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Abstract 
If realised, the digitalisation of the built environment may bring annual savings of billions of euros to 
companies operating in the built environment in Finland. The estimate is based on international 
reports, from which the situations in Britain, Germany and Sweden were separately assessed. 
Successful digitalisation requires smooth and faultless flow of data through the entire life cycle. As this 
is not yet reality in Finland, we need shared information management practices and standards, and 
companies to commit themselves to using them. 
 
In Finland, the content requirements and the standardisation of information management in the built 
environment do not yet reach the same level as the countries Finland was compared with. We use 
several, partly overlapping international and domestic standards. By implementing international 
standards coherently, we ensure that information management evolves systematically and our 
companies have access to the global market. 
 
The document presents a national vision for 2030 and a strategy which, if realised, will together make 
Finland one of the leading countries in the digitalisation of the built environment. 
 
In the target state, digitalisation 

● has increased the productivity of processes and improved the quality of the activities,  
● enabled more efficient use of resources, 
● increased the standard of services in the sector and  
● improved the opportunities for users and citizens to participate in developing their 

environment. 
 
The benefits materialise when  

● well-defined and regulated information flows comprehensively across the life cycle of the built 
environment, 

● interoperable information services and systems support the operations, and  
● data sharing is based on open international standards 

The target state requires measures in both the private and the public sector. Cooperation between 
civil society organisations and organisations participating in standardisation is essential. 
 
The strategy document describes the steps (roadmap) for reaching the vision in 2030. In addition to 
commitment to the shared standards, the required measures include development tasks, education 
and training, support for the implementation, evaluation of the results and a management model for 
further development of digitalisation. 
 
The working group that drew up the strategy proposes the following immediate measures at the main 
level: 
 

1. Establishment of a collaboration body for the built environment as agreed jointly by the 
ministries. The collaboration body will be responsible for the coordination of the 
standardisation work and outline the required development work and the allocation of 
resources for it. Municipalities and industry will decide on their own representation in the 
body. 

2. Commitment to the strategy in private- and public-sector built environment organisations and 
in public sector procurement. 

3. Broadly based financing for specialist involvement and lobbying in international standard 
development. 

4. Investing in development activities required by the implementation of international standards. 
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Terms and abbreviations used 
 
bSF, buildingSMART Finland, a collaboration forum for data modelling in the built environment 
 
bSI, buildingSMART International, is an international non-profit organisation tasked with creating 
international standards for the building sector and maintaining them. 
 
BIM, Building Information Modelling, previously Building Information Model, an abbreviation 
describing built environment information management. 
 
bSDD, buildingSMART Data Dictionary, is an open library of objects and their attributes. It models 
objects in the built environment regardless of the language. bSDD can be used to link different 
nomenclatures with one another, in which case it serves as a kind of library interpreting 
nomenclatures. bSDD was previously called International Framework for Dictionaries (IFD).  
 
Digital twin A digital version that corresponds to a physical entity and within the scope of the use 
case includes all of the essential information on its physical pair. 
 
GIS, Geographic Information System, is a system or technology for the collection, management and 
analysis of geographic information. 
 
GML, Geographic Markup Language, is an XML grammar for the modelling of spatial objects and for 
transmitting data across the information network. 
 
IFC, Industry Foundation Classes, is a standard used in the construction sector (EN ISO 16739) 
for transmitting object-based building or infrastructure information from one computer system to 
another. 
 
JSON, JavaScript Object Notation, is a simple open-standard file format for the data transmission. 
 
City model is a digital model of an urban area, including its topography, buildings and structures, 
vegetation, infrastructure and landscape elements and the furniture related to them. 
 
Conceptual model is an information model that describes the concepts, the relationships between 
the concepts and the most important attributes used in business or other activities.  
 
Initial data is the initial data acquired for the planning of products, activities and services. It has been 
measured or acquired from different information sources and it is structured in digital format. For 
example in infrastructure projects, such data includes terrain models, zoning models, soil models, 
inventation models and reference material such as official permits and decisions. Initial information is 
updated as the project progresses. 
 
Nomenclature (or classification) is a systematic and standardised classification used to identify, 
code and name a physical product, a part or a component of a product, material or service. 
 
Present state model is a description/model/data content of the real, existing structures of the object 
according to model definitions the moment it is examined (describes the present state of the object as 
it is in reality). 
 
OGC - Open Geospatial Consortium is an international non-profit organisation tasked with creating 
and maintaining international standards in the field of geographic information. 
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Geographic information is information linked with a geographic location. From the point of view of 
built environment information management, it covers map data, plans of different levels, reports, 
measurement data, environmental data, aerial and satellite images, point clouds, indoor positioning, 
the actual data on the built site, etc. Geographic information exists in both 2D and 3D format. 
 
Basic geographic information has been presented as a concept in the recent government proposal 
for the Act on the National Land Survey of Finland. It has not yet been defined in more detail. In this 
document, the term refers to the information on the present state of the environment that is stored in 
the topographic database and in the geographic information systems in municipal surveying. 
 
