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SUMMARY

The Swedish government commissioned the Swedish National Board of Housing, Building and Planning,
Boverket, in December 2024 to submit legislative proposals for the implementation of the articles on
lifecycle-GWP in the Energy Performance of Buildings Directive (EPBD). Within the framework of the
assignment, Boverket will develop proposals on which they want to get comments from the Nordic countries
in order to promote Nordic harmonisation. The proposal in this report is developed by the consultants
BIMobject and WSP. The preliminary result was presented and discussed at a Nordic workshop on
classification systems for buildings in April 2025. This consultant work is part of a larger consultant
agreement from Boverket that also involves the university KTH, Royal Institute of Technology.

The objective with this consultant report is to give a proposal on a classification system of building elements
that support a cost-effective supervision for a fair competition based on the lifecycle GWP
declaration/certification. The scope includes a description of a common digital format for communication of
the declaration as part of the public registry and information needed for the supervision. It is proposed in the
Swedish development of life-cycle GWP regulation that a supervision will be made for all climate declarations
and that the supervision is supported by digital data analysis such as Artificial Intelligence (Al).

This report proposes an implementation on how a common classification found on ISO 813 46 can be
established based on three different use cases identified as part of the life-cycle GWP declaration process
and reporting requirements. An approach is developed and described on how a cost-effective digital
supervision can be established and by using e.g. Al agent to secure the quality of the reported life-cycle
GWP values. This data quality check of the limit value and its background calculations must be made digital,
since the supervision of each individual building will include up to several 10 000 of thousands of rows in the
bill of resources (BoR) used to erect the building. Such supervision is important for the trust of the system.
The supervision approach outlined here should be further developed as a proof-of-concept.

The life-cycle GWP declaration need to be communicated in a common machine readable digital format. The
existing standard and best available practice are identified and listed in the report. These existing work
needs to be considered on how a common digital format for communication of the building declaration can
be developed for: 1) the public registry and 2) information needed for the supervision. Such format shall if
possible based on be the BIM so-called data template approach that is the structure also used for the Digital
product Passport, and how to implement information to construction objects in BIM. Further research is
needed to establish such common format or two separate formats.

Recommendations on a common classification system and digitalisation needs for a life-cycle
GWP declaration of a building:

Three use cases of implementation of classifications system in the context of the EPBD climate
declaration is identified as follows:

A. Setting of calculation scope: The generic scope of the inventory calculation regarding included
building components and/or resources accounted for

B. Declaration: Reporting of the GWP contribution in the declaration divided into different building
parts

C. Supervision: As a basis to report the specific building objects GWP result and validate this building
owner result against an authority based calculated benchmarking result to facilitate supervision.

It is suggested to use the international classification as outlined in IEC/ISO 813 46. This is a new BIM
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approached classification system that allows an object to in parallel be classified as a functional, or
constructive type, or a component.

Use case A. Setting of calculation scope is for practical reasons here divided in two steps. The first steps
is to define on an upper cut-off top level if all overarching functional system are to be included in the
scope, or if any systems parts are left outside. Those overarching functional systems used for this
purpose is a subset from IEC/ISO 813 46 (listed below). The next potential step, defining the inventory
scope on a more granular level must be used with care, since this complicates the implementation and
may cause errors, and describe what objects that are not part of the overall inventory of the building life-
cycle GWP. Note that there can be difference choices on cut-off for the limit value and for the whole life
cycle declaration, respectively. This detailed cut-off list can use any of the classified functional,
constructive or component class to define objects that shall be left outside the inventory work or reported
separately.

The suggestion for use case B. Declaration is to divide the building, as part of the climate life cycle GWP
declaration reporting in the public declaration registry, in the following 6 indexed overarching functional
systems:

e A Ground and foundation system
e B Wall system

e C Slab system

e D Roof system

e 2 Installation system

e S — Equipment

In addition, to these use cases can the classification based on IEC/ISO 813 46, with all its classifications
alternatives, be used as part of an Al based verification of all building parts. The basic principle is that the
reported GWP limit value on the building level will be validated based on the sub-result from the
underlying building objects that constitute the whole building. This verification, equal to use case C.
Supervision, and will besides classification also be based on the construction object information including;
type (reference code), composition (recipe) and its (gross) digital data sheet, where this sheet will be
based on the BIM so-called data template approach. This is the latest development in BIM where the
properties for any construction object are stored in a digital data sheet as part of the building information
model. It shall be noticed that the Al” based verification approach suggested here may work very specific
to establish an expected GWP value for any construction object that then is compared to reported GWP
figure from the climate declaration owner. The Al as such and the granularity of the construction object to
assess is work still to be done. However, this approach can be a game-changer where the quality of the
calculation can be assessed in depth and very cost-effective, and thereby increase the quality and
precision of the reported life-cycle GWP value.

To digitally communicate the life-cycle GWP declaration to the Boverket registry and then to handle
information for the supervision is a digital communication format ask for. Such common format used in
several countries are currently not existing but should be possible to achieve based on the digitalisation
development that currently are taken place. If possible, this common digitalisation approach needs
national specifications and additions, but can on the general level be found on data templates delivered
for group of properties that are asked for and a digital specification on what information, how and when it
shall be delivered.

