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1.2 Introduction
The Conference of European Directors of Roads (CEDR) seeks to improve interoperability by
embedding the use of Building Information Modelling (BIM), based on open standards, into
the life cycle processes of road infrastructure. Through its transnational research
programme, CEDR published a 2015 Research Call entitled “Asset Information using BIM”,
which was focussed on addressing these issues to improve interoperability between
European NRAs.
This research call identified two primary objectives:
• To identify the needs among Europe’s NRAs and major stakeholders regarding the
exchange of Building Information in a vendor-neutral way during the assets’ life cycle.
• To identify what national building/asset information knowledge can be used for
implementation on a European level and for further development.
Following the evaluation of submissions, CEDR commissioned the INTERLINK consortium to
carry out this research and ultimately to design and test an open, scalable, future-proof,
basic object type library (OTL) for road assets. In September 2016 INTERLINK commenced
a two-year CEDR research project into the use of BIM for information management during
the delivery and operation of civil infrastructure. The INTERLINK solution use the capabilities
of Linked Data / Semantic Web LD/SW for a European Road object type library. This
approach has resulted in a system that is: 100% software vendor-neutral and open;
applicable to the whole life cycle and supply-chain of infrastructure assets; and focused on
data sharing.
Business plan
This report is the ‘Business plan’ for CEDR and the NRAs according task F3 “Develop business
plan for the implementation and exploitation of the European Road OTL, including the set-up
of a Standardisation Body”.
Chapter 1 introduces the document. Section 1.3 summarizes the project’s work packages and
section 1.4 explains the term ‘EUROTL’
Chapter 2, ‘The business plan’, provides the Vision on Asset Information Management, with
the summarised business model [3] in section 2.2 and the elaboration of the Value
proposition with user-stories and key activities in section 2.3.
Chapter 3 describes how the joint further efforts for harmonisation of the EUROTL in its initial
development phase could be organised.
Chapter 4 outlines INTERLINK’s recommendations for the NRAs and CEDR to further adopt
and implement the EUROTL.
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1.3 Work Packages
The work within the project is carried out through the work packages (WP) summarised in the
table and figure below.
Table 1 – Work packages INTERLINK
WP

Work Package title

Year 1:
A

IM Requirements (completed)

B

IM Solutions (completed)

C

Principles European Road OTL (on going)

E1

Project Management Year 1

F1

Dissemination and Implementation Year 1

Year 2:
D1

Basic European Road OTL

D2

PoC IM Tools

D3

IM Test Cases

E2

Project Management Year 2

F2

Dissemination and Implementation Year 2

Figure 1 – Work packages of INTERLINK and WPF Dissemination and Implementation,
which includes the Business plan
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1.4 European Road OTL
Understanding the terms object type library OTL and EUROTL is essential for the reader.
In the final reports of WPAB [1] and WPC [2] and WPD1 [6] these terms are explained.
An Object Type Library, OTL, can be seen as the main data structure for a specific domain.
An Linking Rules Set, LRS, is the set of rules for linking datasets conforming to two OTLs.
The term EUROTL is used to indicate the whole concept of applying OTLs and LRSs by
NRAs in a European context.
The Basic EUROTL is the first publicly shared version of the EUROTL, as result from the
INTERLINK project, Autumn 2018.
The EUROTL framework contains those OTLs and LRSs that NRAs have in common and
that the European NRAs want to reuse from each other. This EUROTL framework is a
modular combination of OTLs and LRSs together covering the whole domain of
collaboration, with selected set of preferred OTLs, all dealing with and supporting road asset
management.
The Core EUROTL, is the central part of the EUROTL framework, containing the core OTLs
and LRSs that NRAs agree to use to connect the domain OTLs in the EUROTL framework.
The INTERLINK EUROTL outcome of the research consist of:
-

The Basic European Road OTL framework.

Figure 2 – EUROTL framework with the core EUROTL
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-

European Road OTL Modelling & Linking Guide (M&LG) to be used to link an existing
OTL to the European Road OTL or other standardised data sets.

-

A core EUROTL to be used as a high-level opportunity to have a quick start and umbrella
for NRAs who are in the process to digitize the information exchange.

-

A roadmap as described in WPC [2] for applying these principles of the European Road
OTL to asset management by the NRAs.

Page 8

2 The business plan
This chapter 2, the business plan, describes the Vision on Asset Information Management
(AIM), summarizes the business model [3], describes the elaboration of the Value proposition
with user-stories and the key activities.