Built Environment refers to the physical environment that has been implemented by people and 
forms the framework required for their activities. The framework consists of cities, suburbs and 
countryside, including their buildings and green areas and the infrastructure such as transport routes 
and water supply, telecommunication and energy networks. 
 
Building information model, BIM model, consists of information on the building and its construction 
process through the entire life cycle in digital format. Geometrically, the building information model is 
3-dimensional. 
 
Terminology In information management, terminology is a) a defining (terminological) dictionary that 
includes information related to concepts of specialist fields and their names, or b) an index term list, or 
a controlled list of search words that is used especially information search and indexing related to the 
topic. 
 
Standardisation refers to drawing up shared instructions and operating practices. 
 
Design model is a subset of the information content of the information model of a structure or 
structural system and covers the design solutions of designers. 
 
Information management means organising information processes in a manner that ensures the 
availability, findability and usability of information for different purposes during the entire life cycle of 
the information. 
 
Information model Formal definition of information, defines the elements of information and their 
relationships. 
 
Information modelling means that the object is modelled using computer applications and data on 
the object is described and exchanged in a format that can be interpreted by computer applications. 
 
As-built model is a subset of the information content in the phasing of the information model of a 
structure or structural system. It covers the actual final implementation of the plans. 
 
As-planned model is a subset of the information content of an information model of structure or a 
system. It covers the implementation perspective – the tasks, resources, timing, etc. related to 
building. It may also refer to machine control models processed for machinery from the design model 
or surveying models made for measurements. 
 
Product data is a form of presenting information concerning a product. It is suitable for 
communication, interpretation and processing that is carried out by people or computer applications. 
 
Virtual model is a refined version of other models. A presentation model that includes surface 
textures, light, shadows and other details that make the model visually as close to reality as possible. 
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WFS, Web Feature Service, defines the interface for searching, requesting and modifying geographic 
features over the information network. 
 
WMS, Web Mapping Service, is an interface for downloading a map formed by geographic information 
as images over the information network. 
 
W3C, World Wide Web Consortium, is an international consortium of companies and communities 
which maintains and develops the standards of the WWW, or the recommendations, as they are 
called by W3C. 
 
Maintenance model is a subset of the information content in the phasing of the information model of 
a structure or system. It covers the maintenance perspective – the tasks, changes and other matters 
during operation and maintenance. 

Strategy outlines 
According to a strict definition, only publications of official standardisation bodies are considered to be 
standards: 

● official standardisation bodies such as SFS, ISO and CEN 
● organisations similar to official standardisation bodies, such as Open Geospatial Consortium 

and buildingSMART International 
In practice, harmonisation carried out by several different parties is called standardisation, at least 
internally. Harmonisation is performed by many different parties: 

● Different industry consortiums such as ETIM and PSK 
● In the EIF framework for interoperability between actors in public administration and in the 

ISA² programme 
● In consortiums developing the internet, such as W3C 

Because industrial standards are often considered to be the same as official standards in non-
specialist use, it is difficult for a person who is not familiar with the sector to understand their different 
status. The fact that an industrial standard has not undergone an official standardisation process does 
not necessarily mean that it is of minor importance in practical implementations.  
 
Only standards of official standardisation organisations are discussed in this document. 
 
The importance of communication networks and the related software and physical infrastructure as 
part of the built environment increases constantly. International standardisation in their sector is highly 
developed and the central operators include ETSI and IEEE Standards Association. The international 
and national standards observed in the communication sector are not included in this strategy.  
 
Other objects of information management standardisation that are not included in this discussion are 
transport and logistics, data ownership and access rights, provision of information services and some 
technologies related to construction, such as 5G and IoT.  
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1 Introduction 
Standardisation means that shared instructions and operating practices are drawn up to facilitate the 
activities of businesses, authorities and consumers and people’s everyday life (Antti Karppinen, 2014 
(link in Finnish)). The standardisation of build environment information management is a huge 
challenge and solving it will have significant economic impacts.  
 
The built environment has previously been divided into buildings and infrastructure. More recently, the 
understanding of the infrastructure of the built environment has expanded to cover buildings, the 
infrastructure and the data related to them (Figure 1). However, siloed activities and different views 
make it difficult to take into account the sector as a whole in the development of information 
management and standards. 
 
The value of the entire building production in Finland was EUR 33.7 billion in 2017. Of this, EUR 27 
billion consists of building construction and the remaining EUR 6.7 billion of civil engineering. The 
value of the building stock alone has been calculated to be EUR 460 billion, which is equal to one half 
of the real assets in the Finnish economy. The indicators of infrastructure typically account for 
between 20 and 25% of building and construction as a whole. Built environment information 
management can therefore be estimated to affect how approximately 70% of our real assets are 
produced and managed.  
 

 
Figure 1 Encountering standardised information in the built environment 
 

1.1 Main processes of the built environment 
The description of the enterprise architecture of the built environment, maintained by the Ministry of 
the Environment, illustrates the main processes of the built environment and the most important 
information flows between them (Figure 2). The standardisation of information management affects 
the whole field of activities seen in the diagram.  
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Figure 2 Main processes of the built environment (Antti Autio, Ministry of the Environment 9/2018) 

1.2 The need for a strategy 
When it comes to digitalisation, Finland’s real estate and construction sector has fallen behind other 
sectors. National or project-specific practices have not provided the benefits expected from 
digitalisation. For example, in the information modelling of buildings, the bottom-up operating model of 
Finnish companies has enabled them to reach a broad-based but fairly low performance level.  
 
