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Preface

The construction sector is Sweden's largest single sector that affects our entire built
environment, but it is fragmented with many actors and processes. Therefore,
changing construction with digitalization as a driving force requires collaboration
between many different actors. Smart Built Environment takes a comprehensive
approach to the opportunities that digitalization entails and becomes a catalyst for the
dissemination of new opportunities and business models.

The program's goals by 2030 are to achieve:

- 40% reduced environmental impact in a life cycle perspective for new
construction and renovation

- 33% reduction in total time from planning to completion for new construction
and renovation

- 33% reduction in total construction costs

- several new value chains and business models based on life cycle perspectives,
platforms, and new constellations of actors

In the program, program partners from business, municipalities, authorities, industry
and interest organizations, institutes, and academia collaborate. Together, we utilize
the knowledge developed in the program.

Open access to digital data sheets for product properties is based on data templates
that are fully compliant with BIM is a so-called strategic project in the Smart Built
Environment program. It has been led by IVL Swedish Environmental Institute and
been carried out in collaboration with project partners where BIMobject sponsored the
finalising work on Open.DD and its implementation of Environmental Product
declarations (EPD) according to EC requirements as defined by CPR Acquis and the
standard ISO 220657. Gratitude to all external actors that who have participated in the
project market dialog to initiate the work on a national data dictionary.

Stockholm, February 2026
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Summary

The project "Open Access to Digital Data Sheets for Product Properties Based on Data
Templates" mission is to support the use of digital information on products and any
construction object based on the so call data-template-approach (ISO 12006-3, ISO
23386, IS0 23387). In order to make it possible to publish a data sheet based on those
standards and to communicate those and data templates in a common way such
specifications are developed and referred to as www.OpenDD.eu. This specification is
then supposed to be required to apply when a national data dictionary according to the
agreed sector agreement is launched.

The objective with this position paper is to describe the project’s understanding of the
state of the practice concerning Digital Product Passport (DPP) and fully Building
Information Modelling (BIM) compliant digital data sheets. The position paper purpose
shall be seen as a contribution to the Swedish implementation and sector agreements
on digital data sheets?.

The demands in the construction industry for reporting and sharing of construction
object and product information have rapidly increased. A market driven initiative is
established in Sweden to support the data template approach and to establish a
common data dictionary, that is the core in the data temple approach where all
properties and data points used is transparently shared and made public available.

The Swedish sector agreement (BOK) written agreements include agreed principles
that will contribute to achieving the goal, and a declaration of intent on the next steps™.
The Swedish implementation of the data template approach can in brief be described
as follows:

e The data dictionary and data template approach shall follow the BIM
standards (ISO 12006-3, ISO 23386, ISO 23387) and communication of data
sheets and templates require a common scheme and format

e Data templates are developed by different actors that thereby is responsible
for the cost for development and the governance of those

e It will be free to use any market tool to set up an publish the data template and
to publish the data sheets, but the commonly agreed communication format
must be followed.

The next step for The Swedish sector agreement (BOK) is to establish a common data
dictionary. Note that this dictionary is not limited to products but also building
elements and their templates, also known as system data templates. The expectation
from the sector agreement (BOK) to this project is described as follows (see preface in
note 1): “The project will, among other things, work in close collaboration with the
project 'Open access to digital data sheets based on data templates', which evaluates
technical solutions to cost-effectively support the business needs identified”.

L https://www.igs.se/program-och-projekt/branschoverenskommelse-effektiv-
delning-av-data-i-samhallsbyggnadssektorns-vardekedja/


http://www.opendd.eu/
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This project has delivered the first draft of this sector agreement?, and a suggestion of
concepts for the common technical platform solution (see Figure 1). This position
paper list recommendations for this future sector implementation on data dictionary
and the use of data sheets to establish a national cost-effective governance model,
where the market is free to use any tool provider to support the data template
approach and DPP. This proposed market-driven strategy requires a common set of
requirements for how such digital communication of data sheets and data templates
should be implemented, which is a deliverable from the project and which we call
OpenDD.eu.

2 https://www.smartbuilt.se /aktuellt/nyheter/2024 /nationellt-datalexikon-och-
plattform/
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1 Introduction

1.1 Background to the project

The project "Open Access to Digital Data Sheets for Product Properties Based on Data
Templates" mission is to support the use of digital information on products and any
construction object based on the so call data-template-approach (ISO 12006-3, ISO
23386, 1S0O 23387). The novel part of this approach is that all datapoints and
properties used in a data sheet are defined in interconnected data dictionaries that
thereby are the basis for interoperability. The idea is then that a construction object is
referred to the data sheet is valid for, where that information is stored in the
construction works information model. Is should be noticed that the legislative EC
Digital Product Passport (DPP) is interoperable with the data template approach, but
the data template approach can handle more complex information and relationships.

