prect GrowingCircle

G

@ NTNU

Morwegion University of
stlence and Tecnology
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CPV, UNSPSC

Data Templates in detail (ISO 23387)

Example:

’ Reference document

|

EN 14509

’ Reference document

|

G

Roof materials
Construction object

Metal faced
insulating panels

Data Template

’ Reference document

AV4
Property Group of properties ‘

T

’ Unit

’ Reference document ‘

Quantity ‘

REPUBLICA

PORTUGUESA | AMBIENTEEACAO CLIMATICA

|

[

Enumerated type value ‘

@ NTNU

Norweglan University of
sclence and Tecnalogy

M |NSTITUTO DA

Promotor =.. CONSTRUCAQ Partner

Proiect GrowingCircle
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CPV, UNSPSC

Data Templates in detail (ISO 23387)

G

Roof materials

Example:

’ Reference document

|

EN 14509

Metal faced
insulating panels

’ Reference document

Data Template

Jecision 2014/955/UE

Construction object ﬁ
Construction &

ol

WC code

’ Reference document

Demolition Waste
Property Group of properties ‘

? Decision 2014/955/UE

’ Unit

’ Reference document ‘

o

Quantity ‘

REPUBLICA

PORTUGUESA | AMBIENTEE ACAO CLIMATICA

Program Operator B

[

’ Enumerated type value ‘

@ NTNU

Morwegion University of
stlence and Tecnology

Promotor .-- INSTITUTO DA
mmm CONSTRUCAD

Partner

Poiect GrowingCircle
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Example:

Program Operator g kE

G

Data Templates in detail (ISO 23387)

Roof materials
Construction object
L 3
CE Mark
Group of properties ‘

? Construction Products Regulation

CPV, UNSPSC

’ Reference document

|

Metal faced

EN 14509 insulating panels

’ Reference document

|

Data Template

Thermal Conductivity
EN 14509 \v4

’ Reference document

Property

’ Reference document ‘

Quantity ‘

[

Enumerated type value ‘

’ Unit

|

@ NTNU

Norweglan University of
sclence and Tecnalogy

Promotor .-- INSTITUTO DA
mmm CONSTRUCAD

PUBLICA

PORTUGUESA| AMBIENTE E ACAD CLIMATICA Partner

Proiect GrowingCircle
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Example:

Program Operator g

G

Data Templates in detail (ISO 23387)
Roof materials

Construction object ﬁ

L 2
Global Warming Potential
EPD
Property Group of properties ‘

? 1ISO 22057

’ Reference document ‘

CPV, UNSPSC

’ Reference document

|

Metal faced

EN 14509 insulating panels

Data Template

|

’ Reference document

1ISO 14025

’ Reference document

o

Quantity ‘

[

’ Enumerated type value ‘

’ Unit

@ NTNU

Morwegion University of
stlence and Tecnology

Promotor .-- INSTITUTO DA
mmm CONSTRUCAD

REPUBLICA

PORTUGUESA| AMBIENTE E ACAO CLIMATICA. Partner

Poiect GrowingCircle
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Data Templates in detail (ISO 23387)

Roof materials

’ Reference document

G

|

Norway grants
CPV, UNSPSC
Example:
B EN 14509

Construction object ﬂ

L 3

Metal faced
insulating panels

’ Reference document

|

Data Template

g

Thermal Conductivity

EN 14509 \v4 CE Mark
’ Reference document Property Group of properties ‘
Wim.C ’ ‘
Reference document
’ Unit H Quantity ‘ EN 14500
(following ?
1SO 23387,
) | Enumerated type value | 0,00218
j ‘ : s ME |NSTITUTO DA @ NTNU
Program Operator g gg‘;{%’é%s,g| AMBIENTE E ACAO CLIMATICA Project GrOW|ngC|rC|e Promotor =.. DUNSTHUEAO Partner Norweglon University of

sclence and Tecnalogy
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R

Standards,
regulations ...

Data Template
1SO 23387

Data Templates — implementation

Property
attributes . -
(metadata) Chemical composition |
GUID
Name |
Definition Waste codes
Color
Dictionary Concept adapted
from ©Cobuilder As
SO 23386 cobuilder
v ; 3 ME |NSTITUTO DA @ NTNU
Program Operator ? 55‘;%’;315%54 AMBIENTE £ ACAO CLIMATICA Project GrOWlngCerle Promotor =.. CONSTRUCAD Partner Worweglan Unhershy of

G

Thickness

Trademark, model |

CE Mark |

stience and Tecanology
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Thickness

Air permeability, EN 12114 |

Trademark, model |

Data Template
1ISO 23387

CE Mark |
Property
at(tnrwlgtl;ﬁfa) Chemical composition |
GUID
Data Sheets Name Waste codes |
Definition
e Color
Dictionary P e
ISO 23386 cobuilder
29 q . . [ | ]
Program Operator - gg?‘l"%‘éﬁ%s.h AMBIENTE E ACAO CLIMATICA PFOJGCT GrOW|ngC|rC|e Promotor =.. %SIJISITL};LDE% Partner B g;gé;g%g
63
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v" Data into context

The key attraction of embedding data in the model is that it
helps to put equipment data in context;

v" ONE place for the information

| The information related with construction objects is digital,
traceable. There are no spreadsheets or other files to
transfer information from one tool to other;

v’ Easy tracking by the FM: where it is and what it is

Much of what owners are trying to track about each
component is about two things — where it is, and what it is.

from ©

As
cohuilder

. . . (1]
Program Operator [ 55%‘%335‘254 AMBIENTE £ ACAO CLIMATICA Project GrOWlngCerle Promotor =.. %SJ?T%UEES Partner © Ev:[;l]ﬁ}mg:mtyor

stience and Technology
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1SO 17412
(LOIN)