2.1 Mission of the EUROTL
Challenges with respect to sustainability, affordability, accessibility and future-proofing of our
aging infrastructures requires integration of road asset information over life cycle stages and
over supply chains. It requires gaining better knowledge and guidance on Asset Information,
using BIM for the process of construction works, where information from the asset
management systems needs to be delivered to the contractor; and where the as-built
information needs to be received and placed in asset management systems.
The mission of the EUROTL, as stated as the mission of the research in the DoRN [4], is to
enable the European National Road Authorities to evolve their asset information
management systems to open, data-oriented ecosystems based on interlinked national and
international data standards, building upon best practices over Europe, and thus making their
asset management ready for the future.
This mission means that the National Road Authorities NRAs and CEDR have various
needs:
•
To gain better knowledge and guidance on how to manage road asset information
during the lifecycle for internal development by making use of modern IT
•
To steer the development of asset management systems into a more demand-driven
rather than a supply-driven process
•
To benefit from national developments and experiences resulting in a reduction of
costs and acceleration associated with BIM systems
•
To create common understanding of suitable open standards or those that need to be
developed.
•
To create a level playing field for the construction and information technology
industries by harmonising national developments on a European scale.
•
To enlarge the market for the IT-industry for the development of better asset
management tools and for the AEC-industry to use these tools more efficiently.
•
To embrace digitalisation in their procurement strategies.
To fulfil these needs in an efficient manner, the following are required:
1. Proper procurement of information.
2. Proper data structures.
3. Reliable data (validation of the data).
4. Accessible data.
5. Ability of an efficient data maintenance.
These requirements concern digitalisation with data-oriented asset information management,
based on open vendor-independent standards which can be implemented by the NRAs and
facilitated by CEDR.

2.2 Vision on Asset Information Management with the EUROTL
Effective management of road assets requires the smooth digital flow of valid information, or
in other words, appropriate Asset Information Management. The Conference of European
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Directors of Roads (CEDR) believes that digitalisation and standardisation of asset
information management is essential for national roads authorities to manage safe,
sustainable and economic road networks without loss of information.
Developing and adopting INTERLINK’s Approach within CEDR and the National Road
Authorities (NRAs) will achieve the following in five years’ time:
•
NRAs view effective Asset Information Management as a central part of their strategy
for providing sustainable road networks;
•
NRAs implement this strategy using digitalised and standardised Asset Information
Management systems;
•
NRAs collaborate in this endeavour;
and
•

CEDR supports this collaboration.

Each envisaged achievement is elaborated below. This vision on Asset Information
Management in five years’ time served as a starting point for the INTERLINK project.
NRAs view effective Asset Information Management as a central part of their strategy for
providing sustainable road networks
•

•
•

•

European NRAs have strategically acknowledged the importance of digitalisation of
asset management to integrate asset information using open standards. They have
decided to realize this digitalization advancement in close collaboration with other
European NRAs.
Essential for the digitalisation and integration of data from different sources is the use
of semantic data (i.e. data that allows machines to understand the meaning of
information) and established web technologies.
(Most) European NRAs have specified the use of national data standards in their
procurement processes for realisation and maintenance of infrastructure assets,
leading to well-controlled communication processes with the supply chain. This
results in validated, future-proof, up-to-date and computer-interpretable data over the
lifecycle of NRA assets.
(Most) European NRAs are using these national data standards as a basis for their
internal asset information management systems, leading to controlled access to
integrated and liberated data by all internal stakeholders.

NRAs implement this strategy using digitalised and standardised Asset Information
Management systems
•

•

•
•

NRAs are using a new approach to digitalisation: they have built up their data
structures from existing national and international data standards and have
harmonised their way of implementing these data standards with other European
countries. They are adopting standards that have proven benefits in other sectors.
With this approach they gradually and seamlessly integrate their existing document,
relational database and other software application-based systems with the new open,
data-oriented asset information management ecosystem, which is software company
independent and based on open standards. This new ecosystem provides a digital
twin of the real-life assets.
More and more the specific data structures are based on international and national
best practices and standards. This allows for sharing knowledge, experience and
software investments with other NRAs.
In case these specific data structures are not yet standardized, the NRAs are
developing these themselves and are working on harmonizing their efforts with other
European NRAs.
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•

Much of the day-to-day working with semantics is hidden from the end user’s view.
End users can keep on using existing software, which has extended functionality and
is linked together in the background.

