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From BIM to digital twins: towards a successful 

data exchange through public procurement 
a case study research within the Dutch building industry



1. Building Information Model: digital representation of a building 

2. Building Information Modelling: the process of digital modelling 
and cooperation between parties 

3. Building Information Management: the management and (re)use 
of digital building information in the entire life cycle of the 
building.
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BIM
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Design Clash detection

Construction Operation and maintenance

https://www.straatmankoster.nl/files/ronde-tafel-bouwrecht-bim.pdf https://www.straatmankoster.nl/files/ronde-tafel-bouwrecht-bim.pdf

https://www.indiamart.com/bim-outsourcing/
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BIM
Digital twin
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▪ Dealing with the large volumes of data and the changing process necessitates a more 

robust and efficient data strategy than ever before. 

▪ Procurement documents will comprise, in addition to the standard documentation for 

physical construction work, several new or revised documents or regulations related to 

digital construction and data exchange. 

▪ Best practices and standards that apply to these new processes and obligations would be 

beneficial to parties' implementation (Winfield, 2020). 

Challenge



There is little known on how the procurement phases are used to 
enhance successful data exchange in construction projects
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Problem statement



Research gap
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Goal

To create value for contracting authorities by providing advice for the 
development and improvement of their procurement strategy in 

relation to data exchange and contributing knowledge to the 
academic literature.
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▪ Public procurement (publieke aanbesteding) is the purchase of products, goods, and 

services by contracting authorities to meet the requirements and expectations of public 

administration 

▪ Contracting authorities (aanbestedende diensten) are the State, regional, or local 

governments, bodies controlled by public law

▪ 2012 Procurement Act (Aanbestedingswet 2012) 

Public Procurement
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“How can contracting authorities (re)design the 
procurement phases to enhance successful data 

exchange in construction projects?”

Research question
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Literature study
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Case study

Case A – Herman Gorter Complex

Rijksvastgoedbedrijf

Case C – E-pier

Schiphol

Case B – A12 Ijsselbruggen

Rijkswaterstaat

Case D – A326

Provincie Gelderland
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Project manager

CASE 2

Contract manager

Advisors AIRBIM

Project manager

CASE 1

Tender manager

Asset manager

CASE 3

BIM coordinator

CASE 4

BIM coordinator

Project manager

BIM coordinator

Project manager

BIM coordinator

Contract manager
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Project manager

Client
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vExpert interviews

Provincie Gelderland

Schiphol

Rijkswaterstaat

Rijksvastgoedbedrijf
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Validation

Expert Company Role

1 BIM Loket, KPCV Consultant and researcher

2 Rijksvastgoedbedrijf Manager 

3 TNO, University of Twente Director and professor

Expert interviews
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Information delivery 
specification
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Open standards
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Semantic 
standard:
NL-SfB

38gbtechniek-beheer.nl/?page_id=239

• 21.11: external walls; non-

structural, solid walls



Open standards
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Practice



A        B         C        D

Not included

Included
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Open standards
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"You see that asset management is not yet able to cope with these data 

deliveries. They are still trying to figure out how to set up their systems, how to 
build them, and what information they need exactly" (C1, 2022). 

Project manager

Client

▪ There is still a lot of variety specifications as each client tries to give it its twist and does not 

always describe it under the NEN-ISO 19650. 

▪ Asset management is often traditional. Information needs of asset management not yet 

identified

Information Delivery Specification



Selection and award

▪ Award and selection criteria related to data deliveries are not or hardly applied in the case 

studies

▪ One case made use of selection criteria related to BIM

▪ One case asked for an execution plan (not as award criterium)
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Organizational
conditions



"We contractors come up with the most wonderful things with 3D models, 4D, 

5D connections, and integrations, all to promote and improve our work 

process. In the end, the client asks for a flattened digital drawing that you 
can't do anything with". (D2, 2022)

BIM Coordinator 

Contractor

Project team

▪ In the project team of the client: vision, experience, knowledge and roles are often missing

▪ Project teams of (larger) contractors are already more geared up for digital information 

exchange
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BIM maturity



(Siebelink, 2018)
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BIM coordinator

Client

“It necessitates much more than 

a new system, a new contract, 

but also a new way of working 

among the employees” (B3, 
2022)
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(Adriaanse, 2014)



Information loss
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Collaborate

▪ Knowledge and data sharing

▪ Clients need to collaborate more with each other and market parties to achieve a uniform 

information delivery specification. 

Expert 1

"If you have one system for specifying the demand, the market is not 

constantly confronted with new demands and knows what to expect" 
(Expert 1, 2022). 
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• Contracting authorities have a limited understanding of the information they need to manage their 
assets efficiently. 

• In the procurement process, accurate data exchange is not or hardly prioritized

• The structure and terminology used in the various delivery information specifications vary greatly

• Award and selection criteria concerning data and information management were hardly used in the 
case studies. 
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Public Procurement



“How can contracting authorities (re)design the procurement phases to enhance 
successful data exchange in construction projects?”

Collaborate

Uniform demand

specification

Selection and

Award criteria

Successful

data exchange

Maturity

Building sector

Contracting authority

Conditions

Procurement
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Recommendations for practice
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Recommendations future research

Outside the Dutch 

context

Subcontractors 

and suppliers
Other 

sectors

Smaller 

public clients

Organizational 

level

Selection and 

award criteria
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Questions?
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Discussion

▪ The data exchange and the associated contractual agreements in projects received limited 

attention in the execution of the project

▪ Therefore, not and not all stakeholders had sufficient knowledge in this area. 

▪ Award and selection criteria related to data deliveries are not or hardly applied in the case 

studies
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Limitations

▪ Literature review was be limited to a few databases

▪ Limited number of cases

▪ Demand characteristics and observer bias

▪ Limited interviews to contracting authorities and contractor
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Expert panel

▪ Statement I: Data is becoming increasingly important in the asset management of the public 

sector. Although there is a small group of frontrunners, the majority of contracting authorities are 

insufficiently mature in data and information management. They still do not know enough about 

what they want and can do with it.

▪ Statement II: Contracting authorities must formulate higher data and information product and 

process criteria following NEN-EN-ISO 19650.

▪ Statement III: Contracting authorities need to cooperate more to achieve a uniform information 

delivery specification.  

▪ Statement IV: Many contractors can fulfill (higher) data-related product and process requirements, 

as well as criteria for selection and award.

▪ Statement V: The use of selection and award criteria will help to achieve better data deliveries and 

accelerate digitalization in the construction industry.


