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Circular Economy in Construction

powered by Information Circularity

2022-05-20

KOMPETANSE?!

Program Operator Promotor Partner

Opplegg for workshopen

Presentasjoner:
o Introduksjon til GrowingCircle prosjektet  (3-13)

o Rask intro om:
o Datamaler (Data Templates) (14 - 22)

o Digitalisering og digital kompetanse  (23 - 34)

o GrowingCircle kurset:  Awareness (35 - 71)

o Rask presentasjon – dere får tilgang til kurset etterpå

o Diskusjon – Hvordan tar vi dette videre (72 - 754)

o Kom med spørsmål i chaten underveis 

o Diskusjon med åpen mikrofon

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

o Du tar kurset og eksamen i ledige stunder – meldt regnvær i helgen    ;-)

Forslag til spørsmål for diskusjon:
• Hva er behovet for denne type kompetanse?

• Hva er det man egentlig trenger?
• Nivå og omfang?

• Hvordan skal dette integreres opplæring av 

prosjektledere?
• Egne kurs?    (selvstudie, nettbasert o.l.)  
• Del av andre kurs/opplæring?

• Hva kan GrowingCircle gjenbruke eller bygge 

videre på av kurs og tester?
• Andre som jobber med dette temaet?

• Hva synes dere er interessant å diskutere?
• Kom med forslag!

Håper det går greit med presentasjoner 

med norsk og engelsk tekst

Tar kun med hovedpunkter
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GrowingCircle Project – objectives

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

Awareness –> Knowledge

Objectives 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 ..

Evidence through practical implementation Data Templates in

specific case studies by aligning with outcomes towards

sustainability and circularity.

Explore solutions for increased use of information in BIM-based

solutions

Developing courses – with certification – to achieve

competency to identify / use / adapt Data Templates concepts

to Integrate Data for an Efficient and Sustainable Construction.

Knowledge –> Courses

Research –> Digital solutions / Templates

Program Operator Promotor Partner

Objectives

GrowingCircle Project – objectives

3

4



20.05.2022

3

Program Operator Promotor Partner

GrowingCircle Project

September 2020 to September 2022 – 24 months

November 2022 

Comming events:  

- ECPPM 2022, International Scientific Conference
14th  to 16th September – Trondheim – Norway

https://www.ecppm2022.org/

- Concreta 2022, CI international exhibition 
13th to 16th October – Matosinhos – Portugal

https://concreta.exponor.pt/announcements/concreta-2022/?lang=en

Timeline

https://growingcircle.netlify.app/project/

Program Operator Promotor Partner

GrowingCircle Project – background

Circular Economy in Construction 

powered by Information Circularity
(based on Data Templates)

Focus on:

5
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GrowingCircle Project – background

Circular Economy in Construction 

powered by Information Circularity
(based on Data Templates)

Focus on:

DataTemplates
with

relevant and 

trusthworthy

information

Digital Builing 

Logbook

Material Passport

Product 

documentation
Digital Twin

Program Operator Promotor Partner

GrowingCircle Project – combinations

Focus on 

integration
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GrowingCircle Case Studies

Aligned with Renovation Wave

#00 Cost and 

Characterization

Product

Catalog

#03 Waste Audits

#02 Data Gaps and AM

#05 Data for Sustainability

#01 Data Templates 

evaluation
Relevant Data Templates 

and Data Sheets 

(in Portuguese)

#04 Design for Disassembly

Program Operator Promotor PartnerProject

Static Twin

Detailed Twin

As-built Twin

Sensored Twin

Responsive Twin

Adaptive Twin

Intelligent Twin

Digital Model** 

Digital Shadow** 

Digital Twin** 

#1 Monitoring***

#2 Intelligent semantic***

#3 Agent driven socio-technical***

Tchana et.al. (2019)
‘DT evolution’**

Boje et.al. (2020)

‘Platforms Generation’***

DDT DBL

CONSTRUCTION
TASKS

WORKER 4.0® 

Machine

Product

Equipment

Tool

Fjeld (2020)

‘DT Maturity index’*

Sacks et.al.(2020)