NRAs collaborate in this endeavour
•
•
•
•

NRAs share common national data structures with other authorities, including
regional roads, rail, waterways, airports, ports and public buildings.
The NRAs can collaborate with other authorities and supply chain partners (AEC and
IT-industry) in a network of data structures.
IT-industry can facilitate this collaboration with better tools in a larger Asset
Management market based on international standards.
The supply chain has capabilities to work with and deliver compliant linked data. This
includes contractors, consultants, operators, material suppliers, product suppliers and
software companies.

CEDR supports this collaboration
•

•

CEDR provides the platform where national decision makers and experts meet to
jointly develop the digitalisation of the Asset Information Management systems
further, to agree upon actions in international standardization bodies, to share best
practices and to harmonise international data structures.
As part of this platform, CEDR provides the computer environment to disseminate the
results of this joint development across NRAs and to support experts in harmonising
international data structures.

2.3 Business model
The business plan is based on a business model, which has been described using the
Business Model Canvas [3]. A Business Model Canvas has nine elements. Together these
elements provide a holistic view of the key drivers that contribute to a healthy business
model:
1. Customer Segments: Who are the customers? What do they think, see, feel or do? What
job do they need done?
2. Value Propositions: What's compelling about the proposition? Why do customers buy and
use it? How do you create value for your customers?
3. Channels: How are these propositions promoted, sold and delivered? Why? Is it
working?
4. Customer Relationships: How do you interact with the customer through their 'journey'?
5. Revenue Streams: How does the business earn revenue from the value propositions?
6. Key Activities: What uniquely strategic things does the business, in this case the CEDR
organisation and its members, do to deliver its proposition?
7. Key Resources: What unique strategic assets must the business have to compete?
CEDR does not need to ‘compete’ as a business, but needs to ‘sell’ the OTL to its
members and stakeholders for a successful implementation.
8. Key Partnerships: What can the company, in this case CEDR, let others do so it can
focus on its Key Activities?
9. Cost Structure: What are the business’ major cost drivers? How are they linked to
revenue?
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Figure 3 – Business Model Canvas with the nine key drivers to implementation of the
European Road OTL
The business model for the European Road OTL has been discussed and agreed with CEDRPEB management as below. For the background of this business model read [3].

Road

EUROTL Implementation
and exploration

AEC
industry
for
developing the OTL

EUROTL
maintenance
and development

IT
industry
developing tools

Uptake in
strategy

NRA National
Authorities

for

procurement

Standardization bodies
for standardization of
the
OTL
and
Information sharing
(Inter-) national BIM
business organizations
for exploration of the
OTL

IT tools databases and
Linked Data facilities
IT-know-how
Experts on road OTL

Cost minimization by enhanced collaboration and enhanced
available asset information
Maximized value by improved available asset knowledge
about the asset performance and costs

More
efficient
and
effective
asset
management by using an
open
available
international standardized
Road OTL with an open
available
standardized
exchange or sharing
format using BIM, which
can be used as a base for
Design and Construct and
Asset Management for
roads
to
enhance
collaboration and NRA
Asset
Management
during the life cycle.

BIM-business
organizations

National
Road
Authorities in Europe

Standardisation bodies

Architectural,
Engineering
and
Construction industry

IT industry
Standardisation bodies
CEDR organization and
INTERLINK
BIM
business
organizations

Fee from CEDR members
Project-fee within NRAs
Optional: OTL-fee from AEC- and IT-companies

Figure 4 – Business model for the European Road OTL
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2.4 EUROTL value proposition: benefits, use and key activities
The business model describes the Value proposition as ‘Using EUROTL will deliver more
accessible, efficient and effective asset management data and a vendor-independent, more
efficient implementation of IT systems across the sector’ and describes the key activities as
‘Implementation and exploration of the EUROTL’.
The generic benefits of the European Road OTL for the sector are:
-

better specified asset data that is better structured, more complete, more accurate,
less ambiguous, up-to-date, consistent and uniformly represented

-

better communicated and reused asset data along the asset’s whole life-cycle and
supply-chain

-

shared investment among NRAs in modelling and implementation.

In this section, these generic benefits are detailed and explained as ‘user-stories’ per
stakeholder. These user stories focus on the role of the stakeholder, its needs, the activities
and as a result its reward.

2.4.1 EUROTL benefits and use for CEDR
CEDR stimulates, coordinates, communicates and facilitates the use and development of
EUROTL by the NRAs.
The benefits for CEDR are:
• Advancing its members towards excellence in the Management of Roads by using the
European Road OTL for improved interoperability within the NRAs;
• Strengthening its role as Conference of Directors of Roads by promoting and supporting
the implementation and use of the EUROTL, facilitated by supporting reports, the
Modelling & Linking guide and the Roadmap and web-facility,
• Strengthening its role as Conference of Directors of Roads for harmonisation of the
EUROTL to establish an international standard.