This is handled via a so-called LOIN (Level of Information Need, LOIN, (ISO 19650-1). Further work is
needed to establish such common digital support but a common approach where most parts are equal is
worth aiming at.

1 This is the recommendation from the consultants. Note that Boverket, the Swedish National Board of
Housing, Building and Planning has not yet decided whether they will use Al, but is under investigation.
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It is recognised that Denmark, Sweden, Island and Estland will use classification systems that is in line with
IEC/ISO 81346. Based on current practice it was observed on the Nordic workshop on the 25th of April 2025
based on Danish experience that mapping between older existing and a new classification system is
supported by a mapping between those systems. This advice is to be considered for all countries.

In order to support the implementation of IEC/ISO 81346 is a mapping from the Swedish most common used
classification system BSAB 96 BD to IEC/ISO 81346 made. This mapping also includes mapping from
CoClass that is the Swedish implementation of IEC/ISO 81346. This supporting materials is available as an
xls-file here:

https://www.smartbuilt.se/projekt/informationsinfrastruktur/digitala-datablad-datamallar/



https://www.smartbuilt.se/projekt/informationsinfrastruktur/digitala-datablad-datamallar/
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1 GENERAL INFORMATION
11 BACKGROUND

In Sweden the Swedish National Board of Housing, Building and Planning, Boverket, has been
commissioned by the government in December 2024 to submit legislative proposals for the implementation
of the articles on life-cycle GWP in the Energy Performance of Buildings Directive, EPBDZ2. Within the
framework of the assignment, Boverket will develop proposals on which they want to get comments from the
Nordic countries in order to promote Nordic harmonisation. The recast EPBD empowers Member States to
reduce climate emissions and energy usage in buildings, enhancing health and quality of life. It promotes
energy independence, mandates zero-emission standards for new buildings, and encourages the phase-out
of fossil fuels, driving sustainable mobility and combating energy poverty.

The proposal in this report is developed by the consultant Martin Erlandsson BIMobject and David Wesstrém
WSP. BIMobject is subcontractor to WSP. The preliminary result was presented and discussed at a Nordic
workshop on classification systems for building element, digital climate declaration and climate calculation
basis. This consultant work is part of a larger consultant agreement that also involves the university KTH.

The target group for the workshop was experts at the Nordic building authorities who work with regulations
on life-cycle GWP and limit values for the climate impact of buildings. Included consultants that the authority
procures for expert knowledge in the area.

1.2 GOAL AND SCOPE

This report is a basis to Boverket within the government assignment. The goal with the consultant
assignment work presented here is to develop a practical solution on how an international recognised
building classification system can be introduced and applied in the context of the EPBD and its
implementation of the lifecycle GWP declaration. Nevertheless, such classification also needs to be more
universally applicable in the Boverket's exercise of authority.

In the assignment from Boverket as basis for this consultant report it is stated that the consultants will
develop a proposal that will be presented at a Nordic workshop. In the assignment to the consultants is this
referred to as Task 6 development of Boverket's supervision and Task 7 classification system of building
elements. Workshop participants may discuss these matters in more detail and submit comments that
promote Nordic harmonisation. This report constitutes the delivery of this Task 6 and 7.

One objective with the assignment is to obtain concrete comments from the Nordic countries on Boverket's
proposals that promote Nordic harmonisation. The scope of this dialogue and a Nordic workshop is focused

2 Directive (EU) 2024/1275 of the European Parliament and of the Council of 24 April 2024 on the energy
performance of buildings (recast) (Text with EEA relevance)


https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202401275
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202401275
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on the classification system that then will support a cost effective and competition fair supervision. It is
planed that this supervision will be made for all climate declarations and supported by Al.

The result from the workshop with Nordic building authorities is collected and reported here and includes
comments on the proposals from consultants.

1.2.1 Classification assignment — Task 7

The main questions with Task 7 is to investigate in the consultant classification assignment is: Can it work in
Boverket's supervision to use the ISO/IEC 81346 standard part 2 and part 127 Is the level of detail sufficient
for the needs in supervision? How does ISO/IEC 81346 relate to the classification system ICMS that the EC
building declaration system Level(s) points to(when the scope of what building parts is defined), what
similarities and differences are there? Is the Level(s) classification system adapted for an increased degree
of digitalization? What needs to be done to be able to introduce the appropriate classification system by
January 20287 How do you make the standards open and freely available?

1.2.2 Supervision and digital format assignment — Task 6

Based on the proposal for a classification system, the consultants will investigate task 6 on the appropriate
digital format and structure for the climate declaration, the calculation basis and the verification so that
Boverket can use automated controls and Al in Boverket's supervision. The work needs to have a starting
point from EU requirements and digital standards for open interfaces. Boverket's existing internal digital
infrastructure also needs to be taken into account in order to obtain a cost-effective proposal.