In international comparisons, the so-called top-down operating model has after a brief period of 
teething problems raised the performance level of the entire sector. In the model, the public sector 
has played a strong role in standardisation and its implementation. Among other things, the steering 
effect of the public sector is based on the significant proportion of building and construction carried out 
by it. There are also no permanent supply chains in construction, which means that the investments of 
private operators in standardisation remain minor. 
 
Digital information management enables the automation of many information processes in the real 
estate and construction sector (Figure 3). The precondition for this is that the information is machine 
readable, which it is when the exchange of data takes place according to jointly agreed standards. 
The level and extent of standardisation in information management are therefore important 
preconditions for successful digitalisation. 

 
Figure 3 Standardised, digital information makes automation of information processes possible.  
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The challenges concerning built environment information management in Finland are the large 
number of existing standards, lack of cooperation between those who draw them up and fragmented 
investments in international standardisation work and implementation of standards. 
 
The development of new technologies is so rapid that standardisation may also slow it down. 
However, the development and publication of standards can be significantly accelerated if there is 
knowledge of the existing standards and command of the different forms of standard development. 
Prompt deployment of standards is a precondition for their development in the right direction. In 
addition to creating missing standards, consideration should also be given to what the extent of 
necessary standardisation is. 

1.3 Standardisation and interoperability 
The standardisation of information management is a precondition for interoperability. Therefore, the 
framework of information management (Figure 4) should also be taken into account in information 
management standardisation in the built environment. In many cases, machine readability of data 
removes current obstacles to the flow of information. The importance of structural, syntactic and 
technical interoperability is emphasised particularly in machine readability. However, the built 
environment is still implemented and maintained by people, not only by robots. Human readability is 
therefore a prerequisite for interoperability also in digitalisation.  
 
The benefits of information modelling in the construction sector have first realised precisely through 
visual examination, in which a person has been able to interpret the plans with the help of virtual 
models. The next step is to enable an even wider flow of information between tasks. The prerequisite 
for this is shared terminologies, nomenclatures and ontologies.  
 

 
 
Figure 4 The levels of enterprise architecture in information management and their interoperability.  
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1.4 Categorisation of standardisation work 
There are both open and closed, international and national standards related to the build environment 
and its processes. A standard can be considered to be open if its use has not been restricted by any 
significant terms and conditions or utilisation charges (the documentation of the standard may incur a 
charge) and it is developed in a transparent manner. In addition to official standards, these 
preconditions are also fulfilled by the standards produced by some consortiums (such as Open 
Geospatial Consortium and building SMART International). 
 
Standardisation work can be roughly divided into three main categories (Figure 5). The purpose of this 
division is to make it easier to understand the many dimension of standardisation work.  
 

 
 
Figure 5 Main categories of standardisation work 
 
Structures and methods 
 
Structures and methods are top-level international standards. Standards describing the structure of 
information enable data exchange between different software and/or systems. Generic terminologies 
and ontologies are also top-level structures. Methods, on the other hand, are necessary for the 
definition of standardised operating models and processes. They can also be used to define new, 
independent standards. 
 
A standardised information structure is necessary when the aim is automatic exchange of data. A 
standardised information structure does not, however, sufficiently individualise the information saved 
in the structure. Although it is a good starting point for the harmonisation of information, classification 
and instance data are still needed for us to be able to unambiguously individualise the parts of 
information stored in the structure. 
 

A standardised information structure is like a bookcase. It may have different shelf spaces for 
books of different sizes. In addition, the shelves may have specific places for non-fiction, fiction 
and magazines. 
 
The IFC standard used in exchanging the data of information models of buildings belongs to this 
category, as do GML, CityGML, InfraGML and Inframodel used with geographic information. 
 
An IFC model defines a geometric form of presentation and obligatory properties for each part of 
the building. Therefore, doors can be recognised in all IFC models regardless of the programme 
that has been used to create them. Based on their geometry, we know how big doors are, but the 
structure does not standardise the properties of doors in more detail although there is already a 
place for many of the properties of doors in the structure. 

 

Classification and operating environment 
 
The category classification and operating environment comprises different dictionaries, 
nomenclatures, classifications and lists of tasks.  
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Classification and the standardisation of the operating environment in turn enhance the 
communication within and between processes, which means that national and even local practices 
must be taken into account. To make it possible to utilise classifying information, the information must 
be stored in a standardised structure using the format defined in the nomenclature. 
 

To be able to group the magazines in the bookcase according to their themes, a classification i.e. 
some kind of nomenclature is required: music magazines, craft magazines, car magazines, hobby 
magazines, etc. They may also have subclasses; for example car magazines could be divided into 
classic car magazines and magazines reporting car industry news. 
 
The nomenclatures of the different sub-areas of the built environment - building, infrastructure, 
property maintenance, etc, - belong to this group. They can be used to manage entities and search 
the information model for components related to a certain delivered entity, such as masonry 
separating walls. 
 