Page 13

The user-story for CEDR is:
Table 2 – User story for CEDR
As a
Conference
of European
Directors of
Roads:
CEDR

I want to
Improve
interoperability
within the
European
NRAs and its
stakeholders
by embedding
the use of
Building
Information
Management
BIM based on
open
standards in
the NRAs
Asset
Management
and
Construction
processes.
Shared
EUROTL
development
efforts.

By
So that I can (reward)
1. Delivering
open 1. Facilitate a step forward
available supporting
for NRAs to excellence
information to CEDR
in the Management of
members like reports,
Roads;
with a Modelling &
2. Strengthen the role of
Linking guide and a
CEDR as Conference of
Roadmap and webEuropean Directors of
facility with an open
Roads by promoting
online
available
and supporting and
standardised
facilitating
the
information framework
implementation and use
for NRAs and its
of the EUROTL by
supply-chain;
CEDR members NRAs
2. Introducing
the
and its supply-chain;
EUROTL
with
3. Strengthen the role as
roadshows at the
conference of Directors
offices of the NRAs;
of Roads by facilitating
3. Initiating
and
the harmonisation and
facilitating
the
standardisation of the
adoption and use of
EUROTL
to
an
the
EUROTL
by
international standard
organising
userby the NRAs.
meetings for CEDR
members
4. Coordinating
the
dissemination of the
EUROTL in Europe
outside the CEDR
organisation
and
NRAs;
5. Organising
the
participation of NRAs
in the (inter-)national
harmonisation
and
standardisation
together
with
the
standardisation bodies
(National, CEN, ISO)
or BIM organisations
(INSPIRE,
buildingSMART)

2.4.2 EUROTL benefits and use for NRAs
The benefits for the NRAs are the improved interoperability of asset data along these
dimensions which are (i) better specified, better structured, more complete, more accurate,
less ambiguous, up-to-date, consistent, uniformly represented and (ii) better communicated
and reused by the NRAs and its stakeholders (AEC, IT-industry):
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By 'linking’ instead of ‘exchanged to others by conversion’, road asset data are kept close to
their original source. This avoids cumbersome and error prone data transformations and
failures.
Having up-to-date asset information online available 24/7 saves time and costs for the NRAs.
Using reliable, up-to-date information of the road assets and environment information results
in smarter, faster and better asset management and improved road safety.
A better available asset dataset facilitates internal process in the NRA organisation,
improving decision-making from a strategic, tactical and operational point of view.
The integration of data between the road asset data and the road-environment data results in
integral 'road management' instead of separate asset management and traffic management.
The EUROTL is a new opportunity for NRAs to participate in harmonisation; applying
national and international modelling standards of road object type data and its specifications.
It will enable the integration of data via the use of linking and semantics in a vendor-neutral
fashion, based on international W3C standards.
Better accessibility of asset data.
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The user-story for NRAs is:
Table 3 – User story for NRAs
As a
National
Road
Authority
road
asset
manager

I want to
1. Enhance cost
efficiency of
road asset
management
2. Enhance
specified asset
data:
structured,
complete,
accurate, upto-date,
consistent,
uniformly
presented

By
So that I can (reward)
1. Structuring asset data by 1. Increase
cost
introduction of network of
efficiency of road
OTLs
asset management
2. Using Modelling & Linking 2.
Guide
3.
3. Using the EUROTL linked
with its existing asset
information system;
4.
4. Being able to share and
develop asset data with
other different OTLs and
other datasets by using
semantic language;

5. Enhancing road asset
3. Enhance
data
according
the
communication
INTERLINK
hybrid
and reuse
approach;
along supplychain:
6. Using online available
enhance
road asset data.
interoperability
7. Using online available
4. Enhance cost
road-environment data;
efficiency of IT
developments 8. Sharing online road asset
data with other road
5. Create level
stakeholders;
playing field for
9. Using
up-to-date,
IT sector
standardised data;
6. To keep my
10. Developing open available
asset
standardised data for
depository up
supply-chain.
to date
7. Deliver data to
legacy
systems

Share reliable data.
Re-use asset data
for NRAs and its
supply-chain.
Participate in the
harmonisation and
national
and
international
standardisation of
road object type
data
and
its
specifications.