The aim with Task 6 is to submit proposals for the development of the Swedish National Board of Housing,
Building and Planning's supervision for adaptation to life cycle GWP and limit values in the rules on climate
declaration for buildings. The task includes submitting proposals for suitable digital format and structure for
climate declaration, calculation basis and verification that can be used for digital data analysis such as Al in
the Swedish National Board of Housing, Building and Planning's supervision, according to proposals in the
limit value as defined the report 2023:20 (Boverket 2023)3.

The work needs to have a starting point from EU requirements and digital standards for open interfaces. The
Swedish National Board of Housing, Building and Planning's existing internal digital infrastructure also needs
to be taken into account in order to obtain a cost-effective proposal. This part is coordinated by or in
collaboration with relevant expertise at the Swedish National Board of Housing, Building and Planning.

3 Report can be downloaded here:
https://www.boverket.se/globalassets/publikationer/dokument/2023/slutrapport-gransvarde-for-byggnaders-
klimatpaverkan.pdf



https://www.boverket.se/globalassets/publikationer/dokument/2023/slutrapport-gransvarde-for-byggnaders-klimatpaverkan.pdf
https://www.boverket.se/globalassets/publikationer/dokument/2023/slutrapport-gransvarde-for-byggnaders-klimatpaverkan.pdf
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1.3 WORK ALREADY COMPLETED

Already in a report from Boverket report 2023:23* a roadmap is outlined on a future implementation in order
to include mandatory limit values based on the already established climate declaration law. In the report
Boverket states that when limit values are introduced a more thorough supervision is required. To increase
the quality of the supervision it was noticed that the GWP result is needed to be followed up per building
element. For this purpose, an international classification system is needed and asked for.

The suggestion given here is based on the proposals for a classification system in a Nordic report "Nordic
view on data needs and scenario settings for full life cycle building environmental assessment”®, Nordic
Innovation report 2024:428.

For suggestions that describe the use of classification systems see headings:

“Use of a common classification system in the context of building LCA”, pages 101-108 and “Annex 3:
Building part from prEN 15978 mapped with Nordic classifications systems”, page 116-122.

This Nordic report 2024:428 also deals with supervision in the section named “Reporting of results and
supervision/auditing”, pages 50-55.

Boverket’s report " Uppdrag att framja en cirkular ekonomi i bygg- och fastighetssektorn", report 2024:26,
see pages 94-98, include an overarching approach on how digitalisation can support the future design and
construction process and as part of this include how classification can support such digitalisation.

2 SUGGESTED APPROACH
21 A COMMON BUILDING CLASSIFICATION SYSTEM

In the long run, it is recommended that a free-to-use European classification system based on the standard
IEC/ISO 81346 part 2 and 12 classification of objects and codes for classes should be established instead of
different national classification systems when used on regulatory basis. National system or other multi-
national classification systems may still be used in parallel to regulatory advised classification systems, but
then as voluntary systems. In general, it will always be possible to use several classification systems in
parallel for different purposes.

In the assignment it was stipulated to use the international classification system suggested in the Nordic
Innovation project 2024:428,5 namely IEC/ISO 81346 part 2 and 12. A brief comparison to ICMS is however
included below, since this system is used in Level(s), European framework for sustainable buildings from the
European Commission, to describe building parts that is part of the inventory, or with other words the scope
of the Bill of Materials (BoM) or more correct Bill of Resources (BoR)7 .

4 https://www.boverket.se/en/start/publications/2023/limit-values-for-climate-impact-from-buildings/

5 https://www.norden.org/en/publication/nordic-view-data-needs-and-scenario-settings-full-life-cycle-building-
environmental see page: 139-144.

6 https://www.boverket.se/sv/om-boverket/publicerat-av-boverket/publikationer/2024/uppdrag-att-framja-en-
cirkular-ekonomi-i-bygg--och-fastighetssektorn/

7 The meaning of BoM material when used hers is rather bill of resources (BoR) since the LCA used for calculations also
accounts for the waste generated in the construction process and all kind of products like energy wares and services
used in any lice cycle stage and its underlying modules. The term BoR is therefore used here to differ from the result
from a CAD model that normally is restricted to material in the building as built e.g. the BoM.



https://www.boverket.se/en/start/publications/2023/limit-values-for-climate-impact-from-buildings/
https://www.norden.org/en/publication/nordic-view-data-needs-and-scenario-settings-full-life-cycle-building-environmental
https://www.norden.org/en/publication/nordic-view-data-needs-and-scenario-settings-full-life-cycle-building-environmental
https://www.boverket.se/sv/om-boverket/publicerat-av-boverket/publikationer/2024/uppdrag-att-framja-en-cirkular-ekonomi-i-bygg--och-fastighetssektorn/
https://www.boverket.se/sv/om-boverket/publicerat-av-boverket/publikationer/2024/uppdrag-att-framja-en-cirkular-ekonomi-i-bygg--och-fastighetssektorn/
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2.1.1 Different use of classifications in the life-cycle declaration

In the Swedish implementation of building classification system is the context of life-cycle GWP declaration
used as follows:

A. Setting of calculation scope: The generic scope of the inventory calculation regarding
included building components and/or resources accounted for

B. Declaration: Reporting of the GWP contribution in the declaration divided into different
building parts

C. Supervision: As a basis to report the specific building objects GWP result and validate this
building owner result against an authority based calculated benchmarking result to facilitate
supervision.