‘DTC - Digital Twin Construction’****

Calvetti et.al. (2020)
‘Sensored Construction Sites’ 

Sensored 
sites

Smart 
buildings

Jia et.al. (2019)

‘IoT for Smart Buildings’

DTC****

Digital-Data-Driven (D3c)

IoT

3D model for a 
virtual visualisation

As-built

Linked data for 
assets and processes

Responsive actions
In the Physical Twin

Fully autonomous 
decision-makingSimulating scenarios

semi-automatic 
actions

Incremental Digital Twin

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

Most reads article in “Buildings” in Nov./dec.  2021

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

Program Operator Promotor Partner

GrowingCircle Project 

– a small project working on large questions ☺

Integration

Practice

Short term

Principle

Long term

The weasel  
- unique combinations
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DataTemplates
with

relevant and 

trusthworthy

information

Digital Builing 

Logbook

Material Passport

Product 

documentation
Digital Twin

Program Operator Promotor Partner

GrowingCircle Project – combinations

Focus on 

integration

Program Operator Promotor Partner

FM documentation
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• Gr

Where has all the information gone?

Program Operator Promotor Partner

BIM data for FM
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BIM

=> Professional information in system

What else do we know about the wall?
What should we know?
What others should know?

Program Operator Promotor Partner

KO
• The I in the BIM

- what is the content

of informatiopon in 

the BIM objects?

17
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• Identify facts

in the BIM

GUID
Name

Definition

…

Property 

attributes
(metadata)

Thickness

Color

Air permeability, EN 12114

Trademark, model

Waste codes

CE Mark

Chemical composition

Normas, 

regulamentos, …

Data Sheets

Material 

Passport

(following 

ISO 23387)

Data Template

ISO 23387

Dictionary

ISO 23386

Standards, 

regulations …

Program Operator Promotor PartnerProject

Concept adapted 

from ©Cobuilder As

Data Templates – implementation 

19
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Relevant Standards 

Project

ISO 
12006-3

ISO 23386

ISO 23387

Data 
Templates

ISO 17412

(LOIN)

ISO 17549-1/2

(IFC CODv)

bSDD

(Data Dictionaty)
ISO 22057

(EPD for BIM)

ISO 19650

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

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

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

ISO 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 

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

bSDD buildingSmart Data Dictionary is an online service that hosts classifications and 
their properties, allowed values, units and translations

ISO 22057 Sustainability in buildings and civil engineering works – Data templates for the 
use of EPDs for construction products in BIM 

Concept adapted 

from ©Cobuilder As

Program Operator Promotor PartnerProject

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:

21
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Understanding of digitalisation

DIGITALISATION
BIM

Program Operator Promotor Partner

BIM kompetanse består av:

coBuilder
Byggtjeneste
Andre

Innsikt i faglige oppgaver

Bruk av datamaler
Standarder
.

23
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• Hvis du er på dette nivået

• Hva betyr dette når du diskuterer med 

noen på lavere nivåer?

Digital modenhet

• Er vi tilstrekkelig klar over 

kommunikasjonsutfordringene?

Program Operator Promotor Partner

Digital modenhet

Digital transformasjon

Digitalisering

Digital 

25
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• Digitalisering har høy prioritet

Nye Veier

Program Operator Promotor Partner

• Gr

KO
BIM

27
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BAE-næringen er ofte 

mest opptatt av: 

-Fag – bruk av løsninger 

-Ferdigheter i bruk av  

programvare

Program Operator Promotor Partner

• 1. Teknologiforståelse

• 2. Formidlingsevne

• 3. Sosial interaksjon og emosjonell

intelligens

• 4. Kreativitet

• 5. Evne til å jobbe tverrfaglig

• 6. Sterk fagkompetanse og kritisk

refleksjonsevne

•

• De seks nøkkelkvalifikasjonene er 

omtalt i Sintef rapport
• https://akademikerne.no/2020/hoyt-utdannede-vil-ogsa-

oppleve-at-arbeidsoppgavene-endrer-seg-radikalt 

Hvorfor BIM/

digitalisering?