11. Using better tools for their
Asset
Information
Management AIM
12. Cooperating with other
NRAs about their AIM
13. Cooperating with other
NRAs and their suppliers
about AIM
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2.4.3 EUROTL benefits and use for AEC-Industry
The benefits for the Architecture, Engineering and Construction (AEC) Industry, as suppliers
for NRAs, are:
- A successful collaboration with NRAs by efficient Information sharing and efficient
creation of as-build international standardised information as input for their
Configuration Management Data Base (CMDB);
- Better tools for sharing information with the NRAs and the Architectural and
Engineering companies, developed by the IT industry because of the increased
market for its products;
- Efficient environment-data sharing during the construction phase based on online
available data;
- New OTL and tool developments outside the construction industry;
- The opportunity to create common project data environments;
- The opportunity to operate in a network of OTLs.
The EUROTL is also a new opportunity for AEC companies to participate in the
harmonisation and national and international standardisation of road object type data and its
specifications, together with the NRAs.
The user-story for the AEC-Industry is:
Table 4 – User story for AEC-Industry
As a
I want to
Architecture, 1. Enhance information
Engineering
sharing efficiency for
and
tendering and
Construction
realisation of road
(AEC)
asset management
Industry as a
projects between
National
construction
Road
companies and
Authority
NRAs
supplier
2. Use better tools for
sharing asset
information
3. Integrate
standardised asset
information from
different sources
4. Enhance reuse of
asset information
data along supplychain: enhance
interoperability

By
So that I can (reward)
1. Using a network 1. Improve
cost
of OTLs, based
efficiency
on
open
2. Use reliable data.
standards
3. Reuse data for
2. Sharing
online
supply-chain
available NRAroad asset data. 4. Participate in the
harmonisation and
3. Sharing
up-tonational
and
date,
international
standardised
standardisation of
data;
road object type
4. Using better tools
data
and
its
for sharing Asset
specifications.
Information
5. Cooperating with
NRAs and other
suppliers about
sharing
and
harmonising
Asset Information
Management

5. Deliver data to
legacy systems
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2.4.4 EUROTL benefits and use for IT-Industry
The benefit for the IT industry is the growth of its business market to European scale for
products based on international standards.
The EUROTL enables the IT industry to have enhanced cooperation with the NRAs and
AEC- industry, which will result in better and more available IT products.The user-story for
the IT-Industry is:
Table 5 – User story for IT-Industry
As a
I want to
IT-company as 1. Develop better
supplier
of
tools
tools
for
2. Develop
sharing asset
international
data.
standardised tools
for information
sharing asset
data.
3. Create a LD/SW
market
4. Be interoperable
with other IT
vendors
5. Facilitate efficient
data management

By
So that I can (reward)
1. Developing high 1. Enlarge
my
quality
LD/SW
business market
software, based
2. Develop
better
on
open
tools
standards
3. Participate in the
2. Growing of the
harmonisation and
business market
national
and
to a European
international
scale
for
IT
standardisation of
products.
road object type
3. Cooperating with
data
and
its
NRAs
and
specifications.
suppliers about
Asset Information
Management
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2.4.5 EUROTL benefits and use for standardisation bodies
The benefit for the Standardisation bodies is the growth of their business market for their BIM
standards, not only for Road Infrastructure but also for other modalities.
The user-story for the standardisation bodies is:
Table 6 – User story for standardisation bodies
As a
I want to
Standardisation 1. Develop
body
as
international
supplier
of
standardised
international
codes for
standards
information
sharing

By
So that I can (reward)
1. Growing of the 1. Growe the business
business market
market for road asset
to a European
management and for
scale for codes.
other
asset
management modalities
2. Cooperating with
Standardisation
2. Participate
in
the
bodies and NRAs
harmonisation
and
and its suppliers
national
and
about
Asset
international
Information
standardisation of road
Management
object type data and its
specifications.