The first bullet in the list above describes which building components that are included in the LCA
calculation. It may also be simplification that certain kind of resources or components that may not need to
be accounted for in the bill of resources that constitute the basis for the life-cycle GWP calculation. Based on
earlier practical experience in Sweden it is noted that a cost-effective way to formulate the requirement
related to the inventory scope is to say that; everything above the draining layer is included, except for
building components type X, Y and Z. Note that this is the only case identified when the EPBD, or its draft
delegated act, indirect refers to use of a classification system. This, however, does not imply that a
classification system cannot be used if it increase the quality, the time and cost for the process to create the
declaration or likewise.

Life-cycle GWP declaration

H

Stage
Module HENEEEEENR
A Ground and foundation system (| DD L[] O
B Wall system DDDDDDDDD
C Floor system O] DD [l OO0
D Roof system [][][C] 1] 1]
2 Installation system |:| ] |:||:| 1] |:| ] |:|
S Equipment* DDDDDD 1
Figure 1 Simplified illustration of where the LCA result divided in its mandatory life cycle stages and

information modules also potentially is reported per overarching building part.

In addition to the draft delegated act requirement to report the life-cycle GWP result for all modules from A-C
(and D), it is potentially possible to divide the life-cycle GWP result based on what building part the impact is
origin from. This will make the understanding and interpretation of the declaration result easier to a non-LCA
specialist, in order to understand what part of the building that is significant contributing to the climate impact,
rather than what material has a high impact, since it is the combination of materials that matters. A non-LCA
specialist will then understand that a concrete slab on the ground as foundation is quite significant, but about
equal independent on what major materials that is used for the rest for the load bearing construction. To
make such easy-to-understand overview, the number of building parts has to be limited to typically 5-10
groups as maximum, see Figure 1. In Sweden, such reporting into major building parts is already required
when GWP declarations for new buildings are to be registered in the Climate Declaration Register at
Boverket (national level), by the building developer. Since this reporting of GWP indicator result is part of the
public available registry, this also defines the GWP at highest level of granularity that can be assessable in
the public domain.
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When limit values are introduced, there are need for a more thorough supervision compared to when only a
climate declaration is asked for. For the supervision additional aspect can be asked for to guarantee a fair
competition. This kind of supervision is essential for the trust of the regulatory system as a whole. The
additional information that has to be supplied for supervision will not be public available. The major aim,
besides the fact that the limit value is achieved, is to control the life-cycle GWP results, settings made and
proof asked for, in order to make it possible to verify that the reported figures are likely to be correct. This
check of the LCA calculation need to start on the lowest level of interest that is defined as a building element.
Therefore, an assessment of each GWP value reported as part of a building has to be compared on an
expected value for this kind of a building element and precise specific composition.

To make this, digital data assessment cost effective in reality Al will likely be needed as tool. Note that
Boverket has not yet decided whether they will use Al, but is under investigation'. Based on validation on
building element level the GWP result of the whole building will be assessed. To make this possible the Al
need information to perform this assessment. One of the major instruments here is the implementation of a
common mandatory classification system like ISO/EIC 81346 that in parallel classifies an element as a
functional and constructive system, and to this we add its classification of components. Besides this will the
bill of resources needed for the building element that will contribute with knowledge of the building elements
inherent construction products.

In such check, as part of the supervision, an Al calculated expected value per building element, or if needed
component, can be compared with the actual climate impact of the building in question reported in the GWP
declaration. This approach will use kg of building element (or component) as reference unit when any
building element is evaluated (or MJ of it is an energy related construction process). This option is referred to
as alternative 2b (see list below). The first approach 2a suggested to handle this matter is found in the Nordic
report 2024:428 and didn’t concern the option to utilise Al. Instead, this approach 2a need ‘typing’ of the
building element typically describing its main materials composition. Moreover, in order to create a key
performance indicator (KPI) for supervision a common unit for the amount as reference per building element
type must then be defined, with a predetermined reference unit per building component — for example per m?
or m3 — so that comparability is achieved at the building component level. The reference unit is a default and
commonly agreed unit given per m3, except for the following building elementsé:

e Windows, doors, curtain walls, solar panels and shading devices per m?

e Chimney, divises for installations etc per kg per object type.

The major drawback of approach 2a is that this is not a performance-based approach, and also requiring
adding building element ‘type’, which is something outside the current ISO/EIC 81346 standard. The market
demand is instead asking for a material neutral approach, why an alternative needs to be elaborated. In this
alternative approach suggested here required also to report the result for equal building elements, and then
add an additional information related these building elements as additional information to cover its
characteristics (see Figure 2). This approach is referred to as option 2b (in the list below).