A digital product data template constitutes a collection properties and data points that
are defined in a data dictionaries, which in turn can refer to other data templates, data
points and properties that are connected to other dictionaries. Rules for
interconnectivity between data dictionaries are needed to achieved coordination
between different countries when the same information is used by multiple parties. A
filled-in product data template becomes a product data sheet. A data sheet that covers
all available data templates for a construction object is here referred to as a gross data
sheet.

The project includes the implementation of the parts of the data template digital
platform where this is possible, as well as proposals for an industry-wide information
model for a contractor. The project also describes how such information model can be
used to digitally communicate the compilation of the finished building or civil
engineering works that has been handed over to the developer. This deliverable is
made based on a construction works related information where data template
approach is used to define requirements, that then is used to create generic objects and
then specific solutions and to select products from actual suppliers. All this is stored in
the information model and creates a traceability from early design to as built.

1.2 The underlying long-term goal

The long-term goal of this project “Open Access to Digital Data Sheets for Product
Properties Based on Data Templates” is to establish the basis for an open construction
information model applicable for any construction work and thereby support the
national sector agreement (Branschéverenskommelsen, BOK). The first version of this
information model is established in the design process and completed in the
construction process ‘as built’, In the handover stage is the construction works
information model part of the delivery to the commissioner. This information model
therefore needs to be found on a common schema and data points definitions found in
publicly available interoperable data dictionaries. This development of such
information model must be compliant with in the Building Information Modelling
(BIM) that is secured by the data template approach and requires that all related
standards ISO 12006-3, ISO 23396, and ISO 23387 are implemented. This data
template approached information model is the starting point for a logbook, Asset
Information Model (AIM), a digital twin etc.
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Such established information model is then always a delivery from the contractor to
the commissioner in the future.

1.3 Objective and purpose of this positioning paper
The objective with this position paper is to describe the project’s understanding of the
state of the practice concerning DPP and fully BIM compliant digital data sheets. The
purpose with this position paper shall be seen as a contribution to the Swedish
implementation and sector agreements on digital data sheets.
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2 Open access to digital data
sheets adopted for BIM and
used for legal DPP

The EU's DPP initiative covering legal product essential characteristic is in the future
complemented to cover the market requirements for detailed product information
throughout its lifecycle to enhance transparency and support the circular economy.
The market has the potential to take this a step further by adding all kinds of aspects
that is asked for a product but also implement the same approach for any system like
construction object, elements and the whole construction work. That extended
approach must follow the stands ISO 12006-3, ISO 23386 and ISO 23387 if the data
sheet shall in fully be compliant for BIM.

2.1 Recommendations for policymakers

The market and legal requirements regarding digital information about construction
products, building elements and other systems are rapidly increasing. In the future will
most use digital support professionally to make the selection of a technical solution
and document the result in an information model. We therefore in the design process
need to define digital requirements based on the so-called data template3 approach for
all generic construction objects, which later in the building process will be replaced by
digital data sheets from e.g. products from specific manufacturers that are purchased.
This digital workflow is supported by several internationally established BIM
standards that are referred to as the data template approach (ISO 12006-3, ISO 23386,
SO 23387).

By working with these standards, the digital information itself will become the original
information source as a data sheet and published by the part that put the construction
object on the market. The information can then be visualised in the digital tool used, a
web browser that have access to the information, or as a copy, printed as a pdf data
sheet etc. The information will be stored in the construction information model that is
based on an open format, which is why it can be used by different tools. The
information in the construction object properties and data points, inside this
information model, will be referred to via permalinks, so that the responsible body can
update at any time if needed. When the state of ‘as built’ is achieved, the model will
include the basic performance-based requirements, which first was used to define a
generic solution, and then was replaced by a specific products or technical solutions.
This means that the traceability is a natural part of such an information model, and this
can be used as input for the facility management and its digital twin.

One way to achieve the full benefit, when implementing the legally mandatory digital
product passport (DPP), is to add a minor marginal cost and in parallel implement the
full data template approach where the benefit is that the full data template approach in

3 A ”centralized repository of information about data such as meaning, relationships to
other data, origin, usage and format” (EN ISO 23386:2020, term 3.9).