2.4.6 Key activities and benefits summarised
The key-activities for implementation and exploration of the EUROTL are:
-

-

-

CEDR facilitates the implementation, use and development of the EUROTL by the NRAs:
o Initiate the adoption of the EUROTL by the NRAs.
o Facilitate the harmonisation by the NRAs and the standardisation of the EUROTL by
the standardisation bodies.
o Confirm the strategic plan.
o Start a Taskgroup for coordination of the implementation and the development of the
EUROTL.
NRAs should:
o use the EUROTL according the INTERLINK hybrid approach, together with its
suppliers AEC- and the IT-industry;
o harmonise the EUROTL;
o and its suppliers develop a high-level basic standardised EUROTL together with
standardisation bodies;
Architectural, Engineering and Construction companies participate in this harmonisation
and standardisation;
The IT-industry continue the development of tools for a large business market based on
the international standardised EUROTL;
Standardisation bodies develop standards for the EUROTL.
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These key activities will lead to the benefits in the table below.
Table 7 – Benefits
Type

Benefits
➢ Integration of data

Asset Data

➢ Re-use of existing Asset Data, OTLs and datasets (SW)
➢ Reliable Asset Data
➢ Gradual transition to enhanced data via NRAs (hybrid approach)
➢ Regular sharing of Asset Data
➢ Participation of suppliers and AEC-industry in standardisation
➢ Participation of the IT-industry for better tools without ‘vendor lock in’

Asset
Information
Management

➢ Sharing asset information instead of exchanging
➢ Asset Data managed and stays with the data-owner
➢ Standardisation of Object Type Data
➢ Use of (existing) Open standards
➢ Harmonisation of the EUROTL to international Standardisation

2.5 EUROTL critical factors for success
Next to the benefits, there are also critical factors for success in the implementation of the
EUROTL:
•

The Linked Data / Semantic Web technology, which is elementary in the INTERLINK
approach to the EUROTL, is a new technology for the asset management sector, which
could lead to resistance against adopting the EUROTL approach.
o To provide a learning culture and sharing costs of implementation between NRAs;
learning by doing; sharing experience and investments;
o The action is to inform the NRAs about LD/SW-technology as part of the IT sector’s
existing technology and about successful implementation testcases by INTERLINK.

•

The roadmap shows a step-by-step gradual transition to the EUROTL, starting up only
with main assets. This stage could last too long, leading to the situation that NRAs don't
see any results or progress of this new way of working. NRAs could decide to stop this
development.
o The action is to stick to the roadmap and use the Basic EUROTL as a starting point,
so that the first results will be visible soon after start-up.
o Use fast development-implementation cycles, each resulting in a tangible product.

•

Data sharing based on open standards results in transparent collaboration with asset
managers. This unusual transparent way of working could cause a shock in the usual
daily practice of asset managers and block the adoption of the EUROTL.
o Expectations about the consequences of new developments and changes in the daily
practice of asset managers should be carefully and clearly managed, to prevent
resistance of the adoption of the EUROTL.
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Being aware of these critical factors for success and the associated measures, the NRAs can
profit from each other’s investments in ICT. They can join forces in the software market and
standardisation bodies, to share and reuse international, national and organisation standards
and best practices.
With this EUROTL the requirements as descriped in section 2.1 are met:
1. Proper procurement of information.
2. Proper data structures.
3. Reliable data (validation of the data).
4. Accessible data.
5. Ability of an efficient data maintenance.
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3 Harmonisation of the EUROTL
To reap the benefits of the EUROTL approach, the sector should adopt the EUROTL approach,
apply it, develop it further and share results and experiences. Eventually, this will lead to a
mature and future-proof set of harmonised and possibly standardised agreements on the
further development of the EUROTL. This harmonisation over Europe needs to be organised.
To organise the harmonisation (and future standardisation) of the EUROTL over the
European construction sector in the current initial phase of development, criteria are
suggested based on the so called ‘Bomos’ model [5]. This models criteria to create a highquality standard. These criteria can be used for agreeing further actions for harmonising the
EUROTL by the NRAs, in close cooperation with existing standardisation organisations
(CEN, ISO) and with existing BIM organisations (buildingSMART, INSPIRE).
In the current initial phase of development, the key players for harmonisation (and possibly
standardisation) are the NRAs as the main principals in the sector. CEDR could initiate and
facilitate intensified collaboration among the NRAs.
Figure 5 shows the strategical - tactical – operational criteria for standardisation according to
Bomos [5].

Figure 5 – Strategical - tactical – operational criteria for standardisation [5]
At this stage of initial development, the focus for the EUROTL should be on the strategical
criteria:
•

Vision & Strategy

•

Governance and Finance model

3.1 Vision & Strategy
The Vision for the EUROTL has been described earlier in section 2.1.
The Strategy for implementing the EUROTL should focus on the NRAs adopting the EUROTL
approach for their next steps in developing their asset information management systems.
Therefore, the following is essential:
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Business aspects:
•

Introduction of the European Road OTL framework by the NRAs in their own organisation;

•

Availability of the first Basic European Road OTL with accepted domain OTLs and Linking
Rules Sets as a start-up;

•

Tools to supports this European Road OTL framework;

•

Launch and follow up of the standardisation process and management of the European
Road OTL.