8 That is typically in early design mapped and compliant to IFC Building Element and their potential units, so
the reference unity is used in BIM models used in early design and then information that can be inherited
downwards):

10
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n brief, we can now divide the alternatives for supervision based on IEC/ISO 81346 classification system as
follows:

1. Per overarching building functional systems (6 parts)

2. For all constructive building elements defined and to start with all installation components
a) Without Al: per building element and reference unit (KPI)
b) With Al: per building element with equal performance per kg.

Inapproachable of alternative listed above the scope is to make it possible to assess if the GWP for a
building component in question is outside the “normal value”, more information can be requested to improve
or correct the reported GWP declaration and so on.

2.1.2 IEC/ISO 81346 different parts and suggestion for common
implementation

The classification system use cases presented here is based on an international found classification system
IEC/ISO 81346, which makes it interesting for all international tool developers to implement the system in
their standard libraries in CAD, LCA tools and different BIM tools as a universal classification system. In
practice this implies to that it is likely that different construction object published as part of these tool object
library will, among other classification system, implement the entire here suggested IEC/ISO 81346 system.
The IEC/ISO 81346 system is designed for digital and object-oriented information management found on
BIM, with the scope to cover a construction works entirely life cycle.

With this alternative, the “Nordic solution” suggested here is in practice more equal to the international
solution. It gives everyone the opportunity to have the same classification in a e.g. a building permit process
as for a climate declaration and as a basis for supervision, and thus potentially interesting to build into all
standard libraries even with the large CAD/BIM/LCA tool suppliers etc. This doesn’t hinder the use of other
classifications system in parallel.

The here suggested use of a common classification system is divided in three use cases (as listed above in
section 0) and according to the table given below. The exact use of IEC/ISO 81346 and its different
classification approaches differ dependent on the purpose of use and shall be used in parallel. This feature
makes this classification system unique and outstanding compared to other traditional classification system
classification system (such as ICMS), and thereby, also support innovative implementations of for instance
different Al applications. Please note that the suggestion given below is based on the concept that the
building part is the highest resolution needed for building part to be public shared, and then for supervision
all equal construction elements have to be grouped and listed in accordance to building elements in ISO 813
46, and to start with all installation products. This higher granularity reporting will not be shared in the public
domain. In the development process of this Al driven supervision approach is was initially suggested not
including all construction components in the supervision bill of resources applied reporting requirement, since
this classification almost exists in the GWP dataset om generic resources published by Boverket. It is
mandatory to report a mapping to the generic Boverket resource found in the GWP database for any
individual resource in the bill of resources used for supervision. This requirement to map to a generic
resource GWP database and its ‘name’ creates in practice more or less a sort of classification that indirect
will be equal to a component classification group.

11
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So, the most logical development is that the resource naming and its granularity in the GWP database
should, if possible, adopt to those components, building elements etc that exist in IEC/ISO 813486. If this
inclusion of components from IEC/ISO 81346 is integrated to the GWP database for naming of resources
there will not exist any hinder to implement all IEC/ISO 81346 classification alternatives as part of the
supervision. Therefore, the most logical consequence is therefore that Boverket's resources and their
naming in the GWP database should be reorganized so that they are in line with ISO 81346 as far as
possible and that a resource classification according to IEC/ISO 81346 is an integrated part of Boverket's
climate database. This approach given above, for the purpose of supervision, support to fully use all types of
classifications as defined in IEC/ISO 81346 direct in the building information model (BIM).

Table 11 Specification on what parts of the IEC/ISO 81346 classification system that is utilised in
respectively use case identified.

IEC/ISO 81346 as provided below and typically
by stating all overarching functional system parts

1 LCA scope (6 parts), except the following objects, by
referring to any functional or constructive
classification or component

IEC/ISO 81346 overarching functional system
parts (6 parts, see Figure 1)

IEC/ISO 81346 full resolution of constructive
3 Supervision system, and (to start with) all installation
components

2 Climate declaration

In order to standardise and support the implementation of a new classification system it is strongly
recommended to that national building authorities support the market with mapping to existing systems. In
Sweden Boverket introduced a new defined classification of four building parts as mandatory to use for the
climate declaration for new building. Therefore, a mapping to existing systems was published®. A mapping
between the Swedish existing classification system BSAB96:BD and IEC/ISO 81346 is published from the
strategical research project ‘Open access to digital data sheets based on data templates’ founded by
FORMAS'. In Denmark is also such mapping between classification system (from Social- og
Boligstyrelsen). This supportive material contains a mapping between the LCA building model in Denmark
(building regulations appendix 2, table 6) and five different classification systems, which are CCl and CCS
(ISO/EIC 81346), BIMTypeCode and BIM7AA (ISO 12006-2) and IFC (ISO 16739). The building model is
therefore mapped to three different standards and not just ISO 81346. A mapping to the building part
suggested in standard for declaration of buildings that is referred to in the EPBD is found in Annex 3 in a
report 2024:428 from the Nordic Innovation®, see page 116-1228.