With the help of the classification information assigned to the building parts in a building 
information model that is in IFC format, we can for example group doors so that they can be listed 
from the model for calculations related to contracts. Therefore, the grouping should follow a logical 
division used in procurement (e.g. wooden doors, steel doors, special doors, etc.) 

 

Instance data 
 
Standards that standardise instance data or operations can be used to enable the exchange of 
individualised product information, data exchange between different systems at the site or the exact 
content of individual tasks related to information exchange. 
 
Instances and individualised functionalities are used to focus information on a strictly defined target. 
They tell us the properties of a specific product in great detail. To make is possible to use instance 
data, the data should be stored in standardised format in a standardised structure. 
 

In the bookcase, the instance data of the magazines reporting car industry news includes their 
name, the publisher, the date of issue, the number of pages and possibly information that 
individualises the content. 
 
The instance data stored in the IFC information structure includes colour, the heat transmission 
rate of the structure, the lighting efficiency of the lamp, the flow details of the terminal device, etc. 
The data itself can of course not be standardised as it represents the individual property of the 
component. Instead, the form of the data, the requirements for the mode of presentation and the 
method of storing it in the structure should be harmonised so that the data can be used in 
automatic data exchange. 
 
The generic properties of an individual instance of the door used as an example above are colour, 
surface material, fittings, access control devices, etc. When the final product has been selected, 
these will be specified as product properties and the information stored may include the 
manufacturer and the type of the lock, the pull, the manufacturer and type of the hinges, etc. 

  
All these three methods are needed the parts of information concerning the built environment can be 
described unambiguously.  
 
In addition to the parts of information, also the methods for the standardisation of processes and 
creation of new standardised information structures should be standardised. Standardised processes 
are of primary importance in the production of harmonised information. It must therefore be ensured 
that standardisation in the three main categories proceeds in a sufficiently balanced way. 
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1.5 Impacts and the potential for savings 
The ongoing development of digitalisation is already referred to as the fourth industrial revolution 
because of its intensifying speed and the profound impacts it has on all industrial sectors globally. 
Digital worlds merge with the physical and even with the biological reality (Foreign Affairs, The Fourth 
Industrial Revolution, 2015). 
 
The impacts of development on the construction sector have been discussed for example in the article 
published by the World Economic Forum (2018). According to the article, productivity in construction 
could finally begin to increase and reach the level of 12-20% within a decade. Globally, this would 
mean that over EUR 1,000 billion (”between $1 trillion and $1.7 trillion”) would be saved in costs 
annually. In Finland, the same proportion of savings would amount to several billions of euros. 
 
Estimates of the impacts of information modelling of buildings have been presented and there are 
target values for the impacts, but so far there is very little research information on them. In Britain, a 
method measuring the benefits of using BIM has been developed for monitoring the impacts of the 
Government Construction Strategy (PwC BIM Benefits Methodology and Report, 2018) and the first 
project-specific evaluations of the achieved benefits have also been published (Application of PwC’s 
BIM Level 2 Benefits, 2018). The report analyses the information model-based implementation of one 
building refurbishment and one infrastructure upgrade project (it was estimated that 93% of the UK 
BIM level 2 requirements were implemented in the building refurbishment project and 62% in the 
infrastructure project).  
 
Compared with a project that does not use information modelling, the savings achieved in the building 
refurbishment project were calculated to be 3.6% of the design costs, 1.1% of the building and 
commissioning costs and 5.0% of the operating costs (with 12 years of operation); the corresponding 
costs in the infrastructure project were 5.0%, 0.1% and 6.5% respectively (with 24 years of operation). 
In both projects, the use of BIM in construction was still at a low level (60% and 40% of the required 
level), which is likely to be visible in the benefit calculations. The overall savings are assumed to be 
higher than what was calculated because both projects concentrated on measuring only a part of the 
potential benefits. 
 
Globally, the benefits estimated to be achieved from BIM are estimated at 15-25%. In the European 
markets, even savings of just 10% would amount to EUR 1.3 billion.  
 
The savings expected in the calculations are from the entire life cycle and are not limited only to 
planning, design and construction. The hypothesis is that the savings not only cumulate, but also 
increase proportionally whenever the next stage in the life cycle is reached. The benefits may be 
further multiplied as more efficient (business) activities, enabled by the higher quality of the built 
environment.  
 
This possibility has been illustrated in Figure 6, in which typical design, construction and 
operating/maintenance costs of office buildings have been proportioned to the costs of business 
operations and benefits obtained from them (returns, etc.) (The long term costs of owning and using 
buildings, London: Royal Academy of Engineering, Evans, R, Haryott, R, Haste, N and Jones, A, 
1998). 
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Figure 6 Generation of value during life cycle 
 
The proportionality factors may be very different even when similar types of projects are compared, 
not to mention comparisons between buildings and infrastructure projects. When savings are sought, 
the entire life cycle must be considered and the savings must be proportioned to the value of the 
operation that the site has been established for. (Exposing the myth of the 1:5:200 ratio relating initial 
cost, maintenance and staffing costs of office buildings…. Hughes, W. P., Ancell, D., Gruneberg, S. 
and Hirst, L. ,2004 and Pienten siltojen elinkaarikustannukset. [The life cycle costs of small bridges] 
(Abstract in English) Heikki Rautakorpi, 2004) 

1.6 International points of comparison 
In many countries, the development of digitalisation in the construction sector is collaboration at a 
national level. In this chapter, we give a brief description of the projects in Britain, Sweden and 
Germany. In addition to them, several other countries currently carry out active development work. 
National strategies have been published or are underway at least in Italy, Norway, the Netherlands, 
Switzerland, Austria, Lithuania, Latvia, Estonia, the Czech Republic and Japan.  
 