10
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fully support and is adopted for BIM. The DPP will then become one among several
outputs from the implemented data template adopted system. The major surplus value
through introducing the full data template approach for the construction industry is
that this will make it possible to work with one-data-drop. It is with this full approach
possible to add other information, beyond what is legally required construction object
information, to create a gross data sheet. The data template approach can replace the
current situation where product information is manually maintained, typically formed
based on external information providers and costumers in different to external
databases. In the data template approach the information consumer can define the
information need based on the data templates and specify those individual properties
asked for. The product manufacturers can develop data template approved data sheets,
where a gross data sheet has the potential to match all the information need defined by
the market. In this new approach, the information consumers have access to the
information asked for via templates through the supplier’s permalink to the
construction objects of interest.

Sector agreement (BOK) Potential additional sector Commercial use
Interconnected DD A\ agreement -
Different 7 W\
) PIM
DD YO?E V) systems

DD Resolver / § \ $ DS Resolver

h

&) )

A\ ,',;/’/ Q 7 ‘x

— 1 ~Free of - \
Charge* \, = A----- DD isused by _ _ _>\\\

Direct URI access Free of charge*

Demanding data templates

Figure 1 The conceptual approach developed for a common Swedish data dictionary
where communication is based on www.OpenDD.eu, where all data templates
from different organisations and their data dictionary tools are collected, and
in practice constitute an URI store that is cost-effective to maintain. This is part
of the ongoing work by the sector agreement (BOK). *It is not decided if system
data templates can be free or will require a fee for maintenance.

The Swedish sector agreement (BOK) is working on how a data template approach
comparable to BIM can become true. A first step in the sector agreement is the
implementation of a data dictionary that is required for data templates and data sheets
based on the BIM standards ISO 12006-3, ISO 23386, and ISO 23387. However, those
standard needs to be further developed to achieve a common system. For this reason,
an important deliverable from this project is the GitHub repository, www.OpenDD.eu,
where IT-experts will find information needed to make their data template tool
compliant with the sector agreement’s digital requirements, on how the data template
approach shall be implemented in practice. In practice, this means that any user can
choose a tool and data dictionary from any provider that they think is their best choice
(see Figure 1 above). The sector agreement does not need to develop any tool, but
secure that the tools developed on a free market are aligned with the common

1"
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required communication of data templates and data sheets, which also minimise the
governance work and system costs.

Recommendations to the sector from this strategical Smart Built Environment project
are summarized in the bullet points below:

The construction product industry needs by law to implement digital support for
the mandatory digital product passport (DPP), as defined by the construction
product regulation (CPR), and the so called ‘declaration of performance and
conformity’ (DoPC) that is part of the DPP. The fact is that the same industry
investment, as required by law, can be coordinated and comply with a fully BIM
compliant data template approach, if this is considered when the technical
platform is established.

To simplify the administrative work for the construction product industry the
data template approach is a presumption for the ‘one-data-drop’ approach. This
mean that consumers of product information no longer will need to send their
own diverse templates to be filled in. Instead, the user of this information will use
the data template to select information asked for and connect to the source
permalink (URI) that publish these properties and data points asked for. It is most
likely that the data dictionary URI store will use a store procedure, to speed up
the access time.

However, to provide the market requirements to become a true ‘one-data-drop’
there is a need to develop data templates that potentially can include all
information that is asked for a construction object - in theory, from a product,
building elements to a construction work. Those data templates when summed
for a construction work is referred to as a gross data template, and when filled in
it becomes a gross data sheet.

On a national level, all data templates and their underlying properties and data
points can be summed up in one digital node, what we call a URI store, which all
together will constitute the Swedish data dictionary. This data dictionary
constitutes a webservice (API) access point that includes the links (URI) and
unique identity (UUID) to all data templates and their information. The
maintenance of these data templates are in reality distributed to all subordinated
data dictionaries, where the original sources are accessible as permalinks. The
administrative cost is the in practice then handled by those supported data
dictionaries.

In theory it is then possible to create a corresponding URI store for all data sheets
related to the Swedish market (see Figure 1 above), where all data sheets can be
found as one-data-node-collect. There is, however, no such sector decision or on
the agenda related to The Swedish sector agreement (BOK). The most likely
approach is, therefore, that this work will be done by several companies that
already today provides such information to the market.

The solution described above allows free competition among digital tool service
providers. To make the free use of digital tools possible it must exist common
agreed specification that regulate the digital communication of data templates

12
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and data sheets to secure interoperability. This specification defines the
commonly used schema and format needed. These communication requirements
will guarantee the interoperability among those actors that provides services and
tools related to the data template approach. This specification is based on the BIM
standards ISO 12006-3, ISO 23386, and ISO 2337, and is a deliverable of this
strategical project through OpenDD.eu. This is novel work that complement the
interpreted BIM standards and also defines a data sheet that is not part of those
standards.