9 See mapping table in web link: https://www.boverket.se/sv/klimatdeklaration/gor-sa-har/byggdelar-som-

ingar/
0See project page: https://www.smartbuilt.se/projekt/informationsinfrastruktur/digitala-datablad-datamallar/

12
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https://www.boverket.se/sv/klimatdeklaration/gor-sa-har/byggdelar-som-ingar/
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In this mapping is the following classification system included:

e |EC/ISO 81346 with notes describing division to the Danish CCS
e CoClass; Sweden

¢ Finland; Talo2000 (Building), LVI2010 (HVAC), S2010 (Electrical)
¢ NS 3451 Norway IFC ISO 16739:2024

e ICMS 3rd edition, November 2021.

2.1.3 ISO/IEC 81346 versus ICMS classification system that Level(s) use
for boundary settings

2.1.3.1 Introduction

Climate declarations are essential for assessing the environmental impact of construction projects. Two
prominent standards, the International Cost Management Standard (ICMS) and ISO 81346, offer different
approaches to classification and data integration. This section compares their usability, integration
capabilities, and suitability for detailed climate data reporting, providing recommendations for selecting the
appropriate standard based on specific project requirements.

ICMS, developed by the International Construction Measurement Standards Coalition (ICMSC), is a
principles-based international standard designed to classify, define, measure, record, analyze, present, and
compare construction project life cycle costs and carbon emissions in a structured and logical format. It aims
to create a global, consistent approach to construction cost classification, addressing the need for
international consistency in cost reporting across various types of construction projects.

2.1.3.2 Comparison of ICMS and ISO 81346 for Climate Declarations
In the list below different aspects related to ICMS versus ISO/IEC 813 46 are compared:
ICMS

o Purpose: Primarily used for cost and Life Cycle Cost (LCC) tracking.

¢ Usability for LCA: Effective for hierarchical cost allocation, such as material groups per building
part.

e Integration with BIM: Limited, as it is more commonly used in economic contexts.
e Link to Climate Data: Requires manual mapping to LCA databases.

o Best Use Case: Suitable for cost-related breakdowns of CO, emissions per building level or
functional system.

ISO 81346
e Purpose: Designed for technical system classification.

e Usability for LCA: Superior for detailed material data, enabling Environmental Product Declaration
(EPD) linking via product codes.

¢ Integration with BIM: Strong integration, widely used in CAD/BIM for component identification.
o Link to Climate Data: Can be directly linked to EPD databases through product classification.

o Best Use Case: Ideal for projects requiring detailed component-level data integration in BIM and
digital tools.
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2.1.3.3 Recommendation in brief

It is noticed that mapping between the systems ICMS and ISO 81346 involves linking building levels to
technical classifications. Tools such as BIM classification systems and LCA tools with dual classification
capabilities can facilitate this process. Challenges include the lack of detailed product data in ICMS and the
absence of cost linkage in ISO 81346.

2.1.3.4 Recommendations
Based on the evaluation given above we can give the following recommendations:

e Use BIM: Create a mapping to 81346 similar to the one made to Uniclass to avoid additional work,
i.e. a calculation made according to ICMS should be able to be converted to ISO 81346

Moreover, both ICMS and ISO 81346 have distinct advantages and can be used complementarily. ICMS
may be beneficial for cost-related climate reporting, while ISO 81346 excels in detailed component-level data
integration in BIM and more generally applicable and use three types of classifications in parallel that makes
its implementation adopted for digitized assessments such as Ai. The choice of standard should be based on
the specific needs of the project, with a combined approach often providing the most comprehensive
solution.

2.2 DECLARATION SUPERVISION

The trust of the certificate must be supported by a supervision (auditing) process. The importance of
establishing a cost-effective and sufficient supervision process is something that is not fully developed for
today's building climate declaration. It is notable that the need for a supervision process will increase when
the limit values are launched to support a fair comparison and free competition. As part of the supervision, in
order to digitally validate numerical values from building systems parts, it is necessary to introduce a
classification system of grouping a ‘building element type’. Then, to create a key performance indicator (KPI)
per the ‘construction element type’ that can be used to evaluate if the specific reported value for a building
element type can be compared to the statistical normal value, a common reference unit is needed.

2.2.1 Required building object granularity for Al driven supervision and
its KPI

In the Nordic report5 2024:428 on common settings for the life-cycle GWP declaration it was concluded that
it “... should be recognised that further developments would be needed since the current IEC/ISO 813 46
does not include a granularity for the ‘construction element type’ (referred to as alternative 2a in the list
above), where the materials used in a construction element are typically accounted for. Such granularity is
essential and is needed to make a digitalised cost-effective supervision possible, since the amount of
construction product data that is part of the integrated life-cycle GWP supervision may cover several tens of
thousands of data rows.”.

Based on the latest development from the Building Smart Environmental strategical project ‘Open access to
digital data sheets based on data templates’11 is that ‘construction element type’ is not needed, and thereby
is no additional development of ISO/EIC 81346 not needed (at least concerning this matter).