Digitalisation in the construction sector is also promoted jointly in the EU, where the EU BIM Task 
Group was established in 2013. The Task Group is formed by nominated representatives of public 
procurers from the EU countries. Finland’s representatives in the Task Group come from the Finnish 
Transport Infrastructure Agency and Senate Properties. The Group published its first report, the EU 
BIM Handbook, in 2017. The report is also available in Finnish.  
 
As a result of collaboration at the level of the EU, many European states have started to invest in the 
digitalisation of the construction sector. CEDR (Conference of European Directors of Roads) launched 
work to spread the use of information modelling in 2013. The report drawn up between 2013 and 2016 
describes the savings brought by information modelling in different road projects. The savings 
described in the report correspond to the savings presented in the EU BIM Handbook. Five European 
states estimated the savings brought by information modelling in investments in the design and 
construction of roads in 2020. Their estimates vary between 5% and 20%, the average being 8.2% 
(Utilising BIM for NRAs, 2017) 
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Good practices 
 
Britain, Sweden and Germany have been selected for the international comparison because of the 
good practices that have been identified in them. 
 

● In Britain, the operation was launched efficiently with steering and support from the central 
government and using a top-down model. When a change in the sector has been initialised 
and the commitment of the sector secured, the emphasis of the activities will shift to 
cooperation of the public and private sector.  

● Like in Finland, in Sweden the public and private sectors work together to enhance 
digitalisation and finance the development. However, the Swedish model lasts for 12 years, 
spanning government terms. Similar long-term commitment is also required in Finland.  

● Germany invests in international standardisation by financing the participation of persons in 
standardisation projects directly. The projects often last for several years and require strong 
commitment at a personal level. A top-down approach is also applied in Germany. 

 
In Finland, the general international development trends in standardisation and their impacts on 
national standardisation work have been presented in the report Standardisointi Suomessa 2018 
[Standardisation in Finland] commissioned by SFS, SESKO, the Technology Industries of Finland and 
the Ministry of Economic Affairs and Employment. A steering group for the preparation of the report 
on national standardisation was set up to continue the work. 
 
According to the report, in addition to sector-specific general standards, there is now an increasing 
need for horizontal standards that cross sectoral boundaries. The open ecosystems led by the 
software industry and internet developers in ICT standardisation challenge general (ISO/CEN/SFS) 
and industrial standards (BSI, OGC).  
 
General standardisation is voluntary by nature, but in Europe, it is used in the development of the 
internal market as an extension to legislation.  
 
In the road maps that were compared, a change of culture towards the sales of services and data can 
be identified in standardisation organisations in Britain and Sweden. The phrase “We do not sell 
standards but good practices” reveals a new kind of practical and networked way of thinking. 
 
The situation in the countries compared with Finland is described in more detail in Appendix 4. 
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2 Operating model for standardisation 
The development of standards takes place both at an international and a national level in several 
different organisations and working groups. When the standards of different sectors have met, 
international operators have intensified their interaction.  
 
Figure 7 describes the field of operators in standardisation. International operators are in the middle of 
the diagram and the operators responsible for international standardisation in Finland are in the blue 
boxes in the outer circle.   
 
SFS ry, Rakennustuoteteollisuus RTT, METSTA, Yhteinen toimialaliitto YTL and the Finnish Transport 
Infrastructure Agency are the Finnish responsible construction sectors organisations involved in the 
standardation of the built environment. In addition, Juhta is closely involved in the activities, although 
it has no formal links to international bodies. Juhta produces recommendations related to the theme to 
be used in Finland. The collaboration between the Finnish operators is currently not coordinated 
systematically.  
 

 
 
Figure 7 The international field of standardisation and the most important Finnish operators today 
 
A precondition for drawing up uniform, mutually supporting standards is cooperation between the 
companies and communities in the built environment and the central operators in the information 
management of public administration. Investment in the resources required by the development of 
interoperability at a national and international level are also needed.  

2.1 The current state of development in Finland 
The ongoing development measures in Finland can be divided into four groups by sector: building, 
infrastructure, geographic information and city (Figure 8). What is missing from the diagram are the 
activities developing the standardisation of property management and product information that 
supplement these development measures. The division is useful for creating and maintaining a road 
map for the standardisation in the build environment.  
 
A number of development activities of varying levels are available. The working group has not aimed 
at providing a fully comprehensive analysis in this strategy because of the large number of activities of 
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varying sizes that overlap with each other partly or even fully. The situation in the sectors that were 
examined has been documented in Appendix 3. During the work, it was also noticed that it is not 
sensible to apply the same criteria uniformly to these different fields.  
 