The governance and cost on the sector level can thereby be limited to
maintenance of OpenDD.eu (or equivalent) in addition to the management of the
Swedish data dictionary (that is the central node in the URI store) where the cost
for creating and maintaining the data templates are distributed to the
organisations that publish them. The cost to publish and maintain the original
properties and data templates are handled by the part that publish them. This
approach inherently then solves the largest part of the cost allocation matter
between different parties.

13
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3 State of the current practice

3.1 Construction information model based on the
data template approach

The information model defined for future needs will be found on a construction
object* where the properties are defined in digital data sheets and based on
requirements using data templates, to be used in construction and facilities
management but potentially in any technical field. A data template is designed for a
specific object and may cover all properties related to the object as asked for by the
market in a life cycle perspective. When such data template is filled in it becomes a
digital data sheet adopted for digital communication in BIM. The basic element of the
data template approach is that all its properties and data points are defined in an open
access data dictionary. This dictionary is the part of linked dictionaries that cooperate,
what we call interconnected to support interoperability. The result is a selection of
data points in a data sheet, describing all relevant aspects of any object, where the
digital information is the original.

3.2 The basic workflow

This basic information model shall cover the full life cycle. Implementing digital data
sheets adopter for BIM is a paradigm shift in the sense that the information valid for a
construction object is stored in the information model, not in the object itself. This is
solved by a link from the object to the object in the information model. The data
template related to any object can in this approach be used in three steps:

1. defining performance-based requirements
2. selecting generic solutions fulfilling these requirements
3. replacing generic data with specific data from the delivered object (“as built”).

If all this data is logged and included in the information model, traceability is achieved
and stored in the construction information model.

The data templates as such will be used to describe required performance on
construction objects at different structural and spatial levels. This needs to be
complemented with a description of purpose and actors involved in different life cycle
stages. This implies an integration of the concept of 'level of information need‘ (LOIN)
to the information structure.> The goal is to clarify what information is needed for
decision-making and collaboration, encompassing geometry, alphanumerical

4 A ‘construction object’ is any physical or spatial entity of interest during design,
construction and maintenance of the built environment: a component, a system, a
space, a zone, or an entire construction entity such as a building or a road. All of these
can be regarded to be “products”, but this term is commonly used for items put on (an
open) market, typically identified by an GTIN number,

5EN ISO 7817-1:2024 defines a framework for specifying level of information need.

14
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information and supporting documentation, ensuring that the right information is
available when and to whom it is needed.®

3.3 Common communication requirements for
interoperability

To ensure that the information model is useful in BIM projects, it is based on the latest
version of the standards that support the data template approach (i.e. ISO 12006-3, ISO
23396, 1S0 23387) 7. These standards need to be interpreted in order to be used in
practice. In every project, the information model needs to be elaborated to handle
communication regarding construction objects. To support communication across data
dictionaries, product databases and their digital product data sheets, there is a need to
standardise such communication based on the listed BIM data template standards
referred to above. The implementation and specification of the data template
standards is needed to make it operational and the OpenDD GitHub repository has
been created for this purpose®. Here, JSON schemas handle data exchange between
where data dictionaries are stored and a feature to validate a digital data template or
sheet. This way, definitions of metadata stored in different data dictionaries can be
compared and communicated via digital data sheets. The data templates standards do
not describe how a data sheet shall be defined. This practical needed implementation
is therefore also found in OpenDD. Such work thus requires additional decisions
outside the standard world; instead, it needs to rely on market agreement.

3.4 Digital product passport — one of many
information deliverables

In Europe it will be mandatory for all products to have a so-called digital product
passport (DPP) that constitutes a legally required information source. The DPP is
required by the Ecodesign for sustainable products regulation (ESPR) and other
legislation that is connected to this directive such as the construction product
regulation (CPR). Therefore, for the DPP to be valid for construction products it must
also in parallel follow the declaration of performance and conformity (DoPC) according
to CPR when it is implemented. The DPP is a digital data sheet where the original is the
digital file and make use of a data dictionary. The DPP for construction product will be
compliant to BIM, meaning that properties will be defined in a data dictionary and
therefore easily transformed to the data template approached data sheet. However, the
DPP JSON file used is ‘as flat as a file can be’ and is therefore not following the schema
outlined in the BIM standards for the data template approach. The reverse
transformation of a data sheet according to the BIM standards to the flat JSON
according to DPP can only be possible for simple data points. Such transformation will
not be possible when datapoints that use relations or dynamic aspects are used.
Moreover, the scope and the potential datapoint in a data sheet is just limited by the

6 The importance of information requirements is described in the ISO 19650 series of
standards.

71S0 12006-3 :2022: framework for object-oriented information related to
construction assets;

EN ISO 23386:2020: how to establish, maintain and distribute data templates;

EN ISO 23387:2020: how to create, manage and use data templates.