29
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• Digital kompetanse (literacy) 

er et etablert fagområde

• - søk ut dette

• Merk at ferdigheter (skills) i 

bruk av programvare kun er 

en av flere deler…

• Digital kompetanse er 

ferdigheter, kunnskaper, 

kreativitet og holdninger som 

alle trenger for å kunne bruke 

digitale medier for læring og 

mestring i kunnskapssamfunnet.

Digital kompetanse

Program Operator Promotor Partner

Kompetanseprofil

31
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Hva skal vi legge mest vekt på

i undervisningen?

Brukes idag Antas brukt i fremtiden

I BAE-næringen
I andre sammenlignbare næringer
I andre næringer

Program Operator Promotor Partner

• Level

Bygge rett type kompetanse på rett nivå

• Type
Spesialised

Professional

Awareness

Expert

General

Advanced

• Users

Beginners

Many

Few

Kan dette være en

referanse for videre

diskusjon?

33
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o Presenteres svært kjapt 

o – med fokus på tema – ikke innhold

o Du får tilgang til

o Kurset i pdf og video versjon og lenke til eksamen 

o Legges i chaten før vi avslutter  

o Du tar eksamen i ledige stunder  ;-)

Gratis kurs med eksamen

Data Templates – Awareness

Program Operator

Course:

Data Templates – Awareness

GrowingCircle

Promotor Partner

Integrated Data for an Efficient and Sustainable Construction

35
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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.

Project

Data Templates

Learning Outcomes

Program Operator Promotor Partner

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.

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

Project

Data Templates

Learning Outcomes

37
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Program Operator Promotor PartnerProject

To start – digital data is all around

Make

Price

Body Style

Program Operator Promotor PartnerProject

To start – digital data is all around

39
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Program Operator Promotor PartnerProject

To start – digital data is all around

Program Operator Promotor PartnerProject

To start – digital data is all around

41
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Program Operator Promotor PartnerProject

Moving to Construction Industry…

The Construction Industry uses also similar tools:

Digital product passports (DPP)

Material Passports

Circular Materials Passports

Product Circularity Data Sheets

others….

Why this is so important?

Program Operator Promotor PartnerProject

Write down your arguments:

43
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Why this is so important?

Program Operator Promotor PartnerProject

Performance properties?

Cost and warranty 

period?

Dimensions and 

warranty period?

Raw materials and 

waste codes?

Service life and raw materials?

Global Ozone Depletion 

value?

Why this is so important?

Program Operator Promotor PartnerProject

Thermal conductivity value?

45
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Performance properties?

Cost and warranty 

period?

Dimensions and 

warranty period?

Raw materials and 

waste codes?

Service life and raw materials?

Global Ozone Depletion 

value?

Why this is so important?

Program Operator Promotor PartnerProject

Design 

Deliverables

Sustainability Analysis 

LEVEL(s)

Logistics

Handover

Waste Audit

Life Cycle Cost

Design for 

Disassembly

Thermal conductivity value?

Performance properties?

Cost and warranty 

period?

Dimensions and 

warranty period?

Raw materials and 

waste codes?

Service life and raw materials?

Global Ozone Depletion 

value?

Why this is so important?

Program Operator Promotor PartnerProject

EN 

14509

Technical 

Folder

EPD

Design 

Deliverables

Sustainability Analysis 

LEVEL(s)

Logistics

Handover

Waste Audit

Life Cycle Cost

Design for 

Disassembly

?

Thermal conductivity value?
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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 IoT

o Insufficiently skilled labour to implement complex data projects

Project

Simply investing in BIM is insufficient to 

address the data challenges faced by 

materials’ ‘supply chain’

Adapted from Paul Surin (IBM)

Legislation
- Harmonised standards

- European Assessment Documents (EAD)

Standards
- ISO, EN, National standards 

User specific requirements

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

The solution

Property A

Group of Properties 1

Property N

Property X

Property B

Metadata

Property Z

Property Y

Program Operator Promotor PartnerProject

Manufacturer

Group of Properties n

Concept adapted 

from ©Cobuilder As
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Data Templates (are - will - have) 