The steering effect of the central standards can be identified. The rapidly evolving digitalisation 
requires agile monitoring and a re-evaluation of the current operating model. 
 

 
 
Figure 8 The information exchange and interface standards in the built environment and some topical 
development projects and sites. 

2.2 State of development at international level  
One of the objectives of coordinated standardisation is to standardise the information structures of 
different domains. An example of such ongoing development is the IFC development carried out at 
buildingSMART, which extends the existing IFC information structure of building construction to the 
different sub-areas of infrastructure construction (Figure 9). 
 

 
Figure 9 Expanding the IFC information structure (EN ISO 16739) to meet the information needs of 
the infrastructure sector. 
  
 
It cannot be taken for granted that information structures can be combined in the way described. The 
components to be modelled deviate from each other considerably; the scale and the way of modelling 
a 100-kilometre stretch of a motorway are different from those of a block of flats. The IFC 
development model has therefore decided to use the modular structure presented in the above 
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diagram, in which foundation is a shared common schema that is supplemented with different 
sections supporting the modelling needs. 
  
OCG and BuildingSMART carry out similar development in increasingly close cooperation. Several 
GML implementations alone have been created for the same physical sites. The ways of modelling 
vary because they are governed by the needs of different processes.  
 
The connection between OGC’s general geographic information standards and the BuildingSMART’s 
standardisation of information management in the building process is created when the conceptual 
models are coordinated. International umbrella organisations actively carry out such collaboration 
(Figure 10). They call this development entity by the name IDBE, the Integrated Digital Built 
Environment. On 2 May 2017, a Joint OGC/bSI Whitepaper - Agreed Framework for Collaboration 
was published on the topic. Participation in this work is a precondition for successful international 
interoperability. 
 

 
Figure 10 The Integrated Digital Built Environment (IDBE) development was launched some years 
ago. It examines how the modelling of geographic information and the information modelling of 
construction are connected with one another. (OGC & bSI, 11/2017) 
 
IDBE examines the integration of built environment information management by presenting the 
connection from the modelling of geographic information and the operating processes in land use to 
data modelling and activities in construction. The diagram also summarises the central developments 
in technology and visualises the interaction between different sectors, which is also apparent in the 
life cycle description of this strategy. The current state of our environment is described using methods 
based on geographic information and standards. These are used as initial data in planning and then 
moved to the standards of design and construction. The actual built environment returns to the 
structures of geographic information to serve the needs during operation. 

2.3 Conclusions 
Finland is losing the position as a leading knowledge-based society, at least when the built 
environment is concerned. The required level of data modelling and built environment information 
management in the countries compared with Finland is significantly higher than in Finland and the 
content requirements are more specific and standardised.  
 



 
 

                        17/24 
 

 V 1.0 / 4.2.2019 

The situation is a cause for concern to Finnish software and service companies. A programme or 
digital service made for Finland will in future not be competitive outside Finland and companies will 
therefore remain national operators. For this reason, the interest international investors have 
demonstrated in Finnish technology companies operating in this sector and in investments in Finland 
overall will fall.  
 
Based on the background studies, the following conclusions can be made: 
 
Standardisation work in Finland should be based on international standards 
 

● Standardised information management should be based primarily on international standards 
and particularly on CEN standards because they are binding in the EU states. 

● Complying with international standards will support the export of software and services. 
 
Application at a national level is possible 
 

● International standards can be supplemented as necessary by adapting the at the national 
level. 

 
Finns must participate in international development work 
 

● Development work is constant and efficient when it makes use of the work conducted by 
organisations in other countries. 

● By participating in the operation of international standardisation bodies, Finnish operators can 
contribute to the decisions that are made and offer their own good practices to be shared. 

 
The use of open standards promotes the realisation of benefits from digitalisation 
 

● Open standards facilitate the development of different information management platforms and 
ecosystems and increase the benefits of digitalisation gained through them. 

 
Influencing the standardisation work 
 
The standardisation of building and construction in Finland is fragmented and the responsibility of 
different industry consortiums. An advantage in the current system is that the bodies responsible for 
drawing up the standards can be expected to have knowledge of the sector being standardised. On 
the other hand, coordination between national development activities is inadequate and overlapping 
standardisation also takes place. Coordination problems at the national level are also reflected in 
international standardisation work, in which following the work of different working groups and 
participation in the work is inadequate. 
 
This has at least two consequences. Firstly, many international standards are ignored in Finland and 
a corresponding national standard or some other standardised operating model is being developed for 
the same purpose. Because resources are scarce, these often remain lacking and do not enable 
access to international markets for software based on them. Another consequence is that when a 
corresponding CEN standard binding Finland is published, the entire national development work has 
been in vain and we have not been able to contribute in any way to how well the standard in question 
can be applied in our own operating environment. The different standardisation processes used by 
different operators have been described in Appendix 5. 
 