8 https://opendd.eu/

15
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market needs, while the DPP must be strict and limited to legally defined data points
and essential characteristics listed in the horizontal technical specifications (hTS).

In the construction sector, and for BIM application, it is therefore the data template
approach that we aim at. This allows us to include components or any building element
as part of the scope as well. But perhaps the most important, a digital data sheet has
the potential to include all data points that are needed by the market to define any
construction object - and not limited to legal aspects. A data sheet that accounts for all
kind of aspects available for a construction object is here referred to a gross data sheet
(based on a gross data template). This is the presumption to simplify the
administrative work for the construction product industry, since this supports the
‘one-data-drop’ approach, meaning that consumers of product information now do not
need to send their own diverse templates to be filled in, but the user of this
information will instead need to collect the permalink to the source that publish these
properties and data points ask for. The properties needed for a construction work is
the sum of the properties in all data templates applied to the construction to define the
requirements, in combination with all the data sheets for all construction objects,
fulfilling these requirements.

3.5 A stepwise market implementation

The demands in the construction industry for reporting and sharing of construction
object and product information have rapidly increased, where it is noted that the area
of sustainability is a significant driver. A market driven initiative is therefore
established in Sweden to support the data template approach and to establish a
common data dictionary. The Swedish sector agreement (BOK) written agreements
include agreed principles that will contribute to achieving the goal, and a declaration of
intent on the next steps®. The Swedish implementation of the data template approach
can in brief be described as follows:

e The data dictionary and data template approach shall follow the BIM
standards (ISO 12006-3, ISO 23386, ISO 23387) and communication of data
sheets and templates require a common scheme and format

e Data templates are developed by different actors that thereby is responsible
for the cost for development and the governance of those

e It will be free to use any market tool to set up an publish the data template and
to publish the data sheets, but the commonly agreed communication format
must be followed.

The next step for The Swedish sector agreement (BOK) is to establish a common data
dictionary. Note that this dictionary is not limited to products but also building
elements and their templates (also known as system data templates). This project has
delivered the first draft of this sector agreement!9, and a suggestion of concepts for the
common technical platform solution (see Figure 1). When the EC data dictionary is
established and an exact nationally defined properties exists, this will be replaced by a

9 https://www.iqs.se/program-och-projekt/branschoverenskommelse-effektiv-
delning-av-data-i-samhallsbyggnadssektorns-vardekedja/

10 https: //www.smartbuilt.se/aktuellt/nyheter/2024 /nationellt-datalexikon-och-
plattform/
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reference to the European advised data dictionary and its permalink and unique
identity (UUID). Future digitalisation of standards will allow us to regard a URI/UUID
to a defined data point or property as a reference to a data dictionary. The Swedish
sector agreement (BOK) will thereby support everything that can be achieved by the
legal required digitalisation, and also at the same time, improve the work and the
business at the company level by supporting additional properties and data points
outside the regulated zone.

4 Sender of this positioning
paper

This position paper is worked out by the project group involved in the strategical
project “Open access to digital data sheets based on data templates” founded by
Formas and part of the research program Smart Built Environment.

Members of the project group are:

— Martin Erlandsson (main project leader), David Kullander/BIMobject
— Charlotte Stjernqgvist (project leader)

— Espen Schulze/Cobuilder

— Fredrik Berg/Peab

— Fredrik Tveter, Fredrik Jonsson/Nordan

— Jan-Anders Jonsson/Informationsbyggarna

— Johan Asplund/Lifehack

— Karin Wadén/Svensk Betong

— Klas Eckerberg/Eckerberg

— Bernt Olausson/Svenskt Tra/Tanico

— Emil Oscander /NCC

— Peter Johansson, Jonatan Lindholm/Tekniska Hogskolan i Jonkdping
— Rikard Larsson/BEAst

— Torbjorn Jansson, Jeanette Sveder Lundin/Skanska

More information about the project is found here:
www.smartbuilt.se /projekt/informationsinfrastruktur/digitala-datablad-datamallar/
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