1ISO 19650

ISO
12006-3

I1SO 2

Data

Templ

1SO 22057
(EPD for BIM)

REPUBLICA

Program Operator PORTUGUESA

Relevant Standards

N

1SO 19650 Organization and digitization of information about buildings and civil engineering
works, including BIM - information management using building information modelling

1SO 17549-1/2
(IFC CODv)

1SO 12006-3 Organization of information about construction works (object-oriented)

ISO 23386 Me
dictionaries

1SO 23387 Data templates for construction objects used in the life cycle of any built asset

ISO 17412 Building Information Modelling. Level of |
principles

ogy to describe, author and maintain properties in interconnected data

RN

Concept adapted
from ©Cobuilder As

cobuilder

mation Need (LOIN). Concepts and
3387

lates

1SO 17549-1/2 Information technology

User interface guidelines on menu navigation

I1SO 22057 Sustainability in buildings and civil engineering works — Data templates for the

use of EPDs for construction products in BIM

|
|
h
C |
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Data Templates

(following
1SO 23387)

N

Recap

Energy consumption

Sustainability simulation

Thermal performance Energy pre-certificate
preview Energy

Certificate

Compliance check

Consumption
evaluation

Platforms, software, ....

Thermal

conductivity
) ) ; : SEE |NSTITUTO DA @ NTNU
REPUBLICA
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Recap

Energy consumption

Sustainability simulation

Thermal performance Energy pre-certificate
preview

Compliance check

(following

1SO 23387) Platforms, software, ....

]

Thermal
conductivity
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Material
Passports
A
Waste Audit
Energy
Certificate Consumption

1

1

1 A
evaluation 1 1
I 1
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Refurblshment

D@n_> Desian Construction
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Data Templates are standardised, interoperable metadata structures v
used to describe the characteristics of construction objects. ISO 23387

Keywords:

o Construction objects properties

Digital information consolidation v
Machine-readable

Data dictionary

Data systematisation and traceability v

O O O O

Date Templates will consolidate information regarding:

Manufacturer data

Performance data v
Environmental data

O&M data

Geometric data

Features data

O O O O O O

REPUBLICA

Program Operator PORTUGUESA| AMBIENTE E ACAO CLIMATICA

Pect GrowingCircle

G

Data Templates acting as data-driven into Building's life
cycle providing resemble and digital information for the

phases of design, construction, use and
deconstruction.
Data Templates are the framework to support the

development of Material Passports (data sheets).

Data Templates deployment consolidating asset data
will increases Construction Industry efficiency avoiding
errors and decreasing lead times.

Data Templates will promote a more Circular
Construction  optimising  decommission  analyses
(mainly the waste audit) and providing a credible
catalogue of the as-built assets.

@ NTNU

Morwegian University of
stience and Tecanology
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GrowingCircle project joins Instituto da Construgao and Trondheim University

GrowingCircle - “Integrated Data for Efficient and Sustainable Construction” project was

approved under the EEA Grants 2014-2021 “Environment, Climate Change and Low

Carbon Economy Programme”.

To enhance the construction sector digitalization trends it is necessary to develop )
mechanisms to foster information systematization, integration, management, Partnership CUhUIldQI'
maintenance and tracking about the built objects and the construction products that

compose them. GrowingCircle  and ~ Cobuilder  are

developing case studies whose result wil

. be, among others, a GrowingCircle catalog
Data Templates are the standard and interoperable metadata structures capable of of construction products, according to the

responding to these challenges, contributing to the effective implementation of more Data Templates (ISO 23387)
circular, more efficient and environmentally friendly practices.

The project is promoted by IC — Instituto da Construgéo, Portugal
with NTNU - Trondheim University , Norway as partner.
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» GrowingCircle project continues the awareness actions on Data Templates.
* This video aims to explain how Data Templates are relevant structures for the
information traceability through the construction processes.

» https://www.youtube.com/watch?v=RnMsT4IfOMk (20:48)

* Gain knowledge on the theoretical framework and standards behind Data Templates.
* Assist to the video and obtain the GrowingCircle awareness certification answering
correctly to 6 of 10 questions in the form:

¢ https://forms.gle/lbAWaTGWdIEPVhrRLXA

REPUBLICA M NSTITUTO DA @ NTNU
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What was your result form the exam?
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Fremtidens Dagens prosjektledelse

Prosjektledelse & Informasjonsledelse
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Takk for oppmerksomeheten!

Eilif Hjelseth

Na er det tid for dikusjon:

ot

° <
DEconsTRY®

WE NSTITUTO DA @ NTNU
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Program Operator @ ponruaurs.q| AMBIENTE E ACAO CLIMATICA Promotor =.. CONSTRUCAD Partner . rwegion University of

sclence and Tecnalogy

73

'L'ht"[id]] Bygge rett type kompetanse pa rett niva (‘7\|

Norway grants
* Niva
Professional
Awareness
Beginners
Few ’ Type
General Spesialised
Many
* Users
, W [NSTITUTO DA @ NTNU
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Forslag til spgrsmal for diskusjon:

Hva er behovet for denne type kompetanse?

Hva er det man egentlig trenger?
Niva og omfang?

Hvordan skal dette integreres oppleering av prosjektledere?
e Egnekurs? (selvstudie, nettbasert o.l.)
* Del av andre kurs/opplaering?

Hva kan GrowingCircle gjenbruke eller bygge videre pa av kurs og tester?
Andre som jobber med dette temaet?

Hva synes dere er interessant a diskutere?
¢ Kom med forslag!
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