The need of ‘construction element type‘ was defined when the emerging implementation of Al was not
considered. The use of Al agents can be a game changer that will now make it possible to let the Al “classify”
a building element type. In brief this can be described as Al creates an expected GWP result based on object

1 Digitala datablad baserat pa datamallar - Smart Built
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information available based on e.g. building element class etc according to ISO 81346 including what part of
the object that is load bearing etc) and its resource recipe, see Figure 2Figure 21.

The building object
resource recipe

Functional
component class

Constructive

AI agent component class

Type of component
(min. for installations)

Is the CO,e/kg
object type likely?

Properties and typing |
of the objects, etc. |

Figure 21 Conceptual approach of use of an Al agent to create a building type applicable for supervision
as an object specific expected reference value for an individual building element that is
compared to the reported GWP from the supervision supplied digital building climate
declaration.

In order to create comparability with the building element level for supervision (surveillance/auditing) a
common predefined reference unit per building element is needed. In practice, the impact in a climate
declaration is given for the total amount of respective building elements. So, as supplement information, the
amount in m, m2, m3, etc. for respective building elements need to be reported. This makes it possible to
create a key performance indicator for each building element type to be used for comparison and suitable for
supervision. Such digitalisation support is currently not on the market, and time is needed to establish such a
system.

The climate impact for the building must therefore be reported by building element type, based on its reference
unit. The key performance indicator per building element type can then be calculated per kg of building element
as reference unit.

To summarise, it seems important that a common classification system is established to support a common
knowledge database based on cooperation between countries.

2.3 DIGITAL FORMAT FOR REPORTING OF BUILDING LCA RESULT
AND BACKGROUND INFORMATION FOR SUPERVISION

There are two types of deliverables needed for the building climate declaration and potentially two occasions
when this information will be asked for. First case is the reporting of the life-cycle GWP climate declaration
as part of the EPBD public declaration/certificate and its registry, respectively the second use case that
covers the documentation on how this life-cycle GWP result is achieved and including proofs like delivered
amounts of resources to the building construction process and specific EPD used in the GWP-calculation. It
is allowed by the EPBD to require this information as part of the building permitting process or/and as
certificate when it is built. These two information deliverables will in basic be the same, independent of when
the information is asked for, but the sources will typically differ. Nevertheless, the most cost-effective
implementation is likely as supervisory authority only ask for the information once, and then it must be as
built. It is also first at this stage real verification can be done, why this is the most cost-effective alternative.
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The bill of resources, used as the foundation for calculating life-cycle Global Warming Potential (GWP), is
typically derived from an IFC file, generated by CAD applications during the design phase. Alternatively, it
may come from cost-calculation tools. However, these tools often lack a standardized, internationally
recognized digital format for representing this data as a complete bill our resources, since not all resources
are required in the drawings for their current main purpose. In contrast, during the construction phase and in
the context of digital trade, the Peppol framework, based on the ISO/IEC 19845 standard, is widely
recognized. While Peppol is traditionally used for documents such as invoices and despatch advice, Peppol
Catalogue can also serve as a standardized and interoperable format for exchanging the bill of resources.
This makes it as the only approach that covers as built and therefore a promising technical implementation
for ensuring consistency and digital integration across the construction value chain.

The environmental information from LCA or EPD on products are in Europe commonly reports with the
ILCD+EPD format. In the development of the Digital Product Passport (DPP) is ISO 22057 recognised as an
international applicable format for LCA and EPD. This latter format is adopted for the BIM approach called
data template approach that makes digitalisation of all kinds of object/subject information possible, in order
to secure interoperability and traceability. A key element in this approach is that all properties used need to
be defined a so-called data dictionary that make comparison possible and language handling. A very
thoroughly process description on how to establish and run a data dictionary to achieve interoperability and
maintenance of the dictionary is given in the Iso standard ISO 23386.

A data template is a digital communication product that includes a number of pre-defined properties used for
an assigned purpose like an EPD, demolition instruction, technical properties etc. When the data temple is
used and filled out for e.g. a product it will become a digital data sheet. DPP will likely use this approach.
Technically speaking is the standard ISO 22057 a horizontal data template for LCA or EPD information, i.e.
for all products, while a technical data sheet is based on a vertical data template that is defined for a specific
product type of family.

A common digital format is asked for that will be used for the public reporting or the supervision and should
at least partly be found on the data template approach. Moreover, a format schema is needed when data
templates shall be digitalised, and the two international standard ISO 12006-3 and ISO 23387 is then
recognised in this context, and should be used for this purpose. An implementation of ISO 22057 that use
the two BIM standards 1ISO 12006-3 and ISO 23387 is made within the project ‘Open access to digital data
sheets based on data templates’'®. The outcome of this work in the project is a JSON file format starting with
ISO 22057, which will be evaluated during 2025 in digital tools that exists on the market, and as pioneer IT
tools has the potential to use this kind of future oriented data temple format.