The need to coordinate standardisation work 
 
To avoid the problems described above, information management standardisation in the built 
environment must be coordinated in a centralised manner at a national level (Figure 11, outer circle). 
This collaboration body must have sufficient resources to monitor and participate in the preparation of 
international standards. The operations should cover all sub-areas of standardisation from ISO and 
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CEN to industrial and ICT standards and the development activities of the industry consortiums. The 
standards identified during the preparation of this report have been listed in Appendix 7. 

 
Figure 11 A collaboration body, a so-called blue circle, is required for the coordination of 
standardisation work 
 
The operation of the collaboration body should be launched as soon as possible. Sufficient long-term 
resources for accomplishing the task and establishing the operations should be given to this body. 
The proposed measures between standardisation and the harmonisation of information management 
require that a stronger role in the standardisation work be given to the interoperability of the sector 
and public administration and to the network of innovation development projects. Above all, they 
should have a strong role in activating the participants and financing the development (Figure 12). 
 

 
 
Figure 12 The field of operators in information management standardisation in the built environment. 
The collaboration body should succeed in maintaining contact with a wide-ranging group of operators. 
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3 Vision, strategy and road map 
 
Based on the work done in this report, the working group proposes a vision for information 
management standardisation in the built environment for the year 2030, a strategy aimed at 
implementing this vision and a road map for the measures to be taken (Figure 14). The strategy is a 
plan for achieving the target state and the road map in turn describes the timeline of implementing the 
different stages of the strategy. 
  

 
Figure 14 Vision 2030 and the strategy 

3.1 Strategy until 2030 
 
The mission steering the strategy 
 
The working group recommends commitment to international and open standards. This enables their 
systematic and continuous development and compatibility with domestic and international needs. 
 
Applications and platforms that support the exchange of data should be based on open standards so 
that a growing knowledge ecosystem and new business will be created for the built environment. 
Anticipating and monitoring the development of technology is essential from the point of view of 
internationalisation. 
 
The public sector should support the digitalisation of the built environment through legislation. 
 
Targeted results 
 
Systematic use of standards enables interoperable processes in the built environment. Reliable and 
timely information serves decision-making and accelerates the decision-making processes. 
Commitment to international standards opens new business and export opportunities for companies. 
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The life cycle map of the built environment illustrates the information flow between processes (Figure 
15). In the map, the life cycle process proceeds from the customer’s – the user of the built 
environment – strategic need to the solution process, the implementation and value production. 
 
The processes of the operators in the built environment have been divided into three levels of 
examination: A Steering by society, B Knowledge work and C Production. According to the strategy, 
information should flow effortlessly between the different stages of the life cycle and the levels of 
examination. 
 

 
 
Figure 15 Flow of information in the life cycle of the built environment  
 
In Appendix 1, the functions matching the different tasks and sectors in the built environment as 
generically as possible have been described within each level of examination. Important data 
exchange situations and their bottlenecks can be identified in the flow of information with the help of 
this life cycle presentation. 
 
The information created in the processes of the built environment can also be used outside the sector. 
For example, transport, housing and other consumer activities may be useful from the perspective of 
information on the built environment it they are available in standardised forms.  
 
Benefits to be achieved 
 
The implementation of the strategy will bring direct and indirect benefits. In the target state, the annual 
savings achieved by enhanced information management alone total approximately EUR 300 million. 
Because standards lay the foundation for digitalisation, the indirect overall impact will be billions of 
euros in the light of international reports. 
 
The benefits are based on several factors: improvements in process productivity, more efficient use of 
resources and improvement in the quality of services and end products. 
 
Information transfer based on open standards makes user and citizen involvement in the built 
environment easier. 
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Vision for 2030 
 
When the vision is realised, information flows comprehensively through the entire life cycle of the built 
environment. The flow of information and activities that support it are supported by compatible 
information services and systems. The sharing of information is based on international standards. 
 
Figure 16 presents the target state for activities that are central regarding standardisation in 2030. 
The development leading to the target state is described in the action map structured by function in 
Appendix 2. 
 
The first factor in all paths of measures and one that all of them have in common is development of 
internationally compatible concepts and terminologies and nomenclatures based on international 
standards. 
 

 
 
Figure 16 Goals compliant with the vision, divided between the main level functions in the built 
environment. 
 
Road map 
 
Reaching the target state requires commitment, measures and the resources they demand from both 
the public and the private sector. The below road map (Figure 17) visualises the central interim 
objectives and measures of the strategy. 
 

● The starting point is commitment to the implementation and development of shared 
international standards. To facilitate this, the working group proposes that a national 
collaboration body be established. 
 

● Terminologies and nomenclatures must be developed according to international standards 
throughout the life cycle. For this reason, also the rules and models of the sector must be 
updated in a corresponding manner. 
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● The machine readability of information models of buildings and geographic information lays 
the foundation for the automation of information management. This should already be 
possible during the first half of the next decade. 
 

● Standardised data model information, geographic information and product information on 
building projects enable the accumulation of life cycle information in the digital twins of 
buildings and infrastructure 
 

● Pilots and experimental projects are helpful when new practices and standards are 
implemented. 
 

● What is needed on the way towards broad-based and binding operations in compliance with 
standards is internal engagement of organisations through incentives, as well as training and 
enabling regulation. 
 