Project

Write down your answers:

Data Templates 
- are: 
- will: 
- have:

Program Operator Promotor Partner

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

information about construction objects through an asset life cycle, using the

same data structure, terminology and globally unique identifiers to enable

machine-readability.” ISO 23387

Project

“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

Data Templates (are - will - have) 

51
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Program Operator Promotor PartnerProject

Reference document

Reference document

Reference document

Unit

Construction object

Data Template

Property

Quantity

Group of properties

Reference document

Data Templates in detail (ISO 23387) 

Program Operator Promotor PartnerProject

Reference document

Reference document

Reference document

Unit

Construction object

Data Template

Property

Quantity

Enumerated type value

Group of properties

Reference document

Data Templates in detail (ISO 23387) 

Material 

Passport

(following 

ISO 23387)

(following 

ISO 23387)

Data Sheets

53
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Reference document

Reference document

Reference document

Unit

Construction object

Data Template

Property

Quantity

Enumerated type value

Group of properties

Reference document

Example:

Data Templates in detail (ISO 23387) 

Program Operator Promotor PartnerProject

Reference document

Reference document

Reference document

Unit

Construction object

Data Template

Property

Quantity

Enumerated type value

Group of properties

Reference document

Example:
Roof materialsCPV, UNSPSC

Data Templates in detail (ISO 23387) 

55
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Reference document

Reference document

Reference document

Unit

Construction object

Data Template

Property

Quantity

Enumerated type value

Group of properties

Reference document

Example:
Roof materials

Metal faced 

insulating panels

CPV, UNSPSC

EN 14509

Data Templates in detail (ISO 23387) 

Program Operator Promotor PartnerProject

Reference document

Reference document

Reference document

Unit

Construction object

Data Template

Property

Quantity

Enumerated type value

Group of properties

Reference document

Example:
Roof materials

Metal faced 

insulating panels

CPV, UNSPSC

EN 14509

Data Templates in detail (ISO 23387) 

EWC code Construction and 

Demolition WasteDecision 2014/955/UE

Decision 2014/955/UE

57
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Reference document

Reference document

Reference document

Unit

Construction object

Data Template

Property

Quantity

Enumerated type value

Group of properties

Reference document

Example:
Roof materials

Metal faced 

insulating panels

CE Mark
Thermal Conductivity

CPV, UNSPSC

EN 14509

EN 14509

Data Templates in detail (ISO 23387) 

Construction Products Regulation

Program Operator Promotor PartnerProject

Reference document

Reference document

Reference document

Unit

Construction object

Data Template

Property

Quantity

Enumerated type value

Group of properties

Reference document

Example:
Roof materials

Metal faced 

insulating panels

EPD

Global Warming Potential

CPV, UNSPSC

ISO 14025 

EN 14509

Data Templates in detail (ISO 23387) 

ISO 22057
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Reference document

Reference document

Reference document

Unit

Construction object

Data Template

Property

Quantity

Enumerated type value

Group of properties

Reference document
Material 

Passport

(following 

ISO 23387)

Example:
Roof materials

Metal faced 

insulating panels

EN 14509

CE Mark
Thermal Conductivity

W/m.ºC

0,00218

CPV, UNSPSC

EN 14509

EN 14509

Data Templates in detail (ISO 23387) 

(following 

ISO 23387)

Data Sheets

Data Templates – implementation 

Data Template

ISO 23387

Dictionary

ISO 23386

Standards, 

regulations …

Program Operator Promotor PartnerProject

Thickness

Color

Air permeability, EN 12114

Trademark, model

Waste codes

CE Mark

Chemical composition

GUID
Name

Definition

…

Property 

attributes
(metadata)

Concept adapted 

from ©Cobuilder As
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GUID
Name

Definition

…

Property 

attributes
(metadata)

Thickness

Color

Air permeability, EN 12114

Trademark, model

Waste codes

CE Mark

Chemical composition

Normas, 

regulamentos, …

Data Template

ISO 23387

Dictionary

ISO 23386

Standards, 

regulations …

Program Operator Promotor PartnerProject

Concept adapted 

from ©Cobuilder As

Data Templates – implementation 

Catálogo

Produtos(following 

ISO 23387)

Data Sheets

Data Templates – added-value for the industry

✓ Data into context

The key attraction of embedding data in the model is that it

helps to put equipment data in context;

✓ 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;

✓ 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.