•

Develop and maintain the enhanced digital twin of the roads;

•

NRAs should share the investment of the implementation of the EUROTL;

•

Creating a learning culture, sharing between NRA.

IT-aspects:
•

Enlarge the Asset Management market for the IT-industry by harmonisation and
standardisation to enable the IT-industry to develop better tools to supports this European
Road OTL framework;

When deciding on future joint developments for the EUROTL, the Bomos model [5] suggests
keeping the following criteria in mind:
1. Maturity of a standard: A standard may be adopted if there has been sufficient practical
experience in using it.
➢ The Test cases results are the first validation for the EUROTL.
➢ Many of the suggested domain OTLs are mature and broadly accepted standards
2. Potential of a standard: A standard may be adopted if it has the potential to substantially
contribute to the achievement of certain economic and/or social goals.
➢ The potential is described in the user-stories in section 2.3;
3. Maintenance and development of a standard:
➢ A standard may be adopted if the processes for maintaining and developing it are
organised, open and structured via CEDR and the NRAs.
➢ Many of the suggested domain OTLs have their own existing maintenance and
development organisation
4. Recognition - Achievements - The external formal recognition of the standard. Both
external status and reputation in the domain. Is the standard formally acclaimed (e.g. ISO
status) is the standard acclaimed by governments? (e.g. comply or explain list in the
Netherlands) But does it also measure the fame/reputation of the standard?
➢ This depends on the adoption by the NRAs.
5. IT-companies - The extent to which the IT-companies have adopted the standard. The ITcompanies develops products, tools and service that are used by the end users. The
adoption by IT-companies is a multiplier for adoption.
➢ The IT-companies need to be involved in the further development and
implementation of the EUROTL.
6. Interoperability - The ability of two or more systems or components to exchange information
and use the information that has been exchanged. The capability of the standard to
achieve meaningful communication between systems.
➢ The use of Semantic Web and Linked data in the testcases prove the capability of
communication between systems.
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7. Added Value - The extent to which a standard is beneficial and provides advantages when
used. Are expectations matched in practice? Are net benefits achieved? Are there: Cost
savings? Expanded Markets? Incremental additional sales? Reduced Search Costs? Time
Savings?
➢ The NRAs need to monitor the development of the adoption of the EUROTL.

3.2 Governance model
The governance model for an organisation that develops and maintains standards, describes
the organisational agreements, including organisational structure, decision-making, release
policy, and complaints handling. This relates to the openness of the standard.
For this initial state of development of the EUROTL a ‘decision-making' group or is needed to
manage the EUROTL and its content, based on developments which will typically take place
at individual NRAs. These decisions should be based on the needs of the users group NRAs
and other stakeholder in the sector, as described in section 8. CEDR could facilitate these
groups.
A working group is needed to implement these changes in the EUROTL. This working group
can be an internal department of an NRA or an IT management company via one or more
NRAs
An example of such a governance model is the OKSTRA organisation, which has a Steering
Group (board) for decision-making, a website to communicate with stakeholders/groups about
the ongoing changes of the standard and interactive instruments for managing OKSTRA.
As suggested by the Bomos model [5] the following criteria should be taken into account when
establishing the governance model:
1. Decision Making - The organisational structure of decision making, including the way
decisions are made. Which groups decide what and how? (e.g. What decisions are made
by the board? What decisions by the working group?) How is the decision made (e.g.
consensus/majority/different weights)? Does it discriminate between groups of
stakeholders - for instance based on payments, minimum number of votes, etc.? Does it
reflect the stakes of the players involved?
➢ The Suggestion is to create an organisation, like the organisation of OKSTRA in
Germany, with a steering group for decision making
2. Fitness - The suitability of the development organisation for the job. The capability of the
organisation to support the standard appropriately.
➢ NRAs, facilitated by CEDR, are able to participate in the standardisation process by
existing standardisation bodies CEN and ISO