● The intensifying development of technology, the evolution of standards and international 
competition require constant improvement from all parties so that we can reach the vision by 
2030. 

 

 
 
Figure 17 The RASTI road map 

3.2 Proposal for immediate measures 
The working group proposes four immediate main-level measures to achieve the target state. The 
measures require that the central government, municipalities and businesses take an active 
approach.  
 
1 - Establishment of a collaboration body 
 
A collaboration body must be established for the coordination of standardisation to ensure that the 
culture of co-creation continues and that different operators have sufficient opportunities to meet. The 
mission of the collaboration body would be to support the implementation and use of open standards, 
actively develop open and interoperable standards and terminologies, promote the development and 
introduction of applications and platforms that support open exchange of information and monitor and 
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anticipate the developments of technology. The collaboration body would also encourage the 
development and implementation of enabling laws and regulations.  

 
The ministries should agree on a party that would be responsible for launching the collaboration body 
and on the financing of the initial phase of its operation. The municipal sector should in turn select 
operators that widely represent the municipalities in the collaboration body. The industry consortiums 
would select joint representation of different industrial sectors for the body. 

 
2 - Commitment to the strategy 
 
Commitment to the strategy is a precondition for the digitalisation of the built environment and the 
benefits it brings. Commitment means that standards are taken into account in the entire value 
network and especially in the procurements of contracting organisations. Binding procedures may be 
used in public procurement. Industry consortiums should support commitment through their own 
operations.   

 
3 - Investing in international standardisation work 
 
Standardised information management should primarily be based on international standards and in 
Finland especially on CEN standards, which are binding in the EU countries. Permanent resources 
are required to follow international standardisation work and contribute to it. 
 
Follow-up and participation are often carried out at various standardisation bodies and for this reason, 
a wide variety of specialists of the sector would be required for each body. To ensure continuing and 
systematic activities, broadly based and sustainable financing must be agreed for this specialist 
involvement. The precondition for achieving benefits is a successful level and extent of 
standardisation. In addition to creating the missing standards, the extent to which standardisation is 
necessary should also be considered.  

 
4 - Investing in the implementation of standards 
 
Adapting standards to national work flows and processes requires development work, evaluation of 
results and steering. With the help of the work initiated by the collaboration body, the operation would 
be steered towards implementing clearly identified international standards. Systematic investments in 
development would be required. Committed operators would be responsible for financing the 
development work according to what has been outlined by the collaboration body. To accelerate the 
development, projects should be identified in which different sub-areas would be taken through the 
transition stage. 
 
The impact of the immediate measures are expected to initiate the necessary change process. 
Process development and therefore also an evaluation of the strategy should in future be 
implemented at intervals of 3-5 years. 
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4 Summary 
 
Digitalisation has improved productivity, created new value for customers and generated new 
business in sectors such as the manufacturing industry, trade and tourism. The same benefits can be 
achieved by operators of the built environment in their own sector, which has a significant economic 
and societal impact. 
 
The aim of the vision and the strategy described in the report is to promote digitalisation through the 
standardisation required for interoperability. The group of experts conducted the strategy work 
commissioned by the Ministry of the Environment between April 2018 and January 2019. The strategy 
work was given the name Rasti Project. The members of the working group had specialist expertise in 
building construction, infrastructure construction, urban planning, property maintenance and 
geographic information. 
 
In two workshops organised in May and June, the group received support from about 50 experts of 
these fields. The draft of the report was commented by more than 20 persons with knowledge of the 
subject. The working group presented the project in events related to the Government’s digitalisation 
programmes. The discussions conducted were helpful and supported the creation of the final work.  
 
The preparation of the strategy report was steered in meetings with the steering group by 
representatives of the Ministry of the Environment, the Ministry of Agriculture and Forestry and the 
Ministry of Finance. Especially the Ministry of the Environment’s description of the enterprise 
architecture of the built environment supported the work done in the strategy project as it clarified the 
group’s own lifecycle assessment. 
 
The report aims to give a situation review of the state and the importance of standardisation in the 
sector and the opportunities it provides. During the work, the need for a strategic road map became 
concrete. 
 
The strategy work showed how fragmented the standardisation of information management in the built 
environment is in Finland. Instructions are now drawn up and operating practices harmonised in 
different sectors, but the opportunities brought about by digitalisation are partly wasted because of 
overlapping and poorly incompatible results. Another observation made by the group was the 
opposition to change, which springs from defending established operating practices instead of 
adopting methods that would be more efficient in working with new entities. 
 
Within the time span that was set, what formed the core of the strategy’s target state was 
comprehensive management of information concerning the built environment, in which 
standardisation enables the flow of information widely between all operations. In addition to the joint 
vision until 2030, the working group drew up descriptions of target states for the basic operations in 
the sector and an action map for them to reach those target states.  
 
The strategy outlines that the preconditions for achieving the objectives are the establishment of a 
joint coordinating body for the standardisation of the sector and the necessary resources. The group 
estimates that ensuring the continuity of the culture of co-creation, bringing together different actors 
and the right alignment of the investments will make it possible to save billions of euros every year. 