To digitally communicate the life-cycle GWP declaration to the registry and then to handle information for the
supervisor (typically submitted on request) is a digital communication format needed. Such common format
used in several countries are currently not existing but should be possible to achieve based on the
digitalisation development that currently are taken place. If possible, this common digitalisation approach
needs national specifications and additions, but can on the general level be found on data templates
delivered for group of properties that are asked for and a digital specification on what information, how and
when it shall be delivered. This is handled via a so-called LOIN (Level of Information Need, LOIN, (ISO
19650-1). Further work is needed to establish such common digital support and a common approach where
most parts are equal is worth aiming at. Such common approach will help IT tool developers to implement
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such support as incorporated functions in their tools, especially if this approach is conceptually the same
except of country additions.

3 OUTSTANDING QUESTIONS AND REFLECTIONS
FROM NORDIC WORKSHOP DISCUSSION

Outstanding questions from this pre-study were discussed at a Nordic workshop on the 25th of April with
authorities and national experts dealing with the EPBD implementation. The main focus of the conference
was the discussion of classification. As a result of this pre-study and the workshop discussion the following
issues should be investigated further to support future implementation:

o The Nordic authorities and Boverket may investigate how to buy out the right to use 1ISO 813 46 for
legalise purpose. Note that according to EC law it's not enough that the information is free to access
and use, moreover, it should come without any licence agreement that stipulate its use.

e The use of ISO 813 46 within an authority like the Swedish National Board of Housing, Building and
Planning's have various applications related to different laws that needs to be coordinated, and such
broader application fields than only the climate declaration for buildings should add to the choice of
classification system.

e |tis recognised that Denmark, Sweden, Island and Estland will use classification systems that is in
line with ISO81346. Based on current practice it was observed based on Danish experience that
mapping between older existing and a new classification system will be supported by a mapping
between those system. This advice is to be considered for all countries.

¢ Define the delivery specification'? for the supervision information needed, and if possible. found on a
Nordic common solution including the data template approach. In the case for Boverket this implies
that their current property list and BoR asked for in the current supervisor needs to be expanded.
This expanded property list in the context of a BoR may serve as a starting for a Nordic common
solution?3,

e The delivery specification indirect indicated above constitutes the basis of an information database
for the building. In the discussion of the Nordic Conference, it was concluded that such information —
among others — need to add traceability that describes aspects like what source is this information
based, what requirements is used when this product was selected etc.

2 For this purpose is (Level of Information Need, LOIN, (ISO 19650-1) used in BIM and IFC format like IDS
Information Delivery Specification. IDS is a buildingSMART standard for defining information requirements in
a computer interpretable form that could be expanded to handle more properties outside current IFC domain.
For more information on IDS see: What is Information Delivery Specification (IDS) - buildingSMART
International

For more information IFC see: Industry Foundation Classes (IFC) - buildingSMART International

3 Such expended BoR is developed within the project ‘Open access to digital data sheets based on data
templates’ (see note 10), and is now tested and evaluated as part for an IDS to digitally actually test the
supervision approach suggested in this PM.
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e Propose the approach to validate the climate declaration calculation results with Al is a game
changer that drastically will increase the life-cycle GWP result reported. In order to work properly the
full potential of a building information model should be utilized. Such implementation included the
objects property values given by data sheet according to the so-called data template approach is in
line with the forthcoming building product declaration and its Digital Product Passport (DPP), which
will be used for the construction product declaration of performance and conformity (DoPC).The
exact granularity needed for such Al validation needs to be evaluated and further work is needed on
this matter.

e Supervision in the event of significant deviations (i.e. which affect whether the limit value is met or
not): Further investigation is needed as to what additional information is needed in the event of
deviations and how to ensure direct errors that generate sanction charges.

18



\\\I)

4 CONCLUSIONS

The outcome of this assessment is that there is a possibility to establish ISO 81346 as a common Nordic
classification system if respective country decides so. this is possible since this choice will not be part of the
delegated act (based on what's currently is known). The international classification system ISO 81346 was
suggested and already approved as the preferred choice in the dialogue related to the joint Nordic project5
(report 2024:428) where the Nordic building authorities was part of this stand point.

This report introduce an implementation on how the ISO 81346 classification can be established as part of
the life-cycle GWP declaration process and reporting requirements found on three different use cases
identified. An elaborated approach is presented on how to achieve a more cost-effective digital supervison
that will result in a higher granularity and thereby quality compared to what original was suggested in the
Nordic Innovation report 2024:428. This is achieved by classification system based on ISO 81346, and other
information given to the building elements and its construction objects information based on the data
template approach (ISO 12006-3, ISO 23386 and ISO 23387) (see Figure 21) by using an Al agent. The
constructive and functional classification system is suggested to be used for supervision in combination with
the bill of resources, and the component classification system as integrated part of the generic GWP dataset
that is provided by the legislator. Altogether this means that all part of ISO 81346 will in fully be used in the
for supervision suggested developed here.

An implementation of such supervision process will make it possible to evaluate each single declared
building fully automatically, in order to secure a high quality of the reported life-cycle GWP values. This data
quality check as part of the supervision of each individual building that will include up to several 10 000 of
thousands of rows on the bill of resources (BoR) used to rise the building as built and must be made digital.
Such supervision outlined here in this feasibility-study is important for the trust of the system and should be
further developed as a proof-of-concept.
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