Program Operator Promotor PartnerProject

Concept adapted 

from ©Cobuilder As
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Relevant Standards 

Project

ISO 
12006-3

ISO 23386

ISO 23387

Data 
Templates

ISO 17412

(LOIN)

ISO 17549-1/2

(IFC CODv)

bSDD

(Data Dictionaty)
ISO 22057

(EPD for BIM)

ISO 19650

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

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

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

ISO 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 

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

bSDD buildingSmart Data Dictionary is an online service that hosts classifications and 
their properties, allowed values, units and translations

ISO 22057 Sustainability in buildings and civil engineering works – Data templates for the 
use of EPDs for construction products in BIM 

Concept adapted 

from ©Cobuilder As

Program
Technical 

Design
Construction Handover Use

Preliminary 

Design

End of life

Refurbishment

Re-use

Compliance check
Consumption 

evaluation

Catálogo

Produtos

Thermal 

conductivity

Thermal performance 

preview

Sustainability

Energy pre-certificate

Energy consumption 

simulation

Energy 

Certificate

Data Templates

Program Operator Promotor PartnerProject

Recap 

Platforms, software, …. 

Catálogo

Produtos(following 

ISO 23387)

Data Sheets
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Program
Technical 

Design
Construction Handover Use

Preliminary 

Design

End of life

Refurbishment

Re-use

Compliance check
Consumption 

evaluation

Catálogo

Produtos

Thermal 

conductivity

Platforms, software, …. 

Thermal performance 

preview

Sustainability

Energy pre-certificate

Energy consumption 

simulation

Energy 

Certificate

Data Templates

Program Operator Promotor PartnerProject

Recap 

(following 

ISO 23387)

Waste Audit

Material 
Passports

Data Sheets

Recap 

Program Operator Promotor PartnerProject

Data Templates are standardised, interoperable metadata structures

used to describe the characteristics of construction objects. ISO 23387

Keywords:

o Construction objects properties

o Digital information consolidation

o Machine-readable

o Data dictionary

o Data systematisation and traceability

Date Templates will consolidate information regarding:

o Manufacturer data

o Performance data

o Environmental data

o O&M data

o Geometric data

o Features data

✓ 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.
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GrowingCircle project joins Instituto da Construção 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,

maintenance and tracking about the built objects and the construction products that

compose them.

Data Templates are the standard and interoperable metadata structures capable of

responding to these challenges, contributing to the effective implementation of more

circular, more efficient and environmentally friendly practices.

The project is promoted by IC – Instituto da Construção, Portugal

with NTNU – Trondheim University , Norway as partner.

Partnership

GrowingCircle and Cobuilder are

developing case studies whose result will

be, among others, a GrowingCircle catalog

of construction products, according to the

Data Templates (ISO 23387)

Program Operator Promotor Partner

• 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=RnMsT4lfOMk (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/bAWaTGWdEPVhrRLXA

Video and exam

69
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What was your result form the exam?

Program Operator Promotor Partner

Fremtidens Dagens prosjektledelse 

Prosjektledelse   Informasjonsledelse
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Takk for oppmerksomeheten!

Eilif Hjelseth

Nå er det tid for dikusjon:

Program Operator Promotor Partner

• Nivå

Bygge rett type kompetanse på rett nivå

• Type
Spesialised

Professional

Awareness

Expert

General

Advanced

• Users

Beginners

Many

Few
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Forslag til spørsmål for diskusjon:
• Hva er behovet for denne type kompetanse?

• Hva er det man egentlig trenger?
• Nivå og omfang?

• Hvordan skal dette integreres opplæring av prosjektledere?
• Egne kurs?    (selvstudie, nettbasert o.l.)  
• Del av andre kurs/opplæring?

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

• Hva synes dere er interessant å diskutere?
• Kom med forslag!
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