3. Expertise of the organisation - The knowledge of the experts of the standard
development organisation in the area of standardisation. Standardisation knowledge is
needed, not only on standardisation procedures, but also on content (how to develop
information models, data definitions, transformation to technology). Is standardisation
knowledge available both on procedures as well as content aspects?
➢ NRAs, facilitated by CEDR, do have expertise in participation in the standardisation

process by existing standardisation bodies CEN and ISO.
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3.3 Finance model
At the current stage of initial development, the main criterion for financing the joint
harmonisation organisation is the Revenue model [5]:
The presence of an appropriate revenue model for acquiring a budget for development and
maintenance. An inappropriate model will temper adoption and might limit maintenance. Is it
stable? What kind of income is gathered? (government funding, project funding from
participants, membership fees, provision of services, licenses, donations)
The revenue model suggested for the EUROTL is mainly government funding via CEDR and
NRAs because the NRAs are the asset owners and first and direct beneficiaries of
implementation of the EUROTL.
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4 Recommendations for the step-by-step adoption and
implementation of the EUROTL
The EU Road OTL should be developed further using an evolutionary approach, where
NRAs gradually go from a basic understanding of the EUROTL framework and the
underlying technology to sharing and reusing existing efforts and best practice. With time,
sharing and reuse will lead to harmonisation and eventually standardisation.
For the further development and implementation of the European Road OTL a roadmap is
recommended:
1. After the project the National Road Authorities NRAs can start nationally themselves with
the linked data approach and the suggested basic European Road OTL, adapting it to
their own needs, and sharing experience with other NRAs. When NRAs are reusing, and
where necessary updating, OTLs of others, the OTLs will mature step-by-step in an
evolutionary feedback-driven approach.
2. NRAs should use their influence in relevant standardization bodies to promote the
approach and specifically the Eurean Road OTL to the acceptance in practice by the
industry.
3. In the course of time, when commonalities become clear, they are promoted to the
European Road OTL. The European Road OTL is also a blue print for countries starting
to develop a national OTL.
4. Together with CEDR, the consortium INTERLINK actively targets setting up an
organization that maintains the European Road OTL, preferably in close cooperation with
relevant standardization bodies such as buildingSMART, CEN TC442, ISO TC59 and
W3C. First objective is adoption of the standardization of the proposed common
modelling principles and, in a later stage, the resulting so called sub-OTLs of the
European Road OTL.
Based on this the NRAs should join forces:
• Join forces in upgrading the information delivery specifications to contractors in new
contracts.
• Join forces in software development by joint software specifications and joint software
procurement.
• Join forces towards standardisation bodies.
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Abbreviations

5

Abbreviation

Explanation

AI

Asset Information

AIM

Asset Information Management

AM

Asset Management

BIM

Building Information Management/Modelling

CEDR

Conference of European Directors of Road

EU

Europe, European

EUROTL

European Road OTL framework

LRS

Linking Rules Set

M&LG

Modelling & Linking Guide of the EUROTL

IM

Information Management

INTERLINK

INformation management for European Roads using LINKed data

NRA

National Road Authority

OTL

Object type library

WP

Work Package [INTERLINK]

Page 27

Glossary

6

Key concept

Definition

AM

AM is a process that covers the development (specification, design and
construction), maintenance and management of an Assets like Roads,
Bridges and Tunnels. Typically, Asset Usage Management such as
traffic management is not in this scope.

Asset Management

BIM
Building Information
Management/Modelling
EUROTL

BIM should be interpreted in this proposal in the ‘broad sense’ covering
areas like Systems Engineering, BIM-in the narrow sense (~IFC) and
GIS (~CityGML, LandXML, Inspire, …). ‘Open’ BIM refers to BIM using
open standards for syntax (form), semantics (meaning) and access.
Road OTL framework, containing those OTLs and LRSs that NRAs have
in common and that the European NRAs want to reuse from each other.
EUROTL is used to indicate the whole concept of applying OTLs and
LRSs by NRAs in a European context.

Core EUROTL

The core OTLs and LRSs that NRAs agree to use to connect the domain
OTLs in the EUROTL framework

Road OTL framework

OTL framework with selected set of preferred OTLs, all dealing with and
supporting road asset management

Linking Rules Set LRS

Linking rule set contain rules for linking datasets conforming to two
OTLs

Basic EUROTL

The Basic EUROTL is the first publicly shared version of the EUROTL,
as the result of the INTERLINK project, Autumn 2018

IM

IM covers all Asset Information (AI) modelling, handling and
exchange/sharing activities supporting a process, here Asset
Management at NRAs and their partners

Information
Management
OTL
Object type library

An OTL is a library with standardised object types names (e.g. road,
viaduct) and properties or specifications. An object is described with its
object type data and geometry data.
An OTL is the main data structure for a specific domain.
By using an OTL assets (objects) are described with a standard
language, syntax and semantics, which are required for a reliable
exchange of